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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs riIo0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IeH 1 (HyHKITMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOT'O 3aKOHA XWMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABJISAIOIIEH HayYHOW KapTUHBI MHpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Knacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIui, B (GOPMUPOBAHUH U PA3BUTUHU MMO3HABATEILHBIX YMEHUN 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
3HaYCHHE MPUOOPENTH TaKUE LI, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YEeHHMS Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHWS M CaMOTO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIlIer0o MHUpa, MCIHOJB3YS 3HAHUS U OIBIT, TOJyYEHHBbIC MPH HU3YUCHHUH
XUMHUH, TPUMEHSTh HMX MPH pEUIeHUHu TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH JKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



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 MeToax MO3HAaHWS B XUMHU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemecTBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
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 (IJIaBJI€HUE BOCKA, TasHUE JibJa, pPAaCTUPAHHE 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 CEPHON KHUCJIOTHI C XJIOPUAOM Oapus, pa3ioKeHHe TMAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBEACHUE OYUCTKU MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHast MOAUGUKAIIS KACTIOPOa.

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 — nsnemeHT um mpocrtoe BemectBo. HaxoxaeHue Bogopoaa 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 HEHACHIIIEHHBIE PAacTBOpPHI. PacTBOPUMOCTH BEILIECTB B BOJIE.
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 neopranundeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ACHUE
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), B3auMOeHcTBHEe Bojgopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
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 Teme «BaxkHellue Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMEHTOB. [loHsATHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

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

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

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

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MpPU W3YYEHHM XUMHUM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNA B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

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

Knaccuduxanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

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

[TonsiTue 0 ckopocTH XUMUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX W
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbsl. MeXaHU3M [HUCCOLMAIIMU 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 cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMETaUIoB (Tpadura M amMmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE  BHUJEO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pasioKeHUs, COSUHEHMS), pACO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (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 W XJOPOBOJOPOAA HA OpPraHM3M YeJIOBeKa. BaxHeimme Xiaopuabl U UX
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 cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruenududeckne). XHUMHUYECKHUE PEaKIHH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIMHEHHUSIMH CEpbl (KUCIOTHBIE JIOXKIH,
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 XuMudeckue cBoiicTea. Kpyrosopot a3ora B mpupojae. AMMHUak, €ro
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
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kllacca KHUCIOT U cheluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrtepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOMICTBA, JCHCTBUE Ha IHKUBbIE OpPraHU3MBI,
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,
nojyueHue u npuMmeHeHwe. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA 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 UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCJIMHEHU.

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 MPOMBIIUICHHOCTU. BaxkHelre cTpouTeNbHbIE MaTepuaibl: KepamMHka,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3llaMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHOW peaKInu Ha Ccyibdart-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U H3YYEHHE CBOMCTB aMMHaka, IPOBEICHUE
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 aiMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE 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 W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTaiwoB. OU3nyeckue U XUMUYECKUe CBOMCTBa MeTaiuioB. Oommue
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 meTampl: noyoxkeHue B llepuoanyeckon cucremMe XMMHUYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE 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 W KaJblMH: IIOJIOXKECHHE 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 M CITOCOOBI €€ YCTpaHEHUSI.

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.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /1.
. 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:

O3HAaKOMJIEHHME ¢ o0pa3llaMu METAIOB U CIUIABOB, UX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJBI, MpOIECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIFOIEHUE U OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMUS ¥ OKpPY:KaoUias cpeaa

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

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, aaiee — [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
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCu(puKalusi, NEPUOJAUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsifi, MNPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUNACKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pPE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIIbHOCTH TMpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTaBIAIOLLIHE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpEACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJNIIO/IEHUST MpaBui OE30MACHOCTH TpU  OOpalleHUuH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOoro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJy4aeMble NPU U3YYEHUU XUMMH, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJCTBOBAaTHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, (PaKT, cCUCTeMa, MPOLECC, SIKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VIS KIAaCCH(UKAIMA XUMHUYECKUX BEIIECTB W XUMHUYECKHX DPEAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHWS TOHATUS (NIPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEYUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETCHUE OMbITa 110 ITUIAHUPOBAHUIO, OpPraHU3aIlMd W TIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIA, TPUOOPETEHHE OIbITa B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4ll HECIO0XKHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHBbIE  pe3yJbTaThl  IO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCIICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepanbHO pabodeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aToMHas OpOuTallb, pPaanyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepuomnyaeckon
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYacCTBYIOLIUX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKMX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TII0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpPHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCJIEHHE U  BOCCTAaHOBIICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoarpynna (A-rpynmna)» U «modooyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj fAlpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEP)KAas OIMHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNU;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
N KosnvecTBouyacon DJIeKTPOHHbBIE
[1]
HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer | KonrTpoabubiepador | IlpakTtuyeckuepador
TEeMIIPOrpaMMBbI o0pa3oBaTte/ibHbBIEpeCcyp
I 0 bl bl
ChbI
Pa3nen 1.11epBoHavyaibHbIeXUMHYECKUETIOHATHUS
XuMus — BaxHas 00J1acTh
bubnunoreka LIOK

1.1 i 5 2
CUTECTROSHAHM H NPARTHACERON https://m.edso0.ru/7f41837c

ACATCIIBHOCTH YCJIOBCKA

bubnunoreka LIOK

1.2 B 15 1
CHICCTRA 1 XHMITICCKICPCaiin https://m.edsoo.ru/7f41837c

Hroronopaszaeny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKHUX BelIeCTB

bubnmorexa LIOK
2.1 Boznyx. Kucnopoa. Ionsitue 06 okcugax 6 httos://m.edsoo.ru/7f41837¢
bubnunorexa LIOK
2.2 Bonopon. [lonsiTie 0 KUCIOTax v COMSIX 8 1 https://m.edsoo.ru/7f41837¢
but6mmorekxa [IOK
2. Bopa. P L 1 1
3 ona. PactBopsl. [lonsaTre 06 0CHOBaHMSIX 5 https://m.edsoo.ru/7f41837¢
OCHOBHBIEKJIACCHIHEOPTaHUUYECKUXCOETUHE bubmuoreka [IOK
2.4 . 11 1 1
HUUI https://m.edso0.ru/7f41837c
Hroronopaszaeny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3jemMeHToB /I. M. Menaeneea. CTpoeHneaToMoB.
XuMHUYeCKasACBA3D. OKI/ICJII/ITC.IILHO-BOCCTaHOBI/ITeJIbelepeaKlll/lPl



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepnonnueckuii 3axoH u [lepuoanueckas

bubnunorexa LIOK
3.1 cHucTeMa XMMHUYeCKuX ayemMeHToB [1. . 7 https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHueaToma
3.2 Xumudeckas cBa3b. OKHUCIUTEILHO- 8 bubnunorexa LIOK
' BOCCTAQHOBMTEIBHBIE PEAKIIUH https://m.edso0.ru/7f41837c
bub6nmoreka [IOK
Hroronopasyeny 15 https://m.edso0.ru/7f41837c
p 3 bubnunoreka LIOK
C3CPBHOCBpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

N KounvecTBouyacon JJIeKTPOHHbIE
" | HaumeHoBaHHMepAa3IeJOB U (undposbie)
n/ Bcer | KoHTposbHbIEpado IMpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpeCyp
n 0 ThI ThbI
Chl
Pa3zgen 1.BemniecTBO U XUMHUYECKHE PeaKIIUU
[loBTOpEeHME U yriaybieHne 3HaHUH bubnnorexa [HOK
1.1 5 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bubnnoreka [JOK
' KLU https://m.edso0.ru/7f41a636
13 DNEeKTpONIUTHYECKAs JUCCOLUALIMS. 3 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo0.ru/7f41a636
Nroronopazneny 17
Pa3nen 2.HemeTa/uibl M X COEIMHEHUSA
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnnorexka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' . PYIIBL €p https://m.eds00.ru/7f41a636
e€coeTMHEHUS
OO6mrast XapakTepruCTUKa XUMUYECKHIX
2.3 aneMeHTOB VA-Tpymiel. A30T, pochop 1 ux 7 1 bubmmorexa [JOK
' PYHIHL. ’ P https://m.edso0.ru/7f41a636
COCTMHECHHUS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.4 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmmorexa [JOK
' . PYHHIEL poaL https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroronopazneny 25
Pa3zgen 3.MeTaJlJIBI M X COeAUHEHUS
. bu6mmoreka [IOK
3.1 ObmpecRolicTBaMETaIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkuelinme Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroromnopazaeny 20
Pa3nen 4.Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HH 4EJIOBEKA 3 bubnmorexa [IOK
' 1 P https://m.edsoo.ru/7f41a636
Hroronopaszneny 3
PesepBHOEBpEMS 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

KonnposepsiemoropesyJjbtara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOM 00pa30oBaTe/IbHOM NPOrPaMMbl
OCHOBHOT0 00111er0 00pa3oBaHus

ITo Teme: «HepBOHa‘-IaJH)HBIG XUMHWYCCKUC ITOHATHUS)

11

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUI:
aTOM, MOJIEKYJIa, XUMHWYECKUM DJIEMEHT, IIPOCTOe
BELIECTBO, CII0KHOE BELIECTBO, CMECh (OJHOPOIHAS U
HEOJIHOPO/IHASA), BAJICHTHOCTD, OTHOCHUTEJbHAs
aTOMHasT W MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas 10
XMMHYECKOTO 3JIEMEHTA B COCOUMHEHUH, MOJIAPHBIN
00BEM, XUMHYECKass peakuus, Kiaccu(ukaius
peaKumii: peakuuu COCIMHEHMUS, peakuun
pa3JIoXKEeHUs], PEaKIUu 3aMEeIlEeHUs], PEaKuu OOMeHa,
9K30- M DHJIOTEPMUYECKUE PEAKIHH, TEIUIOBOU
ad ekt peakiuu, pacTBOp, MaccoBas JOJs BEIIECTBA

(TporeHTHAsE KOHIIGHTPAIIUsI) B PACTBOPE

1.2

HIUTIOCTPUPOBATH B3anMOCBA3b OCHOBHBIX
XUMHUYECKHUX TTOHATHUH U NPUMCHATH 5TU TOHATUA TIPU

OIMCAHUU BEUIECTB U UX MPEBPALICHUI

1.3

HCIIOJIB30BaTh XUMHYECKYTO CUMBOJIUKY JUIA
COCTaBJICHUA (I)OpMy.TI BCIICCTB u ypaBHCHI/II\/'I

XUMHYECKUX PEaKIUn

1.4

PaCKpheIBaTb CMBICII 3aKOHOB COXPAaHCHUA MAaCChI
BCIICCTB, IHOCTOAHCTBA CcoCTaBa, aTOMHO-

MOJIEKYJISIPHOTO YY€HHMsI, 3aKOHa ABOTapo

1.5

OonpeaciIsiTb BAJCHTHOCTH AaTOMOB JJIECMCHTOB B




6I/IHapHI>IX COCINHCHUAX

1.6

KJIAaCCU(UIIUPOBATh XUMUYECKUE PeaKIUU (IO YUCITY
U COCTaBYy YYacTBYIOUIMX B PEAKIMU BEIIECTB, IO

TerIoBoMy 3 deKTy)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYTO n

MOJISIPHYIO MacChl BELLIECTB

1.8

BBIUUCJIATH MACCOBYIO OO XMMHYCCKOI'O 3JICMCHTA

o Gopmysie cCoeAMHEHHUS,

1.9

BBIYHUCJIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI MMO3HAHUS
— HaOmoJeHWe, U3MEpEeHHe, MOJIEIMPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

Ilo TEME: «Baxkneimnme MpEeICTaBUTENN

HCOPTraHNYCCKUX BCIICCTB»

2.1

PaCKpbBIBATH CMBICJI OCHOBHBIX XMMHUYCCKHUX TTOHSTHH:

OKCH I, KKUCJI0Ta, OCHOBAaHHUCEC, COJIb

2.2

OIIPCACIIATh INPpHUHAJIC)KHOCTD BCIICCTB K

orpenenéHHOMY KJIacCy COeAMHEHUH 1o Gopmynam

2.3

KJ'IaCCI/I(I)I/ILII/IpOBaTBHeOpFaHI/I‘ICCKI/IeBeH_[eCTBa

2.4

XapaKTCpPU30BaATh (OHI/ICBIBaTB) O6IJ_II/Ie XHUMHUYCCKUC
CBOMCTBaA BC€IICCTB Pa3IMIHBIX KJIaCCOB,
MOATBCPIXKAAA ONMMCAHUC MMPUMEPAMHU MOJICKYIISPHBIX

YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN

2.5

IMPOrHO3NPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTHU
OT HX Kad4CCTBCHHOro <CocCraBda, BO3MOXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B

Pa3JIMIHBIX YCIIOBUAX

2.6

CleloBaTh TpaBUJIaM TIOJNB30BAHUS XUMHYECKOH
MOCY/I0N M JIa0OpaTOPHBIM OOOPYIOBAHHUEM, a TAKKE
MpaBUJIaM OOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU
C HUHCTPYKOHUAMH TI10 BBIITOJHCHHIO na60paTopHHx
XUMHYECKUX OTBITOB MO TMOJIYYSHHIO U COOMpaHUIO
razoo0pa3HBIX BemecTB (BOAOPOAAa M KHCIOPOJA),

IIPUTOTOBJICHUIO  PAacCTBOPOB  C  OINPEHCIEHHOU




MacCOBOU noieu pPacTBOPEHHOTO BEIIleCTBa,
HJIaHI/IpOBaTB nu HpOBOI[I/ITB XUMHNYCCKHUC
OKCIIEPUMEHTBHl 10  PacloO3HAaBaHHIO  PACTBOPOB
mieJIoYell M KHUCIOT C TIOMOIIBIO HWHIUKATOPOB

(;makmyc, herondTanenH, METUIOPAHXK U IPYTHC)

2.7

MPOBOANUTH PAcyYEThl MO YPaBHEHUIO XUMHYECKOU

peakinuu

ITo teme: «llepuonmnueckuit 3akoH u llepuoauyeckas
cucrema xumuueckux sneMenToB [. . Menneneena.
CtpoeHueaToMoB. XUMHUYECKASCBS3b.

OKI/ICJ'II/ITGJ'ILHO'BOCCTaHOBI/ITeJ'ILHHepeaKI_[I/II/I»

3.1

PacKpBIBATh CMBICJI OCHOBHBIX XUMHUECKUX MOHATUH:
A0pO aToMa, JJEKTPOHHBIM CIOHW aTroMa, aTOMHas
opbutanb, paauyc aroMa, XHMHYEcKas CBs3b,
NoJIIpHasT M HEMNOJIIpHAasT KOBAJIEHTHAasl  CBs3b,
AJIEKTPOOTPHULIATEIBHOCTh, HOHHAs  CBS3b, HOH,

KaTHuOH, aHUOH, CTCIICHb OKUCJIICHUA

3.2

KJIaCCI/I(bI/IIII/II)OBaTBXHMHq€CKH63HeMCHTBI

3.3

ONKCHIBATH M XapaKTEPH30BaTh TaOIMUHYIO (opMy
[Tepuonuueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
pa3nu4arb TTOHSATHUS «TTaBHAs MOJIrpyTIa
(Arpynma)» u «mobouyHas noxarpymmna (brpymma)y,

«MaJibIe» U «OOJIBIIHNE)» epruoOabl

3.4

packpsiBaTh cMbich Ilepuonnueckoro 3axkona J[.H.
MeHpeneeBa: JIEMOHCTPUPOBATH IIOHUMaHHE
MEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
AJIEMEHTOB OT HUX TnoyiokeHuss B Ilepmoandeckoit

CHCTEMCE

3.5

COOTHOCHUTH O0O0O3HA4YeHHs, KOTOPbIE HMEIOTCS B
tabmune «llepuomuueckass cucreMa XHUMHYECKUX
snemednToB J[.JI. MeHngeneeBay ¢  YHCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHUSA aTOMOB XHWMHYCCKHUX
DIIEMEHTOB (COCTaB W 3apsi sjapa, oOIee Yucio
AJIEKTPOHOB M PACHPENCIICHUE UX MO AJIEKTPOHHBIM

CJI05IM)




3.6

onpeaciisAiTb CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B

6I/IHapHBIX COCAUHCHUAX

3.7

ONpCACIIATL BUJ XUMHYCCKOU CBS3HU (KOBaJIeHTHa}I u

I/IOHHaH) B HCOPraHMYCCKUX COCANHCHUAX

9 KVIACC

KonnposepsiemoropesyJjbtara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOW 00pa30BaTe/IbHOM NPOrPaMMbl
OCHOBHOIO0 0011€ero 00pa3oBaHus

ITo Teme: «BemiecTBO 1 XUMUYECKasi peakLus»

11

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITHIM:
pacTBop, JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIEKTPOJUTUYECKAS AUCCOLMALMS, PEAKIIMY HOHHOTO
oOMeHa, KaTaJu3aTop, XHMHYECKOE paBHOBECHE,
oOpaTtumble u HEoOpaTUMbIE peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHbIE peakuuu,
OKHCIIUTENb,  BOCCTAHOBMUTEIb,  OKHCIECHHE W
BOCCTAQHOBJICHHE,  AJIOTpOnus,  amM(OTepHOCTb,
XUMHYECKAs CBA3b (xoBaJIeHTHaA, HNOHHas,
MeTaJIn4yecKkas), KpUCTAJUIMYECKas peueTKa,

CILIaBbl, CKOPOCTh XUMUYECKON PEAKIIHH

1.2

HIUTIOCTPUPOBATH B3aMOCBA3b OCHOBHBIX
XUMHUYECKHUX TTOHATHUH U NPUMCHATH 5TU TOHATUA TIPU

OIMCAHUU BEUIECTB U UX MPEBPALICHUI

1.3

COCTaBJIATh YpaBHEHUS AIEKTPOIUTAYECKOMN
JIUCCOLIMALMNA KUCIIOT, IIEJIOYENH U COJIEH, MOJHBIE U

COKpani¢HHbIC YpaBHEHUS PEaklMii HOHHOTO 0OMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCIIMTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuui MOCPEACTBOM

COCTAaBJICHUS 3JICKTPOHHOT'O OajaHca 3THUX peaKuMﬁ

1.5

MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHYECKOMN

peaxiuu

IIo temam: «HemeTamnsl M HX COCOUHEHHS» U

«MeTtaiibl 1 UX COETUHEHUI




2.1

XapaKTepU30BaTh (omMCHIBATH) obmue u
CHCLII/I(i)I/I‘-IeCKI/Ie XHUMHUYECKHE CBOMCTBA IMPOCTBIX H
CIIOKHBIX ~ BEIIECTB,  IOATBEPXKAas  OIHCAHHE
IIpUMEpPaMU MOJIEKYJISIDHBIX W HOHHBIX YPaBHEHMU

COOTBETCTBYHOIIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTAaBJIATHL YpaBHCHHA peaKquI, MOATBECPKAAOIIUX
CyIIeCTBOBAHUC TCHETHYECKOM CBA3U MCKOY

BCIICCTBAMH PA3JIMYHEBIX KJIaCCOB

2.3

IMIPOrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCHMOCTHU
oT ux CTpPOCHUA, BO3MOXXHOCTHU MIPOTCKAHUA

XUMHNYCCKHX npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX

2.4

ClIeIOBaTh IpaBHJaM II0Jb30BaHUS XHUMHUYECKOMH
MOCYJI0N M JIa0OpaTOPHBIM OOOPYIOBAHHEM, & TAKXKE
IpaBUJIaM 0OpaIleHus ¢ BEIIeCTBAMU B COOTBETCTBUHU
C I/IHCTPYKIII/IFIMI/I II0 BBIITOJIHCHUKO JIa60paTOpHI>IX
XHUMUYECKHX OIBITOB MO IMOJIYYCHHIO U COOMPAHHIO
ra3000pa3HBIX BEIIECTB (aMMHMAaKa M YTJIEKHUCIIOTO

rasa)

2.5

IPOBOJTUTH pEaKIuH, MOJITBEPIKIAIOIIIHE
Ka4eCTBEHHBIN COCTaB Pa3JIMYHBIX BCIIICCTB.:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpOMUT,
woaua, KapOonar, docdar, cuiaukar, cyiabdar,
THAPOKCUAWOHBI,  KaTHOHBl ~ aMMOHHUS,  HOHBI
HN3YUCHHBIX MCTAIJIOB, NPUCYTCTBYIOIIMC B BOIHBIX

pacTBOpax HCOPraHNYICCKUX BCHICCTB

ITo Teme: «XuMHsI U OKpYXKaroIiasi Cpeiar»

3.1

PacCKpbIBATb CMBICJI OCHOBHBIX XUMHUYCCKHUX MMOHATHUH:

ITJIK BemrecTBa; KOppO3Hsi METAJIOB

3.2

NPUMEHSITh OCHOBHBIC OIEPAIMU  MBICIUTEIBHOM
NCSATEIbHOCTH — aHalW3 W CHHTE3, CpaBHEHUE,
00001IeHME, CHCTEMATHU3AIIHIO, BBISIBJICHHE
HpI/I‘II/IHHO-CHe}ICTBeHHLIX CB5{3eI\/’I — JJId I/I3y‘—IeHI/I${
CBOWCTB  BEIIECTB W  XUMHYECKHUX  PCaKIIHii;
eCTeCTBeHHOHay‘—IHI)Ie METOAbI IIO3HAHUA —

Ha6J'IIOIIeHI/Ie, HN3MCPCHUC, MOJCIIMPOBAHUC,




AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsiemMbliidjieMeHTCOEPKAHUS

1

HepBOHaLIaJ'IBHBIGXI/IMI/ILIeCKI/IeHOHHTI/IH

11

[Ipeamer xumuu. Poiap XUMUM B JKHM3HHM YeJIOBEKa. XHMMHSI B CHCTEME HayK.
Tena u BEIIECTBA. DuU3nIecKeCcBOCTBABEIIECTB.

ArperaTHOCCOCTOHHHeBCIJ_[eCTB

1.2

IlonsTHEe O MeTOJaX MO3HAHMUS B XUMMHU. UHUCThIE BEIIECTBA U CMECH. Crioco05b1

pa3aeneHus cmecen

13

ATOMBI U MOJICKYJIBI. Xumuueckue daeMeHThl. CHMBOJNBI  XUMHUYECKHUX

JJICMCHTOB. HpOCTHe H CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOCy‘ICHI/Ie

14

XuMuueckas (bOpMy.]'Ia. BajleHTHOCThP aTOMOB XMMHYECKHX D3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCI/ITGHBHaHMOHeKYHHpHaHMaCCB.. MaccoBasfoIIXUMUYECKOTO3JIEMEHTa B

COCAUMHCHUU

1.5

KomnuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocBs3b KOJIMYECTBA,
Macchl u yucia CTPYKTYPHBIX €ANHULL BEILIECTBA.

PacuéreimogopMynaMXuMUYECKUX COSTUHEHH I

1.6

dusznueckrue U XUMUUYECKHE SBICHUS. XUMUUYECKas peakuuda u eé IIpHU3HAKH.
3akoH COXpPAaHCHUA MACChl BCIICCTB. XHUMHUYECKHUE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaLII/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCY0M, C MpaBUIaMu
pabotel B nalopatopuu M mnpuéMaMu oOpalieHHs C J1abOpaTOPHBIM
00OpyIOBaHWEM, HW3YYEHHE W ONHCaHUEe (PHU3MUECKHX CBOWCTB 00pa3loB
HEOpPraHMYeCKUX BeIIeCcTB, HaOmoAeHne ¢u3ndeckux (IJIaBlIeHHE BOCKA,
TasHUE JIbJIa, pacTHpPAHHUE caxapa B CTYINKe, KHIIEHUEe W KOHJCHCAIHS BOJBI) U
XUMHUYECKHX  (TOpeHHe  CBEYHM, IpOKAJUBAaHHE  MEIHOH  IPOBOJIOKH,
B3aMMOJICIICTBME MeJNa C KHUCJIOTOH) SBJIEHUM, HaONIIOJeHHe M OIHCAHue
NPU3HAKOB  TPOTEKAHHWS XWMHUYECKHMX peakiuil (pa3jiokeHue caxapa,
B3aUMO/IEIICTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3aokKeHne THIAPOKCH A

meau(ll) mpu HarpeBaHuM, B3aUMOJEHCTBHE Ke€jle€3a C PacTBOPOM COJH




meau(ll), m3yuenume crmocoboB paszaeneHus cmeced (C TMOMOIIbIO MAarHMTA,
bunbTpOBaHNE, BHIIAPUBAHUE, JAUCTUIUIALNS, Xpomarorpadus), MPOBEACHHE
OYHUCTKH IMOBapEHHOMN COJIM, HAOIIOACHUE M ONIMCAHUE PE3YJIbTATOB IPOBEICHUS
OTbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS Macchl, CO3JAaHUE Mojelneit

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Ba)KHefII.HHeHpe,Z[CTaBI/ITeJ'II/IHeopl"aHI/I‘IGCKI/IXBCH_[CCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3JIeMEHT U MpocToe
BelecTBO. HaxokaeHue Kuciopoaa B Mpupoje, GU3MUECKHEe U XUMUYECKHE
cBorictBa (peaknuu ropeHus). Oxcuapl. [Ipumenenne kucimopoma. CrocoObl
HOJIyYEHUs KHCJIOpO/ia B nabopaTopuu u MIPOMBILIIIICHHOCTH.
KpyroBopotkucnopoaa B MIPUPOJE. O30H —

AJIOTPONHASIMOAUPUKALUAKHUCIOPO1a

2.2

TernoBoit 3G heKT XMMUIECKON PeaKkIny, TEPMOXUMHUYECKUE YPAaBHEHHS, SK30-
Y SHJOTEPMHUYECKUE peakuuu. TomMBo: yroib U MeTaH. 3arpsa3HEHHE BO3/1yXa,

yCuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CII0s

2.3

Bonopoa — aneMeHT M mpoctoe BemiecTBO. HaxoxeHue Bogopona B HPHPOJE,
du3MYecKe W XUMHUYECKHE CBOMCTBA, IPHUMEHEHHUE, CIIOCOOBI TOJTyYCHHUSI.

Kucnore! 1 conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue CcBoWcTBa BOAbl. Bojga kak  pactBopuTenb. PacTBOpBI
Hacebliennsle 1 HEHACBILEHHBIE pAacTBOPBL. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBasg nm0ns BemecrBa B pacTBope. XHMMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Posp pacTBOpoB B IpHpOJE M B JKU3HM 4enoBeka. Kpyrosopor
BOJIbI B IIPUPOJIE. 3arpsi3HeHUENPUPOTHBIXBO/. Oxpana u

OYHUCTKAIIPUPOJAHBIXBOI

2.6

Knaccudpukanus weopranmyeckux coeauHeHuil. Oxcuapl. Knaccudukanus
OKCHJIOB: coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, amQoTepHbIe) U
HecoJeo0pasyromue. Homenxknarypa OKCH/JIOB. duzndeckue "

XUMHYECKHECBOMCTBAOKCHIOB. HOJ'Iy‘ICHI/ICOKCI/II[OB

2.7

OcnoBanus. Kmaccudukanms oOCHOBaHWI: IIENOYM U HEPACTBOPUMBIE
OCHOBAaHMSI. HomeHnkiarypaocHOBaHHM. Puznueckue 51

XAMHUYECKHECBOMCTBAOCHOBaHMM. [TonyyeHneocHoBaHui

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. dusnyeckue u
XUMHYECKHEe CBoMcTBa KHCIOT. PsmaktmBHOcTMMeTanioB H.H. bexkerona.

HOJ'IyLICHI/IeKI/ICJ'IOT




2.9

Comu. HomeHknatypa coseil. PU3MUECKUEe M XUMHYECKHE CBOMCTBA COJICH.

ITonyuyenuecosnen

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

2.11

XHUMUYECKUH  AKCIEPUMEHT: KaueCTBEHHOE  OIPENEICHHE  COJEp)KaHUs
KHCJIOpO/ia B BO3/yXe, MOJIyueHHe, COOMpaHHe, PAaclO3HABAHUE WU H3YyYEHUE
CBOWCTB KHCJIOPOAA, HAOMIOJCHUE B3aMMOACHUCTBHS BEIIECTB C KHUCIOPOAOM U
YCIIOBHSI BOBHUKHOBEHHUS U NMPEKPALIEHUs TOpEeHus (110XKapa), 03HaKOMIIEHHUE ¢
oOpa3laMu OKCHUIOB M OIMCAaHUE HUX CBOWCTB, IOJYy4YEHHE, COOMpaHueE,
pacrio3HaBaHME W HU3y4€HHE CBOICTB BOAOPOAa (rOpeHue), B3auMoJeHCTBHE
Bozioposa ¢ okcunoM meau(ll) (Bo3MokHO HCIOIB30BAHUE BUACOMATEPUATIOB),
HaOmrofeHue oOpa3lloB BELIECTB KOJIMYECTBOM |  MoOjb, HCCIEJOBaHUE
OCOOEHHOCTEH PACTBOPEHMsI BEIIECTB C PA3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHON MacCOBOW JOJEH pacTBOPEHHOIO
BEIIECTBA, B3aUMOJAEHCTBHE BOABI C MeTaulaMH (HaTpUEM M KaJlbLUEM)
(BO3MOKHO HCIIOJIb30BaHME BUAEOMATEPUAIOB), OIpEJCIEHUE pPACTBOPOB
KUCJIOT M ILIEJIOYEeH C NOMOULIbI0 HHJIMKATOPOB, HCCIIEJOBaHHE OOpa3IoB
HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB, HAONIOJEHUE W3MEHEHUS
OKpPacKM MHJIMKATOPOB B pPAacTBOpax KUCIOT U ILUEIOYEH, H3ydeHHe
B3auMojieiictBua okcuga Meau(ll) ¢ pacTBopoM cepHON KHCIOTBI, KUCIOT C
METaJUIAMM, PEAKLINN HEUTpAIU3aluy, OJy4eHUE HEPACTBOPUMBIX OCHOBAHHIA,
BBITECHEHHE OJHOIO0 MeTajyla JpYrMM H3 pacTBOpa COJIM, pEUICHHE
AKCIIEPUMEHTAJIBHBIX 33/1a4 Mo Teme «BaxHeine Kiacchl HEOPTaHWYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHnearoMoB. XUMHUYECKASICBA3h. OKUCTUTETHHO-

BOCCTAHOBUTCIIbHBICPCAKITN N

3.1

HepBLIC IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHYECKHX OJJIeMeHTOB. IloHsATHE O
Ipymnmnax CXOAHBIX 3JIEMCHTOB (HIGJ'IOLIHble N ICJIIOYHO3EMCIIBHBIC MCETAJLJIBI,
TaJIOrCHEI, HUHCPTHBIC FaBLI). 3J'ICMCHTBI,

KOTOPBIC0Opa3yroTaMmpOTEPHBICOKCUTBI M TUIPOKCHIBI

3.2

Ilepnonnueckuii 3akoH. [leprnoguueckas cucreMa XUMHUYECKUX 31eMeHToB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
Ilepnonnueckoir cucreMbl XuMmHueckux dsneMeHToB .M. Menneneesa.
Ilepuonsl u rpynnel. DU3UYECKUNM CMBICI IMOPSAKOBOIO HOMEpa, HOMEDPOB

neépruoaa U rpyImiibl 3JICMCHTA




3.3

Ctpoenne atromoB. CoctaB atoMHbIX siaep. M3oronbl. DnekTponsl. CTpoeHue
JJIGKTPOHHBIX 000JI0YeK aToMOB TepBbiX 20 XWMHYECKHX JIIEMEHTOB
[Tepuonnueckoit cuctemsl .M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxenuto B Ilepuoanueckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHsSI paJuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBOMCTB MO TpyHmaM MU MepHoiaM.
3nauenue Ilepuoamueckoro 3akona u llepuoanueckoil CUCTEMbl XUMHUUYECKHUX
SJIEMEHTOB JUIsl pa3BUTUS Hayku U npaktuku. .M. MenneneeB — y4€Hbld U

IPaKJaHUH

3.5

Xumuueckass cBsizb. KoBasieHTHast (mojispHas W HEMOJsIpHAsi)  CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenp okuciaeHUs. OKHCIUTSIBHOBOCCTAHOBUTEILHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIHN

3.7

XVUMUYECKUN OKCIIEPUMEHT: M3y4eHHE OOpa3loB BEIIECTB METAUIOB W
HEMETAJUIOB, B3aWMOACUCTBHE THIPOKCHJA LIMHKA C PacTBOPaMU KHUCJIOT H
LIEJI0YEH, IIPOBENCHHUE OIBITOB, WUIIOCTPUPYIOIUX IPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

9 KIIACC

Kon

IIpoBepsiembliidjIeMeHTCOAEPKAHUSA

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

Ilepuoanueckuii 3akoH. [lepruonnueckas cucreMa XUMUYECKUX diieMeHTOB [I.M.
MengeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMWCTB
XUMUYECKUX OJJIEMEHTOB TMEpPBbIX TPEX NEPUOJOB, Kajaus, KaJdblUUi U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM »HJeMeHTOB B Ilepuoanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUIbl XUMHYECKOW CBA3H. THIBI KPUCTAIUIMUECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIINYECKON PEIIETKU
U BUJa XMMUYeCcKOH cBs3u. Kiaccudukanus u HOMEHKIaTypa HEOpPraHMYECKHX
BellecTB (MEXJIyHapoJIHas M TpUBHaJIbHAs). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSAIIMXCA K  PAa3JIMYHBIM  KJaccaM  HEOPraHUYECKUX  COCAUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUUECKUX peakluid Mo pa3iNyHbIM MpU3HaKaM (110 YUCIY U




COCTaBY Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3¢ dekTy, Mo
WU3MEHEHUIO CTETICHEH OKUCIICHHSI XUMHUYECKUX DJIEMEHTOB, TI0 0OpaTUMOCTH, T10
Y4acTHUIO KaTajan3aropa). DK30- U DHJIOTEpPMHUYECKHE  peakluH,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pCakuuun

14

[Tonstue 00 OOpaTHMBIX W HEOOPATHUMBIX XMMHUYECKHX peakuusx. [loHstue o
TOMOTE€HHBIX U Te€TEPOreHHbIX peakiusx. [IoHATHEe 0 XMMHUYeCKOM PaBHOBECHH.
@DakTOpbl, BIHUAIOIIME HAa CKOPOCTh XHMHUYECKOW pPEAaKIWU M MOJOXKCHHE

XUMHYCCKOI'0 paBHOBECHU

1.5

OKHUCINUTEIBHO-BOCCTAHOBUTEIIbHBIE peaKIuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocraBiieHMe  ypaBHEHUN
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C HCIOJB30BAaHHUEM METOAA

AJIEKTPOHHOTO OajlaHca

1.6

Teopust JIEKTPOIIUTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHU3M JUCCOLMALMU BELIECTB C Pa3IMYHBIMU BHJIAMU
xumuuecko cBs3u. Crenens aucconuanyu. CuibHbIE U c1a0ble 3JIEKTPOIUTHI.
Peakiun moHHoro oOmeHa. YcCiOBUS NMPOTEKaHWsI peakUUid MOHHOTO OOMeEHa,
IIOJIHBIE M COKpalll€HHbIE HOHHbIE ypaBHEHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBaHMH U coslel B CBeTe IHpEeACTaBICHUH 00 SIEKTPOIUTHYECKOM

nuccounanuu. KauectBeHHbIepeakIMMHAUOHBL. [IoHATHE O TUapOoIN3econeh

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAITMYECKUX
pPEelIETOK HEOPraHWYEeCKUX BEILIECTB — METAJUIOB U HEMEeTauloB (rpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsl); HCCIEAOBAaHHUE 3aBUCHUMOCTHU
CKOPOCTHM XUMMUYECKOW peakIuu OT BO3ACUCTBUS pPA3JIMYHBIX (HaKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILECTB,  Ipoliecca
JUCCOIMALMU  KUCIIOT, IIesodyed u  cojieil  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB); TMPOBEACHUE ONBITOB, MWUIIOCTPUPYIOIIMX MPHU3HAKU
NPOTEKaHUs peakIMid MOHHOro oOMeHa (oOpa3oBaHME OCa/iKa, BBIIEICHUE Ta3a,
o0pa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX HIPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEINIBHBIX pEaKkIUil (ropeHue, peakluu paszIokKeHUs, COCAUHEHHS);
pacro3HaBaHHE HEOPraHMYECKHX BEIECTB C MOMOIIbI0 KaYECTBEHHBIX peaKlIUi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hemerannsl u uxcoeauHeHUs

2.1

OOmass  xapakTtepucTtuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u (pu3nuecKre CBOMCTBA MPOCTHIX

BEIIECTB — TaJOrN€HOB. XHWMHYECKHE CBOWCTBA Ha MpUMeEpe XJopa




(B3aMMOJENCTBUE C METaUlaMH, HeMeTallaMH, MieJo4amH). XJIOPOBOAOPOL.
ConsiHast KMCI0Ta, XMMUUYECKUE CBOWCTBA, MOJIyY€HUE, TpUMEHEHHeE. [leficTBue
XJIOpPAa M XJIOPOBOAOPOAA Ha OpraHW3M 4eJOBeKa. BaxHelmmexyopuisl u

MXHAX0XKJICHUE B IPUPOIE

2.2

OOmas xapakrtepuctuka 3meMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHue u (pu3nyeckre cBOICTBA
OPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJIIOTPONHBIE MOIU(DUKAIIH
KHCIIOpoa M cepbl. XMMHUYECKHe cBoiicTBa cepbl. CepoBOAOpPOA, CTPOEHHE,
¢usnueckue M XUMHUYECKHE CBOicTBa. OKCHIBI Cepbl Kak IpPEACTaBUTEIH
KHUCJIOTHBIX OKcuAoB. CepHas KUCIOTa, (PU3MUECKHE U XMMUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KHUCIOT U Cheruduueckue). XUMHUUECKUe
peaKklMy, JIeXalde B OCHOBE IMPOMBILIUIEHHOIO CHoco0a MOJIYy4YeHUs CEpHOM
kucinoTel. [Ipumenenue. Conmu CepHOM KHCIOTHI, KaueCTBEHHAs pEaKIUs Ha
cynbdar-uoH. Haxoxxnenue cepbl M €€ COCIMHEHMH B MpUpPoAe. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMICH Cpelbl COCIUHEHUSMH Cepbl (KUCIOTHBIE TOXKIIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

2.3

OO6mass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIEHUs. A30T, paClipOCTPaHEHHUE B MPUPOJE,
dusnueckue U XxuMuueckue cporicta. Kpyrosopot asora B mpupoje. AMMHAK,
ero (usnyeckue U XUMHUYECKHE CBOWCTBA, MOJy4yeHHWe W mpumeHeHue. Comau
aMMOHHUSI, UX (PU3NYECKUE U XUMHUUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHBI aMMOHUsS. A30THas KHUCJIOTa, €€ MmojydeHue, (pUu3udecKkue u
XUMHYECKHe cBOWcTBa (oOmIMe Kak TMpeACTaBUTENs Kiacca KUCIOT U
crnenuduueckue). Vcnonb3oBaHue HUTPATOB W COJIEW aMMOHHS B KadecTBE
MUHEPATBHBIX yaoOpeHuil. XHUMHUYECKOe 3arps3HEHHE OKpYXKAIoUIeH cpessl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHHE BO3/yXa, TOYBBI H

BOJI0OEMOB)

2.4

®docdop, amnorponHsle Moaupukanuu Qocdopa, ¢uznUeckue U XUMHUYECKHE
ceorictBa. Oxcun ¢dochopa(V) u  dochopras kuciaora, ¢(U3HIECKUE U
XUMHUYECKHE CBOWCTBA, MOJIy4YeHHe. Hcnonb3oBanuedocdaron B

KaueCTBEMUHEPATbHBIXY100pEHHI

2.5

Ob6mas xapakrtepuctuka 31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTEpHbIE CTENEHW  OKUCIEHWs. YTIJEpoJ, ajuIOTPOIHbIE
Monu(UKaAIMKM, PpacHpoCTpaHEHUWE B NpUpoje, (U3HUEeCKHe M XUMUYECKUe

cBoiicTBa. Ancopouus. Kpyrosopor yriepoaa B npupoae. OKCuabl yriepojaa, ux




¢u3nveckne W XUMHYECKHE CBOWCTBA, [EHCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJTy4eHUE U TPUMEHEHHUE. DKOJOTUYECKUE MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM
yraepona(lV); rumore3a TI00aJIBHOTO TOTEIUICHUS KJIMMaTa; IapHUKOBBIN
addekrt. YronapHas KUciaoTa U e€ Coiu, uxX (PU3NYecKre U XUMUYECKHE CBOWCTBA,
NOJydeHHe | mpuMeHeHue. KadecTBeHHas peakinus Ha KapOOHAT-HOHBI.
Hcnons3oBanne KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH U CEITLCKOM

X03sHCcTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEJUHEHMSIX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, AalleTWIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kuciora). Mx coctaB um xumuueckoe crtpoenue. [loHsTHe o Oumomormyecku
BaXHBIX BEIICCTBAX: XKUPAX, OCIKaX, YIIEeBOAaX — U UX POJIM B KU3HU YEIIOBEKA.

MaTepI/IaJ'ILHOCCI[I/IHCTBOOPFEIHI/ILIGCKI/IX u HCOpl"aHI/I‘IeCKI/IXCOG,I[I/IHCHI/Iﬁ

2.7

KpemHuii, ero ¢pu3ndeckue 1 XUMHUYECKUE CBOWCTBA, MOJIyYCHHE U TPUMEHEHHE.
CoenuaeHuss KpemHHs B mnpupone. OOmue mnpeacraBieHus 00 OKcHIe
kpemuus(1V) u xkpemuueBoit kuciore. CUIMKATBl, X UCHOJIb30BaHUE B OBITY,

MEOUIINHE, IMPOMBIIIJICHHOCTH. Baxwueiime CTPOUTCIIBHBIC  MAaTCpUalibl:

KepaMHKa, CTEKJIO, LEMEHT, OeToH, KeJIe300€TOoH.
[Tpo6I1eMbI0€3011aCHOTrOMCIIOIb30BAHUACTPOUTENBHBIXMATEPUATIOB B
HIOBCETHEBHOWKH3HH

2.8

XUMHUECKUH HKCHEPUMEHT: M3YydYeHHE OOpa3lloB HEOPraHWYECKUX BEILECTB,
CBOMCTB COJISHOM KHCJIOTHI; MPOBEJICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOpUI-
WOHbl W HaONIOJICHHE TPU3HAKOB MX IMPOTEKaHMs; OIBITHI, OTpaKaIoIINe
¢usnyecKkne U XMMHUYECKHE CBOWCTBA TaJIOTE€HOB U UX COEIMHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJCOMATEPHANIOB); O3HAKOMIIEHHWE € OOpa3llaMu XJIOPUIOB
(rajmoreHusI0B); O3HAKOMJIEHHE C oO0pa3laMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpoliecca
oOyrauBaHUsl caxapa MO JEeWCTBUEM KOHIICHTPUPOBAHHON CEPHOW KHCIIOTBHI;
U3y4yeHHEe XMMHUYECKUX CBONCTB pa30aBIEHHOW CEPHOM KHUCIIOTHI, MPOBEICHHE
KaueCTBEHHONW peakuuu Ha CcynabdaT-uoH U HaONIoJeHHe TMpu3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHE C (pU3MUecKUMH CBOMcTBaMU a30Ta, (pocdopa u ux
coeIuHEHUN (BO3MOXKHO MHCIIOJIb30BaHHE BHJAEOMATEpUANOB), oOpa3LaMu
a30THBIX U (ocPOpHBIX yIOoOpeHui; moaydeHue, cooupanue, pacro3HaBaHue U
W3y4YEHUE CBOMCTB aMMMaKa; IPOBEJCHUE KAYECTBEHHBIX pEaKIHMil Ha HOH
aMMOHUST UM ¢ochaT-uOH M  H3yYEHHE MPU3HAKOB UX  IPOTEKaHHS,

B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbI0 (BO3MOXKHO




UCIIOJIb30BaHUE BUJCOMATEPHANIOB); H3yu€HUE MoJeel KPUCTAUIMUECKUX
peméTok anmasa, rpadura, ¢pyuiepeHa; 03HaKOMICHHE C MPOLIECCOM aACOPOIUH
pPacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOrasa;
NOJy4YeHue, coOOMpaHue, pacro3HaBaHUe U U3yYeHHE CBOMCTB YITIEKUCIIOTO Ta3a;
IIPOBEJICHNE KaYeCTBEHHBIX peaklnii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YYEHHUE
NPU3HAKOB HX TPOTEKAHUS; O3HAKOMIICHHE C TPOAYKIMEH CHIMKATHOU
MPOMBIIIICHHOCTH; PEIIeHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «Bakueiiue

HEMCTAJJIbI U UX COCAHUHCHU S

Mertamisl u HUXCOCIUHCHUA

3.1

OO0m1as xapakTepucTUKa XUMUUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxkenus B Ilepuoamueckoit cucteme xumuyeckux dnemeHto J[.U.
MemnpeneeBa u crpoeHust aToMoB. CTpoeHHne MeTauioB. MeTtandeckas CBA3b U
MeTaJJIMYecKasi  KpUCTajuInyeckass  pemeéTka.  DNeKTPOXUMHUYECKUU sl

HaIpSHKEHUN METaJIOB

3.2

OuznuecKkue U XMMHUYECKHE CBOICTBa MeTaiuioB. OOmIEe crocoObl MOTYYEeHUs
MeTauioB. [IoHsATHE O KOPPO3UU METaNIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT
Koppo3uu. CriaBsl (CTallb, Yyr'yH, JIOPATIOMUHUM, OpOH3a) U UX NPUMEHEHHUE B

6I>ITy H IIPOMBIIIJICHHOCTH

3.3

[lenouynsie MeTamnbl: mojoxkeHue B Ilepuommyeckoil cucreMe XUMHYECKHX
sanementoB .M. MeHnaeneeBa; CTpoeHUE MX aTOMOB; HaXOKJICHUE B MPUPOJE.
Ouznyeckue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCHUIBL HaTpuAa u KaJius. HpHMGHGHHGIHGHOqHLIXMeTaJ'IJ'IOB n

UXCOENHEHNH

3.4

[llenouyno3eMenbHBICE  METalUIBIl MarHMi W KajdblUid:  IIOJIOKCHHE B
Ilepronnueckoit cucreme xumuuyeckux semeHToB .M. MenneneeBa; ctpoenue
X aTOMOB; HaXxOXkJeHHe B mnpupoae. Puznueckue U XUMHUYECKHE CBOWCTBA
MAardivda "W KaJIbIH:d. Ba)KHeﬁMHe COCANHCHUA KaJIbIIUsA (OKCI/II[, FI/II[pOKCI/IJI,

conn). JKECTKOCTBBO/IBI U CLIOCOOBIEEYCTPaHEHHS

3.5

AmoMuHuii: nonoxxenue B [lepuonnueckoii cucteme Xxumuueckux 3nemeHToB J1.1.
MeHaeneeBa; CTpOCHHE aTOMa; HAXOXKIEHUE B Tmpupone. DPusznyeckne u
XUMHUYECKHE CBOWCTBA aliOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA U TUAPOKCUIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoil cucreme xumuueckux snemeHton /.M.
MeHnpeneeBa; CTpPOCHME aTOMa; HaxoxiaeHue B mnpupoje. Dusnueckue u

XUMHYECKHe CBOWcTBa xkeneza. Oxcuapl, ruapokcuanl u comu sxkenesa(ll) u




xene3a(lll), ux coctas, cBOICTBA U TTOJTyUCHHUE

3.7

XUMHUYECKUH IKCTIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMy METaJUIOB U CILIABOB,
uX (U3NYECKUMHU CBONCTBAMH;, HW3YYCHHE pPE3yJbTaTOB KOPPO3UU METAILJIOB
(BO3MOKHO HCIIOJIb30BaHHE BUICOMATEPHUAIOB), 0COOCHHOCTEH B3aMMOICHCTBHS
OKCHJAa KaJbllMsi W HATPUS C BOJMOM (BO3SMOXKHO  HCHOJH30BaHUE
BUICOMATEPHAJIOB); UCCIICIOBAHUE CBOWCTB KECTKOW BOJBI; MpoIlecca TOPCHUs
xKerne3a B KUCIOpo/ie (BO3MOXKHO UCIIOIb30BaHUE BHICOMATEPHAIIOB); IPHU3HAKOB
NPOTEKaHUs KAYECTBEHHBIX PEaKIMH Ha WOHBI (MarHus, KalblWs, aJIFOMUHUS,
nuHka, xene3a(ll) u xeneza(lll), menu(ll); HaGmroeHNUE U OMKCAaHKE MPOIIECCOB
OKpalllMBaHWsl IJJAMCHW HMOHAMH HATpHS, KaUs M Kaiblus (BO3MOYKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAIIOB); HCCIEAOBaHNE aM(OTCPHBIX CBOHCTB
THJIPOKCUA AFOMUHUS W THAPOKCUIA IIMHKA; PEUICHHE SKCIIEePUMEHTAIbHBIX

3a/1a4 110 TeMe «BaKHeHle MeTauibl U UX COETNHEHU

XHUMHS U OKpYXkarolascpeaa

4.1

HoBeie martepuansl u TexHonoruu. BemecTtBa m Marepuasibl B OBCEIHEBHOM
JKU3HU 4eJoBeKa. XUMHS U 3J10poBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. I[lepBasnoMombIpuXUMUUECKUX0KOTaX U

OTpPaBJICHHUAX

4.2

OCHOBBI 3KOJIOTMYECKON I'PAMOTHOCTU. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEn
cpensl IIJIK. Ponp xumum B pemieHunn skosnoruueckux mpoosem. [Ipupoansie
UCTOYHUKU YTJIEBOJOPOJOB (yrojb, MPUPOIHBINA ra3, HedTh), MPOAYKTHl HX

nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XVUMHYECKUHN 3KCIIEPUMEHT: U3ydeHHE 00pa3lioB MaTepualioB (CTEKJIO, CIUIaBbI

MCTAJIJIOB, TOJIMMEPHBIC MaTepI/IaJ'IBI)




IMPOBEPAEMBIE HA OI'D 10O XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

KoanposepsiemororpeboBannst

IIpoBepsiemble TpeOOBaAHMS K NPeAMETHBIM
pe3yJabTataM 0a30BOr0 YPOBHS OCBOEHMSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPaMMBbI
OCHOBHOTI0 00111er0 00pa30BaHUs HA OCHOBE
oroc

[Ipencrasnenue:

11

0 TO3HABA€MOCTH SIBIICHUM MPUPOIBI, MOHUMaHHE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOH
HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI,
KOMIIOHEHTa OOIIel KyJIbTyphl U MPaKTHYECKOU
JIESTEIbHOCTH 4YE€JIOBEKa B YCIIOBHUSIX COBPEMEHHOTO
oOmiecTBa; MOHMMAaHUE MECTAa XUMHUHU CPeld IPYTHxX

C€CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IIO3HAHHA, B TOM YHUCIC
OKCIICPUMCHTAJIBHBIX KW TCOPCTHYCCKHUX METOAAX
HUCCICA0OBAHMA BCHICCTB W H3YUYCHUA XUMHYCCKUX
peaKHHﬁ; YMCEHHUE HUCIHOJIB30BATb MOACIIN  IJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodecCHOHATHHOW  JIEATETHLHOCTH,
CBSI3aHHBIX C  XHMHEM U COBpPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JIOCTHIKEHHSX
XMMHUYECKOM HayKH, 4TO TO3BOJUT OOy4aromuMCs
paccMmaTpuBaTh XMMHIO Kak chepy cBoeil Oyayuieit
npoecCHOHaIbHOM  AEATENbHOCTH U CcHenaTh
OCO3HAaHHBIM BBIOOp XHMHH KaK MPOPUILHOTO
npeaMeTra MpU MEepexofe Ha YpPOBEHb CPEIHEro

obmero oopa3oBaHus

Brnanenue cucremMoil XMMUYECKUX 3HAHUN U YMEHUE
MPUMEHATh CUCTEMY XHUMHUYECKUX 3HAHUH, KOTOpas

BKJIFOYACT:

2.1

BOKHEHIINE XUMHUYECKUE TIOHATHUA: XUMHUUYECKUU




3JIEMEHT, aTOM, MOJIEKyJa, BEHIECTBO, IMPOCTOE U
CJIO)KHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOJHAA
CMECh, OTHOCUTEIIbHBIE aTOMHAasi M MOJICKYJIIpHas
MAacCChl, KOJMYECTBO BEIUECTBA, MOJb, MOJIIPHAS
Macca, MOJISIpHBIM  0O0BEM, OKCHJ,  KHCIOTa,
OCHOBaHHUE, COJIb (CpemHsisi), XMMHUYECKas peaxius,
peaKkIMu  COCIMHEHHUS, PEaKUMH  Pa3JIoKEHUs,
peakIyu 3aMeIlIeHUs, peakiuu OOMEeHa, TEeIIOBOM
ahdexkT peaknuu, 9SK30- U IHIAOTSPMUUYECKHE
peakiuu, pacTBOp, MAaccoBast AOJA XHUMHYECKOrO
9JIeMEHTa B COCAMHEHHWHM, MaccoBas JOJISI H
MPOLICHTHAs! KOHILICHTPalMsl BELIECTBA B PacTBOPE,
SIAPO  aTOMa, AJICKTPOHHBIA CJIOM aroma, aToMHas
opOUTaNb, pajuyC aToMa, BaJIEHTHOCTh, CTENEHb
OKHCIICHHS, XUMHYECKas CBSI3b,
3JIEKTPOOTPULATENBHOCTD, TMOJISIPHAS W HENOJIApHAS
KOBaJICHTHAsI CBs3b, MOHHAS CBS3b, METaJIMYECKas
CBsI3b, KpUCTAITUYECKAs peuéTka (aToMHasi, MOHHAs,
METaJUIn4YecKas, MOJEKYJsIpHasi), MOH, KAaTHOH,
aHMOH, 3JIEKTPOJIAT u HEAJIEKTPOJINT,
JJIEKTPOJIMTUYECKAS] TUCCOLUALINS, PEAKIIUM UOHHOTO
obmeHa, OKHCJIIUTEILHO-BOCCTAHOBUTEIILHBIC
pEeaKlMM, OKUCIUTEIb U BOCCTAHOBUTEID, OKUCIICHUE
U BOCCTaHOBIICHHME,  JJIEKTPOJIU3, XHUMHUYECKOE
paBHOBecHe, OOpaTUMbIe W HEOOpaTHMbIE pEaKIuH,
CKOPOCTh XMMHUYECKON peakiuu, karanuzarop, [1/K,

KOppOo3us METAJUIOB, CIIJIaBbI

OCHOBOIIOJIararomue 3aKOHBI XUMUHU! 3aKOH

COXpaHEHUs Macchl, nepuoandeckuii 3axoH J[.H.

22 MenneneeBa, 3aKOH IIOCTOSHCTBAa COCTaBa, 3aKOH
ABorazipo

2 3 Teoppm XUMHUHN . aTOMHO-MOJ'IeKy.]'ISIpHaSI TCOpI/ISI,

' TEOPUS PIEKTPOIUTUUECKON AUCCOLUUALINI

3 Bnanenue oCHOBaMM XUMHYECKOM TI'PAMOTHOCTH,

BKJIFOYAKOIIEH




3.1

YMEHUE TPAaBWIbHO HCIOJb30BATh  H3YYCHHBIC
BEIIECTBA U MATEPUAIHI (B TOM YHCIIC MUHEPATbHBIC
yIoOpeHus, MeTaulbl W  CIUIABbl, HPOJYKTHI
nepepaboTKu MIPUPOTHBIX HUCTOYHUKOB
YII€BOOPOAOB (YIJIsl, TPUPOJHOTO Ta3a, HEPTH) B
OBITy, CEIIbCKOM XO3SIIiCTBE, Ha TPOU3BOACTBE U
NIOHMMaHHE 3HAYCHUS JKUPOB, OCJIKOB, YIJICBOJIOB
JUIL OpTaHU3Ma YellOBeKa; YMEHHE MPOTHO3MPOBATH
BIIMSIHAE BEIIECTB W XUMHUYECKHUX MPOIIECCOB Ha
OpPTaHHW3M YEJIOBEKAa M OKPYXKAIIIYI0 MPHPOIHYIO

cpeny

3.2

YMCHHUEC HUHTCIPUPOBATH XHUMHUYCCKHUEC 3HAHUA CO

3HAHUSAMH JPYTUX Y4eOHBIX PEAMETOB

3.3

HaJIMYue  ombiTa  paboThl € pa3IMYHBIMU
UCTOYHUKAMU MH(POPMALUU [0 XUMHH (Hay4dHas U
Hay4YHO-TIOMYJIsIpHast JauTeparypa, clI0BapH,

CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBAThb I/IH(bOpMaI_[I/IIO (6]
BCIICCTBAX, HMX IMPCBPAIICHHUAX HW MPAKTUYCCKOM
IMPUMCHCHUN U YMCHHUC HCIIOJIb30BATH ec JJI

peICHUA y‘Ie6H0-H03HaBaTeJ'II)HBIX 3aga4

Bnagenne ocHOBaMHM NOHSATHMHOIO ammapata H
CUMBOJINYECKOTO SI3bIKA XHMHHU JJISI COCTABJICHUS
(GbopMysl HEOpPraHWYECKUX BELIECTB, YpaBHEHUU
XUMHMYECKHX PpEaKLIMH; OCHOBAMH XHMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOI)

VYMeHne OOBSICHSTH CBS3b IIOJIOKEHUS DIIEMEHTA B
[epuonnveckoit cucTeMe c YHCIIOBBIMH
XAPaAKTECPUCTHUKAMHN CTPOCHUA ATOMOB XUMHWYCCKUX
2JIEMEHTOB (COCTaB M 3apsja sjpa, oOIIee YHcio
JJIEKTPOHOB), PACHpPECICHUEM JJIEKTPOHOB  TI0
SHEPreTUYECCKUM YPOBHSM aTOMOB TMEPBBIX TPEX

IEprUoa0B, KaJIud U KaJIbIUA

HpeﬂCTaBHeHI/Ie 0 HepHOﬂquCKOﬁ 3aBUCHUMOCTH

CBOMCTB XHMHYECKHX JJIEMEHTOB (paamyc aToma,




ANEKTPOOTPHUIATENILHOCTD), MPOCTBIX M  CJIOXHBIX
BELIECTB oT MOJIOKEHUS AJIEMEHTOB B
[lepuoguueckoit cucreMe (B MalbIX HEpUOAAX H

[JIABHBIX MOATPYNIAax) U 3JEKTPOHHOTO CTPOCHMUS

atoMma
7 YMeHunekIacCupuImupoBaTh:
7.1 XAMUYECKHEITIEMEHTEI
7.2 HEOPraHWYECKHUEBEIIECTBA
7.3 XUMHUYECKUEPEAKITIT
8 YMeHHueonpeaesTh:
" BAJIEHTHOCT, M CTEIEHb OKHUCIEHUS XUMHYECKUX
' JJIEMEHTOB, 3apsii HOHA
8.9 BHUJI XUMHUYECKOW CBSI3M W TUIN KPUCTAJUIMYECKOU
' CTPYKTYpBI B COEIMHEHUSAX
s XapakTep cpeapl B BOJHBIX pPacTBOpax BEIICCTB
' (KUCIIOT, OCHOBaHMI)
8.4 OKHCJINTENHh U BOCCTAHOBUTEID
o YmMenue XapaKTEePU30BaTh buzndeckue u
XHMHYCCKHE CBOMCTBA!
MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPO,
91 rpaduT, anmmas, KpeMHUH, a3ot, pocdop, cepa, xi0p,
' HATpUM, KaJdui, MarHui, KajblMil, aTIOMUHHII,
KENe30)
CIOKHBIX BCIICCTB, B TOM UYHCI€ HMX BOIHBIX
pacTBopoB  (BOJa,  aMMHaK,  XJIOPOBOJOPO,
CEpOBOJIOPOA, OKCHUIBI M THUAPOKCHUABI METaIoB |-
9. A rpynn, amomunus, meau (Il), nunka, xenesa (Il
' u ), oxkcuner yraepona (Il u 1V), kpemuus (1V),
azota u ¢ochopa (Il u V), ceper (IV u VI),
CEpHHUCTAasi, CEpHasi, a30TUCTasl, a30THasA, pochopHas,
yroJIbHAS, KpEMHHUEBAs KUCIIOTA M UX COJIH)
MPOTHO3MPOBAaTh M  XapaKTePU30BaTh CBOWMCTBA
9.3 BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS,

NPpUMCHCHUC BCIIECTB B 3aBUCUMOCTH OT HX




CBOI\/'ICTB, BO3MOXHOCTb IMPOTCKAaHUA XUMHUYCCKHUX

HpeBpaH_[eHI/If/’I B pa3JIMYHbBIX YCIIOBUAX

YMeEHHE COCTaBIIATH MOJIEKYJIIPHBIE W HOHHBIE

10 yYpaBHEHHUS peaKiuii, B TOM YUCIIE:
10.1 peaKkIMMOHHOr000OMEeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIUIT
WLTIOCTPUPYIOIIHNX XUMHYECKHE CBOICTBa
10.3 MU3Y4YEHHBIX KJaccoB (Ipymlm) HEOPraHUYEeCKUX
BEIIECTB
104 MNOJTBEPXKIAIOUIMX  IeHETHYECKYl0  B3aUMOCBS3b
. MEXTy HUMH
11 Y MEHUEBBIUUCIATH (TIPOBOIUTHPACUYETHI):
OTHOCHUTEIILHYIO MOJICKYJIIPHYIO H MOJIIPHYEO MacChl
111 BEIIECTB, MACCOBYIO JIOJI0 XUMUYECKOTO JIEMEHTA B
COCTUHEHUU
11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
[0 YpPaBHEHHSIM XMMHUYECKUX DPEAKIHH M HaXOAUTh
11.4 KOJIMYECTBO BEIIECTBA, 00BEM M Maccy peareHTOB
WM TIPOJYKTOB PEAKIIUU
12 Brnanenue (3HaHHEOCHOB):
OCHOBHBIMH  METOJaMH  HAY4YHOTO  IO3HaHUs
(mabmoenue, HU3MEpeHue, IKCIIEPUMEHT,
12.1 MOJICIUPOBAaHKE) TMpPU  H3YYEHUH  BELIECTB U
XUMHUYECKHUX SIBIICHUH; yYMEHHE CQHOpPMYIUPOBAThH
npo0sieMy U MPEIIOKUTh MYTH €€ pelIeHus
Oe3omacHOil paboThl C XMMHYECKHMMH BEIIECTBAMH,
12.2 XUMHUYECKON nocyaou u 1a00paTOPHBIM
o0opynoBaHueM
MpaBmIaMy 0€30MacHOTO OOpAIeHHsI C BEIIECTBAMH,
WCIIOJI3YEMBIMH B TIOBCEJIHCBHOH  JKH3HH,
12.3 MpaBWIaMUd TIOBEJIEHUS B ILEMIX CcOepekeHUs

3I0POBbSI M OKPYXKAIOIIEW NPUPOAHOU CpEIbI;

MOHMMaHUE Bpena (OMACHOCTH) BO3JEUCTBHUS Ha




JKUBBIE  OpPraHU3Mbl  OINPENEIEHHBIX  BELIECTB,
CIOCOOOB YMEHBIICHHST M TPENOTBPAILCHUS HX

BPEIHOTO BO3JICHCTBUS

13

Hammaue MMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUSA U
OCYIICCTBJICHHUA ($1(5913%:0)11170,€ XUMHWYCCKUX

OKCIICPUMCHTOB!

13.1

U3ydeHHE W oOnucaHue (PU3UYECKHMX CBOMCTB
BEIIECTB; O3HAKOMJICHHE C (U3UYECKHMH W
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTIOCTPUPYIOLIHE MPU3HAKU MpOTEKaHUs

XUMHNYCCKHUX peaKI_lI/Iﬁ

13.2

I/ISYIICHI/IGCHOCO6OBp3.3,Z[CJICHHHCMCCCﬁ

13.3

MOJlydYeHUE KHUCIOPOJa U HU3YYEHHE €ro CBOMCTB;
IOJlyY€HUE BOJOPOJAa M HU3YUYEHUE €ro CBOMCTB;
MOJly4YeHUE YIIEKUCIOro Ta3a M HU3Y4YeHHE €ro
CBOMCTB; TMOJy4YE€HHE aMMHaKa W HW3y4YEHHE €ro

CBOMWCTB

13.4

OPUTOTOBJICHHE  PAacTBOPOB €  OMNpeneiaEHHON

MacCOBOM J10JI€M pPACTBOPEHHOIO BEIIECTBA

13.5

MpPUMEHEHHE WHIMKATOPOB (JTAKMyca, METHIIOPaHKa
u (QeHondranenHa) g ONpeAeTeHUs XapakTepa

Cpelibl B pacTBOpax KHUCIOT U IIeJo4eit

13.6

HUCCIICAOBAHHUC M OITMCAaHUC CBOMCTB HCOPraHNMYCCKUX
BCIICCTB Ppa3IMYHbIX KJIaCCOB, HU3Y4YCHUC
BSaPIMOJICfICTBPIH KHUCIOT C MCETajlaMH, OKCHAAMH
MCTaJlJIOB, pPacTBOPUMBIMU n HEPACTBOPUMBIMUA
OCHOBAHHAMH, COJEIMH; HOJTYUYCHUC HCPACTBOPUMBIX
OCHOBaHI/IfI; BBITCCHCHUC OJHOI'0 METajllia APYTUM U3
pacTBOpa COJIM; UCCIICAOBAHUC aM(l)OTepHBIX CBOICTB

THUAPOKCUI0B AJTFOMHUHUA U TUHKA

13.7

pemeHI/Ie BKCHepI/IMeHTaJ'[I)HI)IX 3aa4 II0 TEMaM:
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COEAUHEHUI;
«DNEKTPOIUTHYECKAs TUccolanusy; «BaxHenmme
HeMeTallJIbl M UX COeJAuHeHus»;, «Baxueimue

METAJJIBI U UX COCIUHCHUA»




13.8

XUMHAYECKHE OKCIEPUMEHTHI, HWIUTIOCTPUPYIOIINE
MPU3HAKKA TMPOTECKAHMS PEAKIMii MOHHOTO OOMEHa;
Ka4eCTBEHHBIC pEaKIMU Ha TPUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPAX HOHBL: XJOPUA-, OpOMHUI-,
noaua-, cyiaedar-, docdar-, kapOOHAT-, CHUIHKAT-
AQHWOHBI, THJIPOKCHJ-UOHBI, KATHOHBI aMMOHUS,
MarHusi, Kajblvs, aTFOMUAHUS, Kere3a (2+) u xene3a

(3+), menu (2+), muHKA
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YmMmenue:

14.1

MPEICTABIATh PE3YNbTaThl dKCIEpUMEHTa B (hopme
BBIBOJIOB, JI0Ka3aTeNbCTB, I'paMKOB W TaOMUL M

BBIABJIATH OMIIMPUYCCKUC 3aKOHOMCPHOCTHU

14.2

yCTaHaBJIUBATh CBSI3U MEXITY peanbHO
HAOMIOaeMBIMU ~ XMMHUYECKUMHU  SIBJICHUSIMH U
IpollecCaMH, TMPOUCXOJAIIMMUA B MaKpo- H
MUKpPOMHpPE, OOBSICHATh MPUYUHBI MHOTroo0Opasus

B€IICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon IIpoBepsiemMbliidjieMeHTCOEPKAHUS
1 IlepBoHaYaIbHBIEXUMUYECKUETIOHSTHS
1.1 YucTeie BemecTBa U cMecu. CriocoObI pasziesieHus: cMecei
1 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 53JIeMEHTbl. CHMBOJIBI XHUMHYECKUX
' 31eMeHTOB. [IpocThie U CIIOkKHBIE BEIIECTBA.
13 Xumuyeckasi ¢opmyna. BalleHTHOCTP aTOMOB XHMMHUYECKHUX 3JIEMEHTOB.
' CreneHbOKUCICHUS
3aKoH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KonuyectBo BemectBa. Moab. MomsipHass macca. MomsipHblii 00bEM Ta3oB.
' B3auMocCBA3b KOJIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHULL BEILIECTBA
16 ®u3nueckue U XUMUYECKUE SIBJIICHUA. XUMUYECKAsl peakuus U €€ IMpU3HAKHU.
' 3aKOHCOXPaHEHUAMACCHIBEIIECTB. XUMHUYECKUEYPaBHEHUS
5 Ilepnonnueckuil 3akoH u lleproguyeckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
JA.N. MenneneeBa. CTpoeHHEaTOMOB
Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
2.1 Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOTO HOMEPA,
HOMEpPOB IIEpUOJIa U TPYIIBI DJIEMEHTA
Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oromel. DnexktpoHsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cucrems [I.11. Menneneesa
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaiablug (paguyca aToMOB, SJEKTPOOTPHUIIATEIHLHOCTH,
2.3 METAIJIMYECKUX W HEMETAJUTMYECKUX CBOWCTB) U WX COCAUHECHHHA B
COOTBETCTBUU C TIOJOKEHUEM »HJeMeHTOB B I[lepuomumueckoil cucreme u
CTPOEHUEM HX aTOMOB
3 CtpoeHHeBeIEeCTBa
31 Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.

SJ'ICKTpOOTpI/II_IaTeHBHOCTB XHUMHUYCCKUX QJICMCHTOB. HMonnas CBA3b.




MeTananueckasacBsI3b

3.2

Tunbl KpUCTANIMYECKUX pPEWETOK (aTOMHas, MOHHAsA, MeETaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYSCKOH CBSI3U

Baxneimme MMPEACTAaBUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl u HUXCOCIUHCHUA

4.1

Knaccudukanus M HOMEHKJIATypa HEOPraHWYECKUX COCIUHEHHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yolIe; OCHOBAHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaIMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue MW XHMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu, Kajus, MarHus )51 KaJabluys, AJIIOMHHU, KeIe3a.

DNEKTPOXUMHUYECKUUPSATHANPKEHUITMETAIIOB

4.4

duszndeckrue U XMMHYECKHE CBOMCTBA BOAOPOIHBIX COCJMHEHUIN HEMETAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYCCKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuusa(lV).

ITonmy4eHneoKCHI0BHEMETAIIIOB

4.6

Xumnueckue cpoiictBa okcunoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xeresa(ll, 11).JTony4uenneokcu10BMeTaIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha MPHUMEPE
THAPOKCUIOB  QFOMHHHS, JKene3a, UuHKa). [lomyuyeHneocHoBaHHM U

aM(pOTEpPHBIXTHIPOKCHUIOB

4.8

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOH, KpeMHUEBOH, yromapbHOU. Ocobbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOW M a30THOM KHCIIOT.

HonyquHe KHUCIIOT

4.9

OO6ue xuMHuyeckue cBoiicTBa cpennux coneil. [lomyuenuneconeit

4.10

HOJ'IyLICHI/IC, C06I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJdd, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu

411

[Tonyyenne amMmuaka, CEpHOM M Aa30THOM KHCJIOT B MPOMBIIIJIEHHOCTH.




OOmIMecnoCOOBIMOTYYCHUSIMETAIIIOB

412

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHeHI/Iﬁ

XI/IMI/I‘IGCKI/IepeaKHI/II/I

5.1

Kraccudukaruss XuMHUUeCKHX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ dekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TennoBoii 3 PeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y DHAOTEPMUYECKHE peaKMK. TepMOXUMHUYECKUE YPABHEHUS

5.3

OKHCIUTEIBFHOBOCCTAHOBUTEILHBIC pCakuru. OKHCIIMTEIN U BOCCTAHOBHUTCIIH.
HpOH€CCBIOKI/ICJ'ICHI/I$I n BOCCTAaHOBJICHUA.

DJEeKTPOHHBI0AIAHCOKUCITUTETFHOBOCCTAHOBUTEIILHOW PEAKIINT

5.4

Teopust AMEKTPOTUTHYECKON nuccoruanui. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CTGHCHLHI/ICCOHI/IaHI/II/I

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IIPOTCKAHHA peaKHI/Iﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS U OKpYXkarolascpeaa

6.1

Bemecrsa M Marepuansl B IIOBCEAHEBHOM JKM3HU uelnoBeka. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B J1abopatopuu u OBITY.

HepBaHHOMOH_ILHpI/IXI/IMI/I‘-IeCKI/IXO)KOFaX " OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaromiedl  cpeabl  (KHCIOTHBIC — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0o MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemectB (IIJJK). Pomp xumuu B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWIeHHEe MapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U MX COCIUHEHUN B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEeNbCKOM Xo3siicTBe. llpumeHeHune
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMUHMNA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX COeAnHEeHUH. [IoHATHE 0 KOPPO3HH METAIOB, OCHOBHBIE

CIIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[TpupoaHble HCTOUYHUKHM YIJIEBOJOPOIOB (Yroyib, MPUPOJHBIN Ta3, HEPTH),

MIPOJIYKTHI UX nepepaboTku (OEH3MH), UX POJIh B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHaanIBHBIe MOHATHS 00 OPraHrM4CCKruX BEHICCTBAaX KaK O COCAMHCHUAX
yriepoaa (MCTE[H, OTaH, 3TUJICH, aAlICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).

IToHATHE 0 OMOIOTMYSCKH BasKHBIX BCHICCTBAX: KHpaX, 6em<ax, Yrji€Boaax — U Uux




POJIN B )KU3HU YCIIOBEKA

7 Pacuérer:
7.1 o OpMYIaMXUMUICCKUX COCTUHCHHU I
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 MOXUMUYECKUMYPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Memoouueckoe obecneuenue:

1. Xumus. [Ipumepnsie pabouune nmporpammsl. [IpeameTHas nuHus
y4eOHUKOB

2. O. C. TI'abpuensaa, . I'. Octpoymona, C. A. CmagkoBa. 8—9 KIaccHl :
yuae0.mocobue 1yist obmeoopazosar. opranuzanuii / O. C. ['abpuensn, C. A.
CnankoB — M. : [Ipocsemienue, 2019

3. O. C. T'abpuensn, 1. I'. Octpoymos, C. A. CraakoB. « XUMHS 8 KI1acc
yuebHuk 2-¢ uznanue,— M.: [Ipocsemenue, 2020

4. O. C. T'abpuemnsn, U. I'. Octpoymos, C. A. Cnaakos. «Xumus 8 Kiacc:
pabouas TeTpazib K yueOHuKy» - M.: IIpocBemenue 2020

5. O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. «Xumusi 8 Kiacc:
cOOpHUK 3a1a4 U ynpaxueHun» - M.: [Ipocsemnienue 2020

6. O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. «Xumus 9 kiacc»
yueOHuK 2-e uznanue,— M.: [Ipocsemienue, 2020

7. O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. «Xumus 9 kiacc:
pabouas TeTpanb K yueOHuKy» - M.: IIpocBemenue 2020

8. O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. «Xumus 9 kiacc:
cOOpHUK 3a/1a4 U ynpaxHeHnuit» - M.: [Ipocsemenne 2020

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'abpuensu O.C., Bockoboitaukosa H.I1., AmrykoBa A.B. HacTonbHas kaura
yunrtens. XuMus.8,9 knacc: Metoauueckoe nocodue. M.: [Ipoda, 2008

2. I'abpuensu O.C., Cmupnona T.B. Octpoymona E.E. U3yyaem xumuto B 9
kiacce: unaktuyeckue marepuansl. M.: JIpoda,2003.- 400c

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
1. http://www.alhimik.ru. [IpencTaBneHsl cieayomue pyopruKku: COBETh aOUTYpPUECHTY,
YUUTEII0 XUMHH, CIIPABOYHUK (OUE€Hb OOJbIIas MOoA00pKa TaOJUIl U CIPaBOYHBIX
MaTepuasoB), BecEnas XUMHS, HOBOCTH, OJUMIHUAABI, KyHCTKamepa (MHOTO
WHTEPECHBIX UICTOPUUCCKUX CBEIACHUN).
2.http://chemistry-chemists.com/index.html. DJIEKTPOHHBINA KypHAI « XUMHUKUA U XUMUS», B
KOTOPOM TIPEICTABJICHBI OMBITHI TI0 XUMHUHW W 3aHUMaTeldbHas WHGOpMaIus,
MO3BOJIAIOIINE YBIIEYh YICHHKOB SKCIIEPUMEHTAILHOMN YaCThIO TIPEeIMETA.
3. http://c-books.narod.ru. BceBo3aMoskHast iutepaTypa o XuMHUHU.
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