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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOTO Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 0O0y4YeHUs] XUMUU Ha YPOBHE 11€JIEN n3ydeHusl peaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHE 00YJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuto. ColiepaHU€ CKIIAQIbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

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

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS W CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHHH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiisi U HAMPABIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BenlecTB. (OTHOCHTENbHAsT aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenuwe xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIe M HEHACBIIIEHHBIE PacTBOPBLI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHmid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YyUYCHUE CBOMCTB KUCIOPOJa, HaOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchbl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W JJIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUeK aTOMOB TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIlaM U NEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MEeXNpeIMETHBIX CBSI3ed MPU M3YYEHUH XUMHM B 8 Kiacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOINIHOCTh, HAOIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBMHU C IIOJIOKECHUEM 3JIEMEHTOB B I[leproandeckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIUM,  JJIGKTPOHHBIN  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJeil B CBeTe MPEJCTaBIECHUH 00 BIEKTPOIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METANIOB W HEMETaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOXKHO  HCIOJIb30BAHHE BHUACO MAaTEpUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWlime XJIOpuapl U HUX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3UUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOJYYeHHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CcpeAbl COEIUHEHHMSIMU Cepbl (KUCIOTHBIE TOXIM,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyroopor a3ora B mpupojae. AMMuUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEACTaBUTENsl Kiacca KUCIOT M cHelupUuyYecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Monupukamuu ¢docdopa, pu3MUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBbI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHeilne CTpOouTeNbHbIE MaTepualbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl M €€  COCAUHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha CynbdaT-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIIEHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YyYECHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nonoxkeHus B llepmogmyeckor cucrteMe XuMmuueckux daeMmeHtoB [l WM.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTaiwoB. OU3nyYeckue U XUMUYECKUe CBOMCTBAa MeTaiioB. O0imue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MenaeneeBa, CTpOCHHME UX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHuii M KaJlblMi: IIOJIOKEHUE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucremMe XUMHUYECKUX IIEMEHTOB [l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MpOLECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPATIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl JOCTUTAIOTCS B XOA€ OOydeHUs
XUMHH B €IWHCTBE YYEOHOH M BOCIHUTATENbHOM JEATEIBHOCTH B COOTBETCTBHHU C TPAAUIMOHHBIMU POCCUICKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, HNPUHATHIMH B OOLIECTBE MpaBUJIaMHd U HOpMaMH
NOBEJIEHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUU 00yYatOIIUXCS.

JIMYHOCTHBIE pPE3yJbTaThl OTPaKalOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM IO3UTUBHBIX
[IEHHOCTHBIX OPUEHTAIINIA U PACIIUPEHUE OTbITa JESTEIHHOCTH Ha €€ OCHOBE, B TOM UKCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOLIEHMSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPHUECKOMY M HAyYHOMY HACIEAMIO, TOHUMaHUS
3HAYEHUS] XMMHUYECKON HAayKd B >KM3HH COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MHpOpMaluein o
MEPEIOBBIX JOCTHKECHHUSIX U OTKPHITUAX MUPOBOM U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

IPEJCTaBICHUS O COLIMAIbHBIX HOPMax M MpaBUJIaX MEKIMUYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOHM, Yy4eOHO-HUCCIIeI0BAaTEIbCKOM, TBOPUECKOW U JIPYTUX BHUJAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW JESTEIBHOCTH TPH BBIIOJHEHWH Y4YeOHBIX, TO3HABATENbHBIX 3ajad,
BBITIOJTHEHUH XUMHUYECKUX DKCIEPUMEHTOB, CO3MaHMU YYEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aUMOIOHHMAHHUIO W
B3aMMOIIOMOIIN B TPOILECCe ITON YUEOHOH NeATENbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEJCHHE U MOCTYIKU CBOUX
TOBApHUIICH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE W XUMHUYECKOW PEaKIH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W COCTABISIONINE OCHOBY IS MMOHMMAHHS CYIIHOCTH HAy4YHOH KapTHUHBI MUpPA, MPEICTABICHHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBA3SIX YeJIOBEKa C MPUPOJHONU Cpeloil, 0 posin XMMUU B
ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;



MIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUW MO XUMUHU, HEOOXOIUMBIE ISl OOBSICHEHUS
HAOJI0JaEMBIX TPOLIECCOB U SIBJICHUM, MO3HABATEIbHOU, MH()POPMALIMOHHOW M YHUTATEIBCKOW KYNbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbBHOW padOThl C YYEOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH, JOCTYHHBIMH TEXHUYECKUMHU
CpelIcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

UHTEpEC K OOY4YEHMIO M TO3HAHMIO, JHOOO3HATEIBbHOCTh, I'OTOBHOCTb U CIIOCOOHOCTH K CaM0O00pa3oBaHMUIO,
NPOEKTHOM W HCCIEeNOBAaTENbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAMpPaBIEHHOCTH M YpPOBHS OOYyYeHHs B
JlaTbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3/I0POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUM M HENPUSTHE BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aKOIojs, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTH COOJIIOICHHS MPaBHJI O0€30MACHOCTU NPHU OOpallleHHMH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOU
KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTHUECKOMY H3YYEHMIO MpoQeccuil W Tpyna pa3iMyHOro pojia, YBaXXEHHE K TPyLy U pe3yjbTaTam
TPYJOBOM AEATENBHOCTH, B TOM YKCIIE HA OCHOBE MPUMEHEHMS MPEAMETHBIX 3HAHUU IO XMMUHU, OCO3HAHHBIM BHIOOD
WHIUBUYAIbHOM TPAEGKTOPUM MPOJOJKEHUS 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMUH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONW MPOPECCUOHAIBHON NEATEIbHOCTH M Pa3BUTUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb a1allITUPOBATHCA B MPO(eCcCHOHAIBHOM cperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH LIETIECO00pa3HOEe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,
NOHMMaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznYecKOMy U TCHUXHYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOACHMS MpaBuil O€30MacHOro MOBENEHUs Npu
paboTe ¢ BelecTBaMM, a TAKXKE B CUTyaIUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpPH M3YyYECHUM XHMHH, IS PEIICHUs 3a/ad, CBSI3aHHBIX C
OKpY>Kalollle TMPUPOJIHON CpenoM, AJid TOBBIIIEHUS YPOBHS DSKOJOTMUYECKOW KYJIbTYpbl, OCO3HAHHUS TJI0OAJIBHOTO
XapakTepa HKOJIOTHYECKUX MPOOJEM U MyTeW MX pEelIeHUs MOCPEICTBOM METOIOB XMMHUH, SKOJOTUYECKOTO MBIIIICHHUS,
YMEHHsI pyKOBOJCTBOBATHCSI UM B II03HABATEIBHOW, KOMMYHUKATUBHON U COLIUAIIBHON MTPAKTHKE.



METAINIPEJAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanpeaMeTHBIX pe3yJbTaTOB BRIICISAIOT 3HAYUMBIE JIJIsT POPMUPOBAHUS MHUPOBO33PECHUS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIINII, TUTIOTE3a, (DaKT, CUCTEMA, TIPOIIECC, SKCIIEPUMEHT U APYTOE. ), KOTOPHIE HCTIOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IpeaMEeTax M II03BOJISIIOT HAa OCHOBE 3HAHWM W3 ATHUX MPEIMETOB (POPMHPOBATH
MpeACTaBICHUE O IICJIOCTHOM HAayyHOW KapTHHE MHpa, U YHUBEpCaJdbHbIC YydeOHbIC JEeUCTBUA (ITO3HABaTENIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUpPOBAHME TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESATETLHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornueckue aeicTBuA:

YMEHHUS UCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUMW: PACKPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIACISTh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JIPYTHMMHU TOHSTHSIMH), HCIOJIb30BATh
MOHATUS JJIl OOBSCHEHUS! OTIEIbHBIX (DAKTOB M SIBJICHUMN, BHIOMpPATh OCHOBAHHUS W KPUTEPUU ISl KiIacCU(pUKAIUU
XUMHUYECKUX BEIIECTB W XUMHUUYECKUX PEAKIUM, yCTaHaBJIMBATh IPUUYMHHO-CICICTBEHHBIC CBS3HM MEXIYy OOBEKTaMH
W3Y4YEHHs, CTPOUTH JIOTHUYCCKHE pacCyXIAeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 aHAJOTHUU), JeJIaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHHE MPUMEHSThH B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIE U METaNpPEIMETHbIC), CHMBOJNYECKHUE (3HAKOBBIC)
MOJIEJIM, UCTOJIb3yeMble B XUMHUH, MNPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAaK (CMMBOJI JJIEMEHTA), XMMHUYecKas (GopMmysia M ypaBHEHHE XHMHYECKOHW peaKIuu — TPH PEIICHUH
y4eOHO-IT03HABATENIBHBIX 33/1a4, C YIETOM ITUX MOJICIBHBIX MPECTABICHUHN BBISBIISTh U XapaKTEPHU30BaTh CYIIICCTBCHHBIC
MPU3HAKU U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MPUYUHHO-CJIEACTBEHHBIC CBSI3U Y MPOTUBOPEUMS B U3YUAEMBIX MIPOIIECCAX U SIBICHUSX.

ba3zoBble ucciaenoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI IS
dbopMHUpOBaHUS TUTIOTE3BI TTO TTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

NPUOOPETEHUE ONBbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMU W TMPOBEICHUIO YYEHUUYECKUX HKCIEPUMEHTOB, YMEHHE
HaOJII0/1aTh 32 X0JIOM IMPOIECCa, CAMOCTOSTENIBHO MPOTHO3UPOBATH €T0 Pe3yibTaT, GOPMYIHPOBATH 00OOIIECHNS U BBIBOIBI
0 pe3ysbTaTaM MPOBEIEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIISATh OTUET O MPOJICTAHHON padoTe.



Pabora ¢ nundopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIMIO PA3TUYHBIX BUJIOB U (OPM MpEACTaBICHUS,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUECKOTO COJACp)KAHMS, CIPABOYHBIC
nocobust, pecypcsl IHTEpHETa), KpUTUUYECKH OLIEHUBATh POTUBOPEUNUBYIO U HEAOCTOBEPHYIO HHPOPMALIHIO;

YMEHHME MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl IPU MOUCKE M OTOOpEe MH(OpPMALMM U COOTBETCTBYIOIKX
JAHHBIX, HEOOXOIUMBIX ISl BBITIOJIHEHUSI yU€OHBIX U MO3HABATENbHBIX 3a/1a4 ONpPeAeIEHHOrO TUIa, IPUOOPETEHHE OMbITa
B 00JIaCTH HCHOJB30BaHUS HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHHE KyJIbTypOHl aKTUBHOTO
UCIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (DOpMY MpencTaBICHUS
UHGOpMaIIMU U WUTIOCTPUPOBATH PEIllaeMble 3aJaul HECIOKHBIMUA CXEMaMH, AMarpaMMaMi, JpyTrUMH popMaMu rpaduku
U UX KOMOMHALIUSAMU;

YMEHUE UCMOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce YUeOHON M MCCIEA0BATEIbCKONW AESTENBHOCTH MH(OPMAIUIO O
BJIMSTHUH TIPOMBIIIIEHHOCTH, CENTECKOTO X031CTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY’KaIOIIeH PUPOIHOM Cpebl.

KoMMyHnKaTHBHBIE YHHBepPCcAJIbHbIe YueOHbIe JelCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUaiora v (Wjin) AUCKYCCUH) O CYIIECTBY 00CYK/1aeMOM TeMbI, (pOPMYJIUPOBATH
CBOM TMPEIOKEHUSI OTHOCUTENFHO BBITTOJHEHUS MPEII0KECHHOH 3a1a4u;

YMEHHsI TIPEACTABIIATh MOTYYCHHBIE PE3yIbTaThl MO3HABATEILHON JAESITENFHOCTA B YCTHBIX M MMChMEHHBIX TEKCTaX;
JenaTh MPE3EHTALMI0 PE3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO SKCIEepUMEHTa (J1abopaTOpHOro ONbITa, JabOpaTOpPHOI
paboThI IO UCCIEAOBAHUIO CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABaTENbHOM M HCCIENOBATEIbCKON
JESTEIIbHOCTH TIPY PEIICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE Yy4€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS TIO3MUITHIA
(oOcyxnenns, 0OMEH MHEHUSIMH, «MO3TOBBIE MITYPMBI», KOOPIUHAIINS COBMECTHBIX ACHCTBHA, OMpEIeTICHIE KPUTEPHCB
0 OIICHKE Ka4eCcTBa BHINIOJHEHHOW padOThI U IpyTHe).

PeryisiTuBHbIe YHUBepCAJbHbIEe Y4eOHbIe AeiicTBUS:

YMEHHE CAMOCTOATEIBHO ONPENENSITh LN JACITeIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIMPOBATh U NPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTh, BbIOMpATh Harboiee 3(h(HEeKTUBHBIE CITOCOOBI PEIICHHS YUeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTABJIATH WM KOPPEKTUPOBATH MPEIIOKEHHBIA alrOpUTM JCHCTBUHA MpH
BBITMIOJIHEHUH 3a/1aHUH ¢ YYETOM TMOJIyUYEHHUsI HOBBIX 3HAHUI 00 M3yuaeMbIX 00BEKTax — BEIIECTBAX M PEaKLUAX, OLEHUBATh



COOTBCTCTBUC IIOJIYUCHHOTO PC3yJibTaTa 3asiBJICHHOM oein, YMCHHUC HCIOJIb30BaATh KW AHAJIM3UPOBATH KOHTCKCTEHI,

npejJiaraeMbie B YCIOBUU 3/ IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPE3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJEPYKAHMS, YCTAHOBJICHHOTO JaHHOM
denepanpHOl paboYei MPOrpaMMoM, BBIJACIAIOT: OCBOCHHBIC OOYYAIONIMMHCS HAYYHBIC 3HAHHS, YMEHHUS M CIIOCOOBI
NeHCTBUH, crienudraeckre I TPeIMETHOW 00J1acTH « XUMHUS, BHJIBI ACSITSIBHOCTH TI0 ITOJTYYCHHIO HOBOTO 3HAHUS, €r0
UHTEPIIPETALINHN, TIPEOOPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIIHSX.

K koHIly 00y4ueHHs B 8 Kiacce MpeMETHBIC pe3yJIbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTpakaTh C(HOPMHUPOBAHHOCTH
y 00y4aroImuxcs YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX ITOHATHN: aTOM, MOJIEKYJIa, XUMUUECKUHN 3JIEMEHT, IIPOCTOE BEILIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAas aTOMHas |
MOJIEKYJISIpHAsl Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJIIPHAsT Macca, MaccoBas JOJIsI XMMUYECKOIO DJIEMEHTA B
COCIMHEHUM, MOJISIPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAHHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHECHb
OKHCIICHUSI, XMMHMYECKas peakuus, KilacCUpUKalus peakuui: peakuud COECIUHEHMs, PEaKlUU pa3IoKeHUs,
peaklMy 3aMelleHMs], peakuuu OOMEHa, 3K30- M SHIAOTEPMUUYECKUE PEAKLUH, TEIUIOBOM 3(PpPeKT peakuuu, g1po
aToMa, PJIEKTPOHHBIN CIOW aTromMa, aTOMHAas OpOUTAlb, PAIUYC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHASI U HEMOJISIpHAas
KOBAJICHTHAsl CBSI3b, MOHHAs CBsI3b, MOH, KATHOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOIEHTHAas
KOHIIEHTpAIHs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX IOHATUNM W IPUMEHATb OTHU MOHATUA IPU ONUCAHUU
BEILIECTB U UX IIPEBPALLCHUN;

UCITIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBICHUs (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIIUi;
OTpENENATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHHUS DSJIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, TPUHAJUICKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCy COSAMHEHUU MO (GopMmyiiaM, BUA
XUMHUYECKOH CBSI3M (KOBAJIEHTHASI U HOHHASI) B HEOPTaHUYECKHUX COCIMHEHHUSIX;

packpbiBathk cMbIci Ilepuoanueckoro 3akona 1. 1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE IIEPUOIUIECKON
3aBUCUMOCTH CBOMCTB XUMHUYECKMX OJJIEMEHTOB OT MX I0J0XKeHHUs B Ilepronnueckoil cucreme, 3aKOHOB
COXpaHEHUSI MacChl BEIIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHUS], 3aKOHAa ABOTapo;



e OMMCHIBAThH U XapaKTepHU30BaTh TabnnuHyto popmy [leprognueckoit CHCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3inyaTh
MOHSTUA «TJaBHas moArpymnmna (A-rpynmna)» u «nodounas noarpynma (b-rpymnma)», Massie U OOJbIINE MEPHOIH,
COOTHOCUTH 0003HAUEHUs, KOTOpbIe uMeroTcs B Tabmuie «I[lepuoanueckas cucrema XxuMmudeckux sinemMenToB /1. U.
MeHnjeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sSapa,
o011Iee YUCIIO JIEKTPOHOB U PACpeIeNIEHUE UX M0 AIEKTPOHHBIM CIIOSIM);

e KIACCUPUIIUPOBATH XMMHUYECKHUE 3JIEMEHTbHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (10 YUCIy U
COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEINIOBOMY 3 (PeKTy);

e XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XHMMHUYECKHUE CBOMCTBA BELIECTB pPA3JIMYHBIX KIJIACCOB, IOJATBEPKIas
OIMCAHME NMPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

e IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBUSAX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MacChl BELIECTB, MAcCCOBYIO JOJIO XHMHYECKOTO
3JIEMEHTA 10 (PopMyJie COETUHEHUs, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XAMWYECKON PEAKIINH;

e TMPUMEHATH OCHOBHBIE OMNEPALHUU MBICIUTEIBLHON NEATEIbHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMATHU3ALIMIO, KJIACCU(PUKALMIO, BBISIBIEHUE NPUYMHHO--CIEACTBEHHBIX CBSI3€M — ISl U3y4YEHUs CBOICTB
BEILIECTB U XUMHUYECKUX PEAKIUH, E€CTECTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOMIIEHUEe, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

e CJIeIOBaTh MpaBUJIaM IOJIb30BAHUS XMMHUECKON MOCY10i U 1a00paTOpHbIM 000pYJOBaHUEM, a TAKXKE MpaBUIaM
oOpalieHusi ¢ BeIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMHU IO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYEHUI0O W COOMPAHUIO Ta3000pa3HBIX BELIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHHUIO
PacTBOPOB C ONPENCIIEHHON MAaCCOBOM JOJIENM PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUUYECKHE
DKCIIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C IOMOIIbK) HMHJIWKATOPOB (JIAKMYC,
benondTanenH, METUIOPAHXK U IPyTHeE).

K koHnity 00y4yeHusi B 9 kyacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXKaTh CPOPMUPOBAHHOCTh

y 00y4armmxcs YMEHUM:



pPacKphIBaTh CMBICI OCHOBHBIX XWMHYECKHX TMOHSATHUH: XMMHYECKUN JJIEMEHT, aTOM, MOJIEKYyJia, WOH, KaTHOH,
aHMOH, MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPULIATEIHHOCTh, CTETIEHb OKHUCICHHUS,
XUMUYECKas pEeaKIusi, XUMHUYECKas CBs3b, TEIUIOBOM AP EKT peakiuu, MOJib, MOJSIPHBIH 00BEM, pacTBOD,
AJIEKTPOJIUTHI, HEAIEKTPOJUTHI, DJIEKTPOJIUTHUSCKAS TUCCOIMAIUS, pEaKIUd HOHHOTO OOMEHa, KaTaau3arop,
XAMHUYECKOE paBHOBeCHE, OOpaTHMbIE U HEOOpATUMBIC PEAKIMH, OKHUCIUTEIbLHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCJIUTENIb, BOCCTAHOBUTEIh, OKUCICHUE W BOCCTAHOBJICHUE, AJUIOTPONHS, aM(POTEPHOCTh, XUMUUYECKAsI CBSA3b
(koBaJICHTHAs, MOHHAs, METAJUIMYECcKas), KpUCTaUTMUecKas pemeéTka, KOPpO3Hsi METAIIOB, CIUIABBI, CKOPOCTh
XUMHUYECKOM peakinu, npeaesbHo qonycrumas korrneHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX TMOHSATUH U MPUMEHSTH ATH TOHATHS TMPU OMUCAHUU
BEII[ECTB U UX MPEBpaICHUM;

HCITOJIB30BaTh XHMHYECKYIO0 CUMBOJIMKY JIJISI COCTaBJICHUS ()OPMYIT BEIIECTB M YPAaBHEHUN XUMUICCKUX PEaAKITHH;
OTIPEJICISITh BAJICHTHOCTh M CTETICHh OKHCICHHUS XUMHUYCCKUX DJIEMEHTOB B COCIMHCHMSIX PA3IMYHOTO COCTaBa,
MPUHAJICKHOCTh BEIIECTB K OMNPENCIEHHOMY KIACCy COEIUWHEHUN 1Mo ¢dopMyrinaM, BUJ XUMUYECKOW CBS3U
(KoBaJIeHTHas, MOHHAs, METAJUTMUECKasi) B HEOPTaHMYECKUX COCTMHEHUSIX, 3apsij] MOHA 10 XUMUYECKo (popmyre,
XapakTep Cpembl B BOJHBIX pPACTBOpaX HEOPTaHWYCCKUX COCAMHCHHM, THI KPUCTAUIMUECKOW PpEemETKA
KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [leproaudeckoro 3akona JI. 1. MeHneneeBa u 1eMOHCTPUPOBAThH €0 IIOHUMAHHE: OMUCHIBAThH
U XapakTepu3oBaTh Ta0anuHyto ¢opmy [leproanueckoil CUCTEMBbI XUMHUYECKUX DJIEMEHTOB: pa3linyaTh MOHSATHUS
«rnaBHasg mnoArpynma (A-rpymma)» W «mobounas mnoarpynna (b-rpynma)», Mameie u OONbIIME TEPUOJIBI,
COOTHOCUTH O0O3HAUEHHUs, KOTOPHICE HMMEIOTCS B TEPUOJMYECKONW TaOIHIE, C YHUCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsij sAapa, 00IIee YUCIO IEKTPOHOB U paclpeesieHue ux
MO DJICKTPOHHBIM CJIOSIM), OOBSICHATH OOINHME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB DJEMEHTOB U UX
COCIMHEHUI B MPeEJIesiax MaJIbIX IEPUOJOB M TIIaBHBIX MOATPYII C YIETOM CTPOCHHS HX aTOMOB;
KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIEeCTBA, XUMHUYECKHE peakiuu (1Mo 4Yucily |
COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(P(hEKTy, MO0 M3MECHCHHIO CTCIICHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOBR);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIM(PUUECKHEe XUMHUUECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB,
MOJTBEPXKJasi OMUCAHHE NPUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX XHMHYECKUX
peaKkuuu;

COCTaBIISITh YPABHEHUS AJICKTPOJMTUYCCKON JUCCOIMAIUN KHUCIIOT, MIEI0YeH M COJIeH, MOJHBIE W COKpAIIEHHBIC
yYpaBHEHHUs PEaKIMii HOHHOTO OOMEHA, ypaBHEHUS PEaKIIMid, MOJTBEP)KIAONINX CYIIECTBOBAHUE T€HETHUECKOH
CBSI3M MEX/Iy BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABICHUS AJIEKTPOHHOTO
OanaHca 3TUX peaKUui;

IPOrHO3UPOBAaTh CBOWCTBA BEILECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS XMUMHUYECKUX
NpEeBpPALICHUH B Pa3IMUHbIX YCIOBUSIX;

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XUMHUYECKOTO
3JIeMEeHTa 1Mo (GopMyJie COeAMHEHHs, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHHIO
XUMHUYECKOHN peaKlnu;

co0I01aTh MpaBuUiia MOJb30BAaHUS XUMUYECKOM MOCYIOW U J1TabopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IMpaBuiIa
oOpaleHusi ¢ BEUIECTBAMH B COOTBETCTBHUU C WHCTPYKIHUSMHU IO BBIMOJHEHHIO JIA0OPATOPHBIX XHUMHUYECKUX
OTBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIEKHUCIIOTO Ia3a);

NIPOBOJNTH PEAKINHU, MOATBEP)KIAONINE KaYyeCTBEHHBIA COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHHIM
nyTéM XJOopua-, OpomMua-, Momun-, KapOoHat-, docdar-, CuUIMKar-, cyibdaT-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHUS 1 MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX paCTBOPAaX HEOPraHUUYECKUX BELIECTB;
NPUMEHATH OCHOBHBIC OTIEpAIlMM MBICIMTEIBHON NEATENHbHOCTH — aHAlM3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMAaTH3aIINIO, BBISBICHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3€H — NIl U3YYCHHUS CBOWCTB BEIIECTB U XUMHUECKUX
peaxiuii, ecTeCTBEHHO-HAayYHbI€ METO/IbI IO3HAHUSA — HAOIIOACHUE, U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT.
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