YnpasJienue oopazoBanusa AanvMuHucTpanun HoBoypanbckoro ropoackoro okpyra
MyHununajibHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
«I'mmuazus Ne 41»

PaccMoTpeHa Ha , * YTﬁéﬁxgeHa IPUKA30M

MeTroan4yeckoM COBETE : _\ ,unpek;_qﬁ;i- MAOY «'umHazusa Ne 41
o ong” L3l

«26» aBrycra 2025 roga <o eT«29» aBrycra 2025 roga Ne 81

npoTokoa Ne 4

[Tpunoxxenue k OCHOBHOM 00pa3oBaTEILHON TPOrpaMMe
ocHOBHOTO 00111eT0 00pazoBanust MAOY «'umuazust Ne 41
PABOYASA ITPOTPAMMA YUEBHOI'O ITPE/IMETA
«XHUMMUSA»

(ID 7517810)

IS yqamuxcs 8-9 KiaccoB

Cocrasurtenn: ['epmanos ILI., yuurens
XUMHUHU BBICIIEH KBATU(PUKALIMOHHON

kateropun MAOY «I'umnazust Ne 41y

Hosoypansck

2025



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MOPEACTaBICHUE O IEJSIX, OOIIeH CTpaTreruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHUHU, OMNPEIEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaroluxcsi, ONpeAeNsieT BO3MOXHOCTH IpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraMm oO0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATEILHOCTH OOYYalolerocss Mo OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IUHCTBE MHPA, BAXKHYIO
pOJIb UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIONMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TiI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIesTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMHM XUMHH OOECHEYMBAIOTCS CHeU(pUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 mnoaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeICTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKarouui MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, sA3blka HAyKH, B



OpUOOIIEHUH K HAayYHbIM METOJaM T[IO3HAaHWS TMPH M3YYEHUU BEIIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHUE MPUOOPESTU TaAKUE LIETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IMPUHATHUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
o0y4arommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCcIoBHi, CIOCOOCTBYIOLIMX MPUOOPETEHUIO 00YHArOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o00meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIer0 MHUpa, MCHOJB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IMpPHU PEIIEHUH NpoOJieM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIbHOCTH;

— (QopmupoBaHue y O0Oyyaroluxcsi T'yMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKHUE ypaBHeHMs. Knaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(du3nUecKkux CBOMCTB 00pa3l0oB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHHUE CIOCOOOB pPa3feICHUs] CMECEi: C TMOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoia B OpupoAe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCTopoda B J1abopaTOpuu W TPOMBINUICHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(PdeKTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma Kak pacTBoputelib. PacTBOpHI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis1 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpoOZi€ U B KU3HU 4elioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHnue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECICHHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C O0Opa3liaMH OKCHIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJIEIOBAaHNE OO0pa3I0OB HEOPTraHWYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 METajUla IPYTHM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJBI.

[lepnognueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siAep. M3oTomnbl. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJnyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leprnoanveckoi CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MenneneeB — y4yéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJIsipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKUCIIEHUS U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTne o xumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKkiuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OasaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUsI MPOTEKAHUS peaKIMid HOHHOTO OOMEHa,
MOJHBIE U COKpalll€éHHbIE HMOHHBIC YypaBHEHHs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa NWCCOLMALMN KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — IPUMEPBI  OKUCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KHUCIIOTAa, XMMHUYECKHUE CBOMCTBA, IMOJydyeHUE, NpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAaXOXJCHHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYCCKHE CBOMCTBa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(puyeckue). XHUMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ coeIMHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIIECHHS. A30T, paCOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conu aMMOHMUS,
ux (pU3NUEeCKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEPAIbHBIX
yIno0peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl COCAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpPOCTpaHEHWE B MNpUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHuEe MpPOOJIEeMBbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NIECKUe U XUMHYECKHUE CBOMCTBA,
noJiydueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUPax, OeNKax, yrieBojgax — U ux
poJiMi B JKH3HM UeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, TMOJYyYCHHE H
npuMmeHnenune. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacraBieHust 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO MCHOJIB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Yy4€HUE XHMHUYECKHX CBOMCTB
pa30aBICEHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON pPeaKIK Ha Cynbdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (POChHOPHBIX yIOOpPEHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3AMMOJIEVICTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE U U3YyYCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTaluIbl U UX COCIUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumuueckux daemeHTtoB J[. N.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTauioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIoCcOOBI TIONy4eHHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUasl 1



TUIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne mEenouYHbIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilue coequHEeHUs KalblUsl (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aFOMUHUSA. AM(POTEpHBIE CBOMCTBAa OKCHIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
HCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIMM HA MOHBI: MarHusl, KIbIKS, aJIOMUHHS, [IHHKA, JKEJe3a
(I1) u xeneza (III), mequ (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHMUS M OKpPY:KaoUas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YelloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITHYECKast
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, €AWHULBI W3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IINTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
I10JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM WH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MOpPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY I TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YWUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOM po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LEJIeCO00pa3sHOE OTHOIICHHWE K MpPHUpOJIe KaK MCTOYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU MU3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS MM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPe3ylbTaTOB BBIIEISAIOT 3HAYUMbBIC TS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
IPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C yYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIABJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METObl U 3alpOChl NPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Jauanora M (WiM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOI pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIIBHOCTH P PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHblE€ 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinmu,
AIpO aTOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAsl CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIECTBa
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJb30BAaTh XHWMHUYECKYID CHUMBOJMKY ISl COCTaBieHUs (opmys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHIL;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy COEOUHEHUN II0
dbopmynaMm, BHUJ XUMHUYECKOU CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie U
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmHYeckux diaemeHnToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCyIoll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa M KHCJIOPOJA), MNPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IMTOMOIIBI0 WHIWKATOPOB
(;rakMyc, dhenondTaiend, METUIOPAHK U JIPYTHUE).

K xoHiy o0ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJEHTHOCTb, ASJIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIEeCKasl CBs3b, TEIUIOBOU ekt
peakiuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE€ paBHOBEcCHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJCHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMmbica Ilepuomuueckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manbie u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MaJblX NEPUOJIOB M TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Y4YacTBYIOIIUX B PEaKIUu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEeH OKUCICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

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



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H MOJSPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHbIM  00OpY/IOBaHMEM, a TaKXe TMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHmue
(undposbie)
n/ pa3iesioB U TeM Bcer  Konrpouabn IIpakTH4eck
oOpa3oBaTe/ibHbIE
n NPOrpaMMsbI 0 ble padoThI ue padoTbl
pecypchl
Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUSA
Xumust —
Ba)KHas 00J1acTh
bubmuoreka [JOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f418
MIPaKTUYECKOU
37c
NEeSATEIbHOCTH
YeJIoBeKa

BemiectBa u bu6mmoreka [IOK
1.2 XHUMHAYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
Uroro no pazueny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3ayx.
7 bubmuorexa [JOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f418
ITonsaTtue 00
3¢
OKcHOax
Bomopon. bubnnoreka [JOK
2.2 ITonsarue o 8 1 https://m.edsoo.ru/7f418
KHUCIOTaxX U COJISIX 37c
Bona. PacTBopsl. bubnnoreka [JOK
2.3 TToustuie 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUAX 37c
OCHOBHEBIE
S bu6mmoreka [IOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHHYECKUX
o 3¢
COEIMHEHNIT
Hroro no paszneny 30

Pasznen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema XuMu4ecKux 3jaemMeHToB /1.

N. MenaeneeBa. CTpoeHue aToM0OB. XUMHYECKasl CBA3b. OKUCIUTEILHO-

BOCCTAHOBUTE/IbHbIE PeaKIMH
[Tepuonnueckuii

3.1 3aKOH U 7
[Tepnonnueckas

bu6mmorexa [IOK
https://m.edsoo.ru/7f418

3ic




cucremMa
XUMHUYECKUX
anemenToB /. .
Menneneena.
Crtpoenue aToma

XumMmuueckas
CBSI3b. bubmuorexa [JOK
3.2 OKucauTenbHO- 8 2 https://m.edsoo.ru/7f418
BOCCTaHOBUTEJIbH 37¢c
bI€ PEaKIuu
bubmuoreka [JOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBUIEE
KOJIMYECTBO
68 5 5
YACOB IIO
[TPOI'PAMME
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne = HaummeHnoBaHmue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer  Konrpoubn IIpakTHyeck
o0pa3oBaTte/ibHbIE
1 MporpaMmMabl 0 ble padoThI ue padoTsbl
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuu
IToBTOpEeHUE N
nyOseHue
Y . bubmuoreka [IOK
3HaHUI
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pasnenoB Kypca 8
KJ1acca
OcHOBHBIE
but6mmoreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a
XUMHUYECKUAX
. 636
peakmuit
DIEKTPONUTHYEC
Kas TUCCOLUAIIHS. but6mmorekxa [IOK
1.3 XuMHYecKHue 8 1 1 https://m.edsoo.ru/7f41a
peaxkuu B 636

pacTBopax




Hroro no pazneny

17

Pa3gen 2. HemeTaauanl u

HX COCAMHECHUSA

2.1

22

23

24

OO6mas
XapaKTEePUCTHKA
XAMHUYECKHUX
anemeHToB VIIA-
TPYIIIIBL.
I'amorensl
O61mas
XapaKTEPUCTHKA
XAMUYECKHUX
anemeHToB VIA-
rpynimsl. Cepa u
€€ CoeIUHECHUS

Oobwas
XapaKTepUCTHKA
XUMHUYECKUX
31eMeHTOB VA-
rpynmnsl. A30T,
dochop n ux
COEIUHEHUS
Oo6was
XapaKTepUCTHKA
XUMHAYECKHX
anemMeHToB IVA-
IpyHNIbL. YTIepos
U KPEMHMU U UX
COEIMHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/7f41a
636

bubnunoreka LIOK
https://m.edsoo.ru/7f41a
636

bubnunoreka LIOK
https://m.edsoo.ru/7f41a
636

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pa3zgen 3. MeTa/JIbI M X COeTUHEHU S

3.1

32

OO01me cBolcTBa
METAILIOB

Baxxueiinne
METaJUIBI U UX
COE€IUHEHUS

Hroro no pasgeny

16

20

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a
636

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a
636

Paszgea 4. Xumus u oOKpyskamomas cpeaa

4.1

BemecTtBa n
Marepuabl B

3

but6mmoreka [IOK
https://m.edsoo.ru/7f41a




’KM3HH Y€JIOBEKA 636

Hroro no pazgeny 3
bubnunoreka LIOK

PesepBHOE Bpemst 3 https://m.edsoo.ru/7tf41a
636

OBUIEE

KOJIMYECTBO

YACOB IIO 08 4 !

I[TPOI'PAMME

IMPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUA

OCHOBHOM OBPA3OBATEJBbHOMN NPOI'PAMMBI

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacCKpbiBaTb CMBICII  OCHOBHBIX XHWMHUUYCCKUX TTOHATHH: aToM,

MOJICKYJIA, XHUMHYSCKHI 9JICMCHT, IIPOCTOC BEIICCTBO, CIJIOKHOC

BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAasi U MOJIEKYJIIpHAas Macca, KOJINYECTBO
BEUIECTBA, MOJb, MOJSPHAs Macca, MaccoBas J0JII XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KjJaccu(uKalus — peakuMid:  peakIuu

COCOAMHCHUAA, peaknuun

pas3IOKEHUs,, PEAKUMU 3aMELICHMs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWUMHWYCCKUX HOHATHHA U

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (GopMyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKLII/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,

IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo




L.5

1.6

ONpeNeNiATh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUAX
KJaccu(UIUPOBaTh XMUMUYECKHE pPEaKUuu (10 YUCIy U COCTaBy

YYaCTBYIOIIMX B PEAKI[MH BEIIECTB, 10 TEIIOBOMY dPGEKTY)

1.7

1.8

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAaccChl
BELIECTB
BBIUUCIISATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JEeMEHTa 1o (opmyre

COCAMHCHUA,

1.9

BBIYHUCJIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

2.1

IPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIOJCHHUE,
U3MEpEeHue,  MOJEIHUPOBAaHUE,  JKCHEPUMEHT  (peayibHbli U
MBICJICHHBIN )

ITo Teme: «BaxHennme npeIcTaBUTENIN HEOPraHNYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IIOHSATHUH: OKCHJ,

KHCJIOTa, OCHOBAaHHUEC, COJIb

2.2

2.3

24

OIIPEIeTATh MPUHAUIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COCIMHEHUH 10 popMyIaMm

KJIacCH(pUIIUPOBATH HEOPTaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, NOATBEPKAAd ONHMCAHWC NpUMEpaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMHU IO BBIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEMIeCTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCcOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
pacrlo3HaBaHUIO PAaCTBOPOB IIEJOYed M KHUCIOT C TOMOIIBIO

MH/IUKATOpPOB (JIaKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE)

2.7

MpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu




I[To Teme: «llepmogmyeckuit 3akoH u Ilepuommueckass cucrema
xumudeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBsa3b. OKHCIHUTENFHO-BOCCTAHOBUTEIILHBIC pCaKuuu»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUMU: SAOAPO aroma,
DIIEKTPOHHBI CIIOW aToMa, aroOMHas oOpOWTanb, paguyc aroma,
XUMHUYECKasl CBS3b, IOJIIPHAs W HENOJIIpHAas KOBAJICHTHAs CBS3b,
JJIEKTPOOTPULIATEILHOCTh, HOHHAA CBSA3b, HOH, KAaTHUOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

34

3.5

3.6

OIKCHIBATh W XapaKTepH30BaTh TaONM4HyI0 Gopmy Ilepuommdeckoit
CUCTEMBl XHMHYCCKUX DJIEMEHTOB: pa3U4aTh MOHITHS «TJIaBHAsS
noarpynna (Arpymma)» u «mnoOounas mnoarpynma (brpymma)y,

«MaJple» U «OO0JIBIINE) IICPpUOabl

packpbeiBaTh cMmbicn Ilepuonnueckoro 3akona JI.M. Mennaeneena:
JIEMOHCTPUPOBATh MOHUMAHHE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUUYECKHUX OJJIEMEHTOB OT HUX ToyokeHuss B Ilepuoanueckoit

CHCTEMCE

COOTHOCUTHh  O0O3Hau€Hus, KOTOpble HMMEITCI B  TalIMIe
«[lepuognueckast  cucrema  XuUMHuYeckux  asemeHtoB  J[.U.
MenzeneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XMMUYECKUX DJEMEHTOB (COCTaB M 3apsa  41pa, oOIee Yucio

AIIEKTPOHOB U paclpeeseHNe UX 10 ANEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 61/1Hapme

COCOAUMHCHUAX

3.7

ONpCACIIsITL BUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KIIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX IIOHSATHH: pacTBOp,

QJICKTPOJINTBI, HEIJICKTPOJIHUTBI, JSJICKTPOJIUTHYCCKAA OUCCOLMAlNs,




peakuu MOHHOTO OOMeHa, KaTajlu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble Hu HeoOpaTUMbIe peaxiuy,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIC peaxiu, OKHUCJIUTETb,
BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, aAJJIOTPOIMS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBA3b  (KOBaJCHTHAas, HOHHas,
MeTaJUIMuecKas), KpUCTAIMYECKass pemeTka, CIUIaBbl, CKOPOCTh

XUMHYCCKOM pC€aKnuu

1.2

1.3

1.4

HIUIFOCTPUPOBATDL B3dHMMOCBA3b OCHOBHBLIX XHMHNYCCKHX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUSL HpI/I OIINCAaHUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3HeKTpOJIHTPI‘-IeCKOI>i Jucconuanuu KHCIIOT,
HIeJIoueit M COJIeH, TMOJIHBIE W COKpANIEHHBIC YpPaBHEHHS pPEaKIHid
HOHHOT0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTB OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ

MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOM pEeaKIuU

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTauibl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUYEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINKUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XUMUYECKHUX PeaKLnui

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETHYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

2.5

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaToOpHBIM O0OpYIOBAaHUEM, a TAKXKe MpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO
71ab0paTOPHBIX XMMHUYECKUX OMBITOB IO TMOTYYCHHIO U COOHMPaHHIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHCIIOro ra3a)

MPOBOJAUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOonar, Qocdar, cummkar, cymnbdar,

TUAPOKCUAUOHDBI, KAaTHOHBI aMMOHHA, HWOHBI HM3YUYCHHBIX MCTAJUIOB,




MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB

3 [To Teme: «XuMUs 1 OKpY>Karoas cpeiar
31 pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoustuii: [IJK
' BEIL[ECTBA; KOPPO3HUS METAJIIIOB
MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIbHOCTH —
aHaJU3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
32 BBISIBICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — A U3y4CHUSA

CBOMCTB BEIECTB M XUMHUYECKHX PEAKINN; eCTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICIHPOBAHHUE,

AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN )

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kox
1

1.1

1.2

1.3

IIpoBepsieMblii 3J1EMEHT COAEPKAHMS

IlepBoHavyanbHBIE XUMUYECKUE TTOHATHUS

IIpenmer xumuu. Ponp XUMHUM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATperaTHOE COCTOSIHUE

BEILECTB
[TonsiTrie 0 MeTOAax Mo3HAHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
pas3aeneHus cMecen

ATOMBI © MOJICKYIJIBI. Xumnueckue dneMeHTbl. CHMBOJBI XHUMHYECKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BCIICCTBA. ATOMHO-MOHCKYJIHPHOC YUYCHUC

1.4

1.5

1.6

1.7

Xumuyeckas popmyna. BaneHTHOCT, aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTaBa  BemiecTB.  OTHOCHTENIbHAs  aTOMHas  Macca.
OTtHOcuTeNnbHAs MOJNEKYJIsSIpHAst Macca. MaccoBast 107151 XUMUYECKOTO JIEMEHTa
B COCAUHCHUU

KonmnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBa,
Macchl W YHCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMHNYECKUX COG)II/IHGHI/II\/'I

duszndeckre U XUMHYCCKHE SBJICHUSA. XHMHYCCKAS pCaknusga u eé IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChl BCIICCTB. XUMUYECKHUe YpaBHCHUA. Knaccmpmcaum[

XUMUYECKHUX Peakiuii (COeTMHEHUS, PAa3JIOKEHNUS, 3aMEIIIEHUsI, 0OMEHa)

XHUMHUYECKUMN 9KCIICPUMCHT: 3HAKOMCTBO C XUMHUYECKOMN nocy,uoﬁ, C IMpaBUJIaMU




2.1
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2.3

paboTel B JabopaTopun W mnpuéMamMu OOpalieHus C  Ja0OpaTOPHBIM
o0opysoBaHrEeM, H3ydYe€HHE U OINUCAaHUE (UIUYECKHX CBOICTB 00pa3ioB
HEOpPraHMYECKUX BEIIEeCTB, HaOmoneHue ¢u3nyeckux (IJIaBJICHHE BOCKa,
TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KHIICHUE W KOHJCHCAIUs BOMABI) U
XUMHYECKHX  (TOpeHHE CBEYd, MPOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICKCTBHE MeJla C KHCIOTOM) SBJICHUN, HAOMIOJCHHE M OIMCaHUC
NPU3HAKOB IMPOTEKAHHUS XHUMHUYECKHMX peakuuid (pa3joxeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHIOM Oapusi, paslioKEeHUE
ruapokcuaa menu(ll) npu HarpeBaHuu, B3auMOJICHCTBUE Kelle3a ¢ PaCTBOPOM
conu meau(1l), n3yuenue crmocoOoB pazaeneHus: cMeceil (C MOMOIIbI0 MarHuTa,
bunbTpoBaHUe, BbIMIAPpUBAHUE, TUCTHILISALMSA, Xpomartorpadus), NpoBeaecHUE
OYHUCTKHU HOBapeHHOﬁ CcOJIu, Ha6JIIOI[€HI/I€ " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OTbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHsI MacChl, CO3JaHUE MOJenen

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUuTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kuciopom — snemMeHT W mpocToe
BemlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakumu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObr
MOJyYeHUsl KHUCIOpoJa B J1a0OpaTOpUud M MTPOMBILIUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — aoTponHas MoaAupUKaLUs KHCI0POoJa

TemnoBoi 3P peKkT XUMUIECKON peakuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, IK30-
Y DHIOTEPMUYECKUE PEaKUU. TOIUIMBO: yrojib U METaH. 3arpsA3HEHNE BO3/1yXa,

YCWJICHHE MapHUKOBOTO 2P (deKTa, pa3pylieHre 030HOBOTO CIIOs
Bonopon — anemeHT M npoctoe BemiecTBo. HaxokneHue Bomoposaa B MPUPOJIE,
¢usnuecke W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBbl MOTY4EHHUS.

Kucmaote! u comu

24

MossipHblit 00bEM ra30B. Pacy€Thl Mo XMMHUUECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue cBoKcTBa BOAbl. Boma kak pacrBoputens. PacTBOpBL
HacelllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBasg 40Ji1 BelIECTBA B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOpoB B NpHpoje M B KM3HU 4enoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arps3HEHUE MPUPOJIHBIX BoJA. OXpaHa U OYHCTKA
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus

OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U




2.7

2.8

29

HeconeoOpazyromue. Homenknarypa okcuaoB. dusznueckne U XUMHUYECKHE

CBOMCTBA OKCHIIOB. [losyuenue okcuaoB

OcuoBanus. Knaccudukauus oOcHOBaHMIA: UIETOYM H  HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknaTypa ocHoBaHui. du3nyeckue U XUMUYECKUE CBOWCTBA

ocHoBaHui. [lorydenne ocHOBaHUM

Kucnorel. Knaccudukanus kucinor. Homenkmarypa kucnor. dusnyeckue u
XUMUYECKHE CBOMCTBa KucioT. Pan aktuBHoctu MmeramwioB H.H. Bekerosa.
[Tonyuyenue kucior

Comu. Homenkinarypa coneil. @usznueckre M XUMHUYECKHE CBOWCTBA COJIEH.

[Tonydenue coneit

2.10

I'eneTnyeckas cBs3b MEKAY KilaCCaMU HCOPIraHUYICCKUX COCIUHEHUMN

2.11

XMMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  OIPEIEICHUE  COJAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U HU3Yy4YEeHUE
CBOMCTB KHCIOpOJa, HAOIIOJEHUE B3aUMOJAECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpallleHUs] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
o0pa3llaMi OKCHJOB W OIMCaHWE HUX CBOWCTB, TOIXy4YeHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (ropeHue), B3auMoeicTBUE
Bogopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKNE BHICOMATEPHUAIIOB),
HaOdrofieHue 0o0pa3llioB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C PA3IMYHOM PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJbI C MeETAJIaMU (HAaTpUEM M KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpUANIOB), OINpPEAEICHUE PACTBOPOB
KUCJIOT U IIEJOYed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOJAECHUWE W3MEHEHUS
OKpaCKM HHJHMKAaTOpPOB B pPAacTBOPAaxX KHCIOT M IIEJIOYeH, H3ydeHUe
B3auMoieiictBua okcuga menu(Il) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allii, IT0Ty4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTANIBHBIX 33734 1o TeMe «BakHellne Kiacchl HEOPTaHUYECKUX

COEIMHEHUIT»

[Tepuoanueckuii 3akon u [lepuoanueckast cucteMa XMUMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

HCpBLIC IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHYECKUX »dJieMeHTOoB. IloHsaTue o




rpynnax CXOJHBIX 3JEMEHTOB (IEIOYHbIE M LIEIOYHO3EMENIbHbIE METaJIbL,
raJloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT am@oTepHbIC

OKCHABbI U TUAPOKCHUIBI

3.2

[Tepuoanueckuii 3akoH. [lepronuueckas cucteMa XuMU4YecKkux 3semeHToB J1.1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEpUOIHAS bopmbI
[lepuoauueckoit cucrtembl xuMuueckux osnemeHtoB [[.M. Menaeneena.
[Iepuoasl m rpynnbl. PU3MYECKUH CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U IrpyIiibl 3JICMCHTA
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3.4

3.5

3.6

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHUX JIIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTrOMOB XHUMUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETANIMYECKUX CBOMCTB IO TpYINaM M IEpPUOJaM.
3unauenue [lepumoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku U npakTtuku. .M. MenneneeB — y4€Hblil 1

rpakJIaHUH
Xumuyeckass cBa3b. KoBaneHTHass (mosisipHass M HEMOJSPHAs) CBA3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 1EMEHTOB. MloHHAas CBSA3b

Crenenb okucieHus. OKHCINTECIBEHOBOCCTAHOBUTEIBHEIC pPCaKuru. Hpoueccm

OKHUCJICHHUS U BOCCTaHOBICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: HU3YYCHUC 06pa3u0B BCIICCTB MCTAJIJIOB H
HEMCTAJIJIOB, B3&I/IMOI{CﬁCTBH€ THAPOKCHUAA LHUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, WINIFOCTPUPYIOIIUX MPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENIbHBIX peaKluil (ropeHue, peakliuu pas3ioKeHNs, COETUHEHHS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

1.1

BemecTBo 1 xumundeckas peakuus. [loropenue

[Tepnonnueckuit 3akoH. Ileproanyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, Kalablusi M HX

COCIUHEHHI B COOTBETCTBHM C IOJOKEHHEM 3JJIEMEHTOB B HepHOHquCKOﬁ




CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

1.3

1.4

CrpoeHne BelecTBa: BHIBI XMMHMYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJA XUMUYecKol cBsa3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIMXCSA K PAsJIMYHBIM  KjJaccaM HEOPraHWYECKUX  COCIUHECHU,

IFCHCTUYCCKAA CBA3b HCOPraHUICCKUX BCIICCTB

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo
M3MEHEHHIO CTENCHEH OKHCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 YYacTUIO Karanu3aropa). OK30- M OJHIOTEPMHUYECKHE peakiuH,

TCPMOXUMHNYCCKUC YPABHCHHA. IlonsTue o CKOpOCTH XHUMHYICCKOMN pcakuuu

[Tonatne 06 0OpaTHUMBIX ¥ HEOOPATHUMBIX XUMHYECKUX peakuusx. [lousTue o
TOMOTIEHHBIX U I€TEPOreHHbIX peakuusax. [IoHaTHe 0 XMMUYECKOM PaBHOBECHH.
@aKkTOpBl, BIMAKOIIME HAa CKOPOCTh XMMHUYECKOM pEaKkUMM U II0JO0KEHHUE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OanaHc
OKHCJIUTETLHO-BOCCTAHOBUTEIIHLHOM pe€aKuuu. CocraBienune ypaBHCHPII)'I
OKHCIHNTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKum‘/’I C HCIHOJIB30BAHHUEM MCETOJa

QJICKTPOHHOT'O Oananca

1.6

Teopus 2IIEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonbl. MexaHU3M JUCCOLMAIMU BEIIECTB C Pa3IMYHbIMU BUAAMHU
XUMH4eckol cBsa3u. Crenenp nucconuanuu. CUibHbIE U cIa0ble 3JIEKTPOJIUTHI.
Peakiiun nonHoro obmeHa. YclioBUSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE W COKpPALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cCOJell B CBeTe NPEACTaBICHUH OO0 3JIEKTPOIUTUYECKON

AucCouranuu. KauectBeHHbIC pPCaKin Ha NOHBI. Ilonsatue o TUapOoJIn3C colen

1.7

XHWMHWYECKUN DKCIEPUMEHT: O3HAKOMIICHHE C MOJEISAMH KPUCTAJUIMYECKUX
pPEETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHYECKOM peakluu OT BO3JAEUCTBUS pa3IMYHBIX (HaKTOPOB;
HCCIEAOBAHUE  DJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEIIECTB,  IIpoLecca
IUCCOLMALMM  KUCJIOT, Ieao4ed M cojedl  (BO3MOXKHO MHCIOJb30BaHME
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU

MIPOTEKAaHUs pPeaKlMii HOHHOTO 0OMeHa (00pa3oBaHKE OCa/iKa, BbIIEJIEHHUE Irasa,




2.1

2.2

o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKLUN (TOPEHHE, PEAKLMM PaA3JIOKEHUS, COCIUHEHUS);
pacro3HaBaHUE HEOPraHUYECKHUX BEIIECTB C MOMOUIBI0 KAUECTBEHHBIX PEaKLIUM

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
Hemeramie! u ux COCAUHCHUA

OOmass xapaktepuctuka raiaoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTalylaMH, HEMeTajllaMu, IiefouyamMu). XJIOpPOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MIOJIy4eHHE, puMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA HAa OPraHHM3M ueJoBeKa. BakHeiline XJIOpUAbI U UX

HAXO0XJEHUE B IPUPOJIE

OOmast xapakTtepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucienus. CTpoeHue u pu3nuecKue cBOWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIopo/ia U cepbl. XUMHUYECKHue cBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
(1)I/I3I/I‘-I€CKI/IG A XHMHYECKHE CBOMCTBA. OKCI/II[LI CCPbl KaK MpPCACTAaBUTCIIN
KHCIIOTHBIX OKCuAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckune). XUMHUCCKHUE
peakimy, JeXalue B OCHOBE MPOMBIIIICHHOTO crnoco0a IMOJydyeHHsI CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOI\/'I KHCJIOTBI, Ka4Y€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ coeAMHEHUIl B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSIMU CEPhl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 NpeaAOTBPAILICHU A

2.3

OOmiass xapakTepucThuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS. A30T, pacipOCTpaHEHUE B IPUPOJE,
¢du3nueckue U XuMHUeckue cBoiictea. Kpyrosopor azora B npupoje. AMMUAK,
ero (u3nMvecKue M XMMHUYECKHE CBOMCTBa, ModydyeHue M npumeHeHue. Comu
aMMOHWUS, nux (i)I/I?)I/I'-IeCKI/Ie n XUMHUYCCKHUEC CBOI\/'ICTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THas KUCIIOTa, €€ IOJyYeHHE,
¢bu3nMvecKue W XHUMHYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M CoJiel aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karolei
Cpeabl COeTMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3yXa, TIOUBbI

1 BOJOEMOB)
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2.5

2.6

docdop, amtorpornnasie Mogudukamuu dochopa, GuU3MUIECKHE U XUMUUYCCKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOWMCTBa, mosyueHue. lcnonp3oBanue ¢ochaToB B KauyecTBe

MUHEPAIbHBIX YI0OpeHHit

OOmast xapaktepuctuka 31eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTENEHU OKHUCICHUS. YIJIepoJ, aJUIOTPOIHBIC
MOTUGUKAINK, PACHIPOCTPaHEHHE B MpPHUPONE, (U3NYECKHE M XHMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B npupone. OKcHIbI yrieposa,
ux (u3nYeckrue M XUMHUYECKHE CBOICTBA, NEHCTBHE HAa JKUBBIE OPTaHU3MBL,
MOJIy4eHUE U MpPUMEHEHHe. DKOJIIOTUYECKUe MpoOIeMbl, CBS3aHHbBIE C OKCHUIOM
yraepona(IV); rumore3a TI00aTBbHOTO TMOTEIUICHHUS KJIMMATa; MapHUKOBBINA
sddekr. YrompHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, MojyyeHHe W npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U

CEJILCKOM XO3AMCTBE

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIUHEHUSX
yriepoga (MeTaH, 3TaH, ATWUJIEH, alleTWJIEH, 3TaHOJ, TIJIMLEPUH, YKCyCHas
kucnora). X coctaB u xumuueckoe crpoeHue. [lonstue o Ouomormuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yrieBoJaX — MU HX POJIHU B HKU3HU
yenoBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COeTMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue W XHUMHUYECKHE CBONCTBA, TMOJNIyYCHHUE U
npuMeHnenue. CoenuHeHUs KpeMmMHHUsi B mpupoje. OO0mue mpeacraBieHust 0o
okcuae kpemuusi(IV) u kpemaneBoii kucinore. CUIUKATHI, UX UCTIOIB30BaHUE B
OBITY, MEIUITNHE, MPOMBIIIUICHHOCTH. BaskHEHIIHEe CTPOUTEITHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eTroH. [IpobGrembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEIHEBHOM KHU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEICHHE Kau€CTBEHHBIX PEaKIHMA Ha XJIOPHUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs; OMBITHL, OTpa’KaloIINe
¢u3nyecKkre 1 XMMUYECKHE CBOIMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
HCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3lamMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHHE C o0pa3liaMu cepbl M €€ COCIMHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMATepHalioB); HAOJIOJEHHE IMpolecca

oOyriuBaHMUs caxapa MoJ JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;




3.1

3.2
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34

M3y4eHNE XMMHYECKUX CBOWCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaOMIOJeHHE Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHME BMJIEOMATEPHAIIOB), O0pa3Lamu
a30THBIX U (OCHOPHBIX YAOOPEHUH; MOIyYeHHE, COOMpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pEaKIMi Ha HOH
amMmmMoHUd W ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKAHMS,
B3alMO/JICIICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOKHO
UCIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3YyUYE€HUE MOJEIeH KPUCTAJUIMYECKUX
peméTok anmaza, rpadura, QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM
azcopOLUU PacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTHBOTa3a; MOJIy4YeHHE, COOMpaHHe, PACIO3HABAHWE W W3YYEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; MPOBEJCHUE KAayeCTBEHHBIX peakuuid Ha KapOoHAT- U
CWJIMKAaT-UOHbl M M3yY€HUE TIPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE 3KCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HeEMETAJIBI U UX COEIUHEHU
MeTtaiibl 1 UX COEIMHEHU

OO6m1ast xapakTEPUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM MX
nonoxkenus B [lepuonmyeckoil cucreme Xumuyeckux dnemeHtoB .M.
MenpeneeBa u crpoenus aroMoB. CTpoeHue MeTtauioB. MeTaminueckas CBs3b U
METaJUIMYecKasi KpUCTaUIMUecKass pemérka. ODIEeKTPOXMUMHYECKUH  psij

HaIpsHKEHUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0ImMe CcrocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Crassl (CTallb, YyT'YH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIIIEHHOCTH

[Ilesnounble MeTauIbl: MOJOXKEHHE B Ilepmonnyeckoil CUCTEME XHMHMYECKHX
anemenToB JI.1I. MeHnzneneeBa; cTpoeHUE UX aTOMOB; HaXO0XACHHUE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUJIBI U
TUAPOKCUIBI HaTpus U Kanus. [IpuMeHeHMe IIEeIOYHBIX METaUIOB U HX

COE€IUHEHUN

Illenoyno3emMenpHbIE  META/Ibl MarHuil W KajJblIMA:  TOJIOKCHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B mnpupoje. PU3MyYecKue U XUMHUYECKHE CBOMCTBA

Marfusi M Kanplus. BaxHeiimme coeanHeHUs Kanblus (OKCHI, THIPOKCHU],




conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHEHUs

3.5

3.6

AmoMuHUI: TonoxkeHue B Ilepuonnueckol cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma;, HaxoxkiacHHe B npupone. dusznueckue u
XUMHYECKHUE CBOMCTBA AIFOMHHMS. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCHIA

AJIFOMHUHUA

Keneszo: nonoxenne B [lepuonnueckon cucremMe XUMUYECKUX 31eMeHTOB J[. 1.
MenpeneeBa; CTpOCHHE aroMma; HaxOXJACHHEe B mpupojae. Dusudueckue Hu
XUMUYECKHUE CBOMCTBa skene3a. Okcuubl, Tuapokcuasl u conu xenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTYyYCHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HaKOMJIEHUE ¢ 00pa3ljaMHd METaJIOB U CIUIABOB,
X (U3NYECKUMHU CBOMCTBAMH; M3YyYEHHE pE3YJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXHO UCIIO0JIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHoCTeH
B3aMMOJCHCTBUS OKCHJA Kajlblusi W HaTpus C BOAOM (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPHUAJIOB); HCCIIEOBAHUE CBOMCTB JKECTKOW BOBI;
mporecca TOpeHHs JKele3a B KHCIOpoJe (BO3MOXKHO —MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB NPOTEKAHUS KAaUECTBEHHBIX PEAKIMHA HAa MOHBI
(MarHus, Kanblusl, anroMuHus, uuHKa, xeneza(ll) m sxenesa(Ill), memu(1l);
HaOJI0ZICHUEe M ONMCAHUE MPOLIECCOB OKPALIMBAHMS IJIAMEHU MOHAMM HATpHUs,
Kamuss M Kanblusg ~ (BO3MOXKHO  MCIIOJIb30BAaHME  BHUJEOMATEpHUAJIOB);
ucciesioBaHie aM(pOTEpHBIX CBOWCTB THMAPOKCHIA ATIOMUHMS U TUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHei1ne MeTanisl 1

nX COCOANHCHUA»

4.1

XHUMHMS M OKpYXarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemiectBa W matepuanbl B MOBCEIHEBHOU
JKA3HU 4YesloBeKa. XUMHUs U 370pOoBbe. be3ornacHoe UCIonp30BaHNE BEILECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momolb Mpu XMMHYECKUX OXKOTax U

OTpAaBJICHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomei cpeasl [1JIK. Pons xumMun B permeHnu 3KOJIOTHIECKUX MPOOIIEM.
[IpupoaHblE HMCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOAHBIA Ta3, HedTh),
MPOYKTHI UX MEPepabOTKH, KX POJIb B OBITY M TIPOMBIIINICHHOCTH

XUMHYECKUHN IKCIIEPUMEHT: U3ydeHHe 00pa3I0B MaTEPHAIOB (CTEKIIO, CTUIABBI

MCTAJIJIOB, TOJITUMCPHBIC MaTCpI/IaJ'ILI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 T03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOIN AeATENTbHOCTH, CBI3aHHBIX C XUMHUCH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKON HAyKH, YTO IO3BOJIMUT OOYYaIOIIMMCS paccMaTpHuBaTh
XUMHUIO KaK cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U CclleNaTh OCO3HAHHBIM BHIOOP XMMHHU Kak NMPO(QUIBHOTO MpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHET0 00IIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHAasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpedHsisi), XUMUYeCKas
peaKIusi, peakluh COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHUs, peaKIui OOMeHa, TeIUIoBOW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MPOLIEHTHAs! KOHLEHTPALIUS

BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIIBLHOCTD, TIOJISIPHASL U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaLIM4ECKas  CBA3b,
KpUCTA/LIMYeCKass peleéTka (aToMHas, MOHHas, MeTaJuInJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, 3JEKTPOJIUT M HEAJIEKTPOJIHUT,
DIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivy,
CKOPOCTb XUMHUYECKOW peakumu, Kataiumsarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHUE MPaBUIIbHO UCIIOIb30BATh U3yYCHHbIE BELIECTBA U MaTEPUaIIbl
(B TOM 4ucie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTHl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOU3BOJICTBE U TOHUMAaHHWE 3HAUYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4esoBeKa; yMEHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
Y XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

33

HaJIMYMe OIbITa paboThl ¢ PA3TUYHBIMU MCTOYHUKAMHU HMH(OpPMAIUH
M0 XUMUU (HayyHash W Hay4dHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aga4

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oOBACHATH CBsI3b MOJOXKEHHs 3ieMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, olliee dYHcio
AIIEKTPOHOB), PACHpPEIEIICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB NE€PBBIX TPEX MEPHUOAOB, KNS U KAJBIU
IIpencraBienue 0  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TJABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHa
g2 BUJ XWUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBarh (U3NIECKHe U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, Kaluid, MarHui,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEHIECTB, B TOM YHCJE€ WX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), nunka, xeneza (II u
' III), oxcuas! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYESCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJAAaMH  HAy4YHOTO  TMo3HaHUS (HaOIrozeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEICHUS B EISIX COSpPEeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS HAa JKUBBIC OPTaHU3MBI ONPEACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3UYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3Yy4EHHE CIIOCOOOB pa3fiesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPENEIEHHONM MaccoBOil jonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans onpeneseHUs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHHE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyruM U3 pacTBopa  COJH;
uccieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHAOB AIIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETalbl U HX COCOUHCHUA,

«BaxHeHIe MeTajIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTBI,  WUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

14

YmMmenue:

14.1

14.2

MPEJCTaBIATh PE3yibTaThl JKCIEpUMEHTa B (OopMe BBIBOJOB,
JI0Ka3aTeiabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIIMPHUECKUE
3aKOHOMEPHOCTHU

YCTaHaBIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUECKUMHU

SABJICHUAMMU U IMPOLCCCaAaMU, MPOUCXOAANIUMUA B MAKPO- U MUKPOMUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




HHEPEYEHb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei

1.2

1.3

ATOoMBI M MOJEKyJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHUYECKUX
3JIeMEHTOB. [IpoCThIC U CI0XKHBIE BELIECTBA.
Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.

CTeneHb OKHUCIICHUS

1.4

1.5

3aK0H IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHOCHTEIbHAST aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs [0 XHMHYECKOIO

9JICMCHTA B COCIMHCHHUHA

KonuuectBo BemectBa. Mosb. Mossipaas Mmacca. MomsipHbiii 00bEM Ta30B.

BzaumocBs3b KOJIMYECTBA, MACChl U YUCJIda CTPYKTYPHBIX CANHHUIL BEIICCTBA

1.6

dusnueckue U XUMUYECKUE SABJICHU. XUMHUUYECKas peaklus U €€ IPU3HaKU.
3aKOH COXpaHEHHS MACChl BEIIECTB. XMMHYECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepumonnyeckas cucreMa XMMHUYECKHX DIJIEMEHTOB
J.. Menneneesa. Ilepuoael u rpynnsl. @U3n4ecKuii CMBICI TOPSAIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 2JICMCHTA

22

2.3

Crpoenue atromoB. CoctaB aToMHBIX siiep. M3oTonbl. DnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB

[Tepuonnueckoit cucremsl [.1. Mennaeneena

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XMMHUYECKHUX BJIEMEHTOB MEPBBIX
TpEX MIEPUOJIOB, KaJus, KaJIbLUs (paguyca aTOMOB,
AIEKTPOOTPHUIATEIHPHOCTH, METALTUICCKUX U HEMETALTHYECKUX CBOMCTB) U
UX COEAUHEHHMHM B COOTBETCTBMM C  IIOJIO)KEHHUEM  DJIIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB

CrtpoeHue BeniecTa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (MoyisipHass W HEMOJIApHAs) CBS3b.

3JI€KTpOOTpI/II_[aTeJIBHOCTB XUMHUYCCKUX 3JIEMCHTOB. HNonnas CBA3b.




Merannndeckas CBI3b

3.2

Tunbel KpucTanaMuecKux pemeérok (aroMHas, WOHHAs, MeETauIndecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTANINYECKON PEIIETKU U BUJIA

XHUMHYECKOU CBI3U

Baxwneiinye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertawibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrle; OCHOBaHHN (IIEIOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCIOT (KUCIOpOJCOAepKalie H OECKUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

@dusznueckue W XUMHUYECKHE CBONCTBA MPOCTBHIX BEIIECTB-HEMETAIUIOB:
BOJIOPOJIA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnuecke U XUMUUECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUs,  Kajuus, MarHus W KaJlblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUUECKUN Psijl HAIIPSHKEHUH METaIlJIOB

®Ou3nyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHI

HEMCTAJJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOJA, aMMHUAKaA

4.5

4.6

dusnyueckrue U XUMHYECKUE CBOMCTBA OKCUIIOB HeMeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuus(IV).
[TonydyeHne OKCHI0B HEMETAIIIIOB

Xumnueckue coiictBa okcuioB: MetauioB IA-IIIA rpymm, uunka, meau(Il) u

xene3a(Il, III). [TomyueHune okcH10B METAIIIIOB

4.7

XUMHUYECKUEe CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX TUIPOKCHAOB (Ha
pUMepe TUIPOKCHUIOB alllOMHMHUS, *Kele3a, uHKa). [lomyyenne ocHoBaHMit

1 aM(OTEepHBIX THIPOKCUIOB

4.8

4.9

4.10

OO6ume XUMUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHOMN, CEpPHUCTON, CEpHOM, a30THOM, (ochopHOIl, KPEeMHUEBOH,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM KucnoT. [lonydenue kucimor
OO6mume XxuMHUIECKHEe CBOMCTBA cpeHux coiier. [lomyduenue coneit

[Tonyyenue, cobupaHue, pacro3HaBaHHE BOJOPOJA, KHCIOPOJIa, aMMHaKa,

YIIIEKHCIIOTO Ta3a B JabopaTopun

4.11

[Tonyyenue ammmaka, CEpHOM M a30THOM KHCIOT B MPOMBIILICHHOCTH.




OO6mmue crmocoOb! MOTYyYEHUS METAJLIOB

4.12

I'enernueckas cBA3b MCXKIY KilacCaMU HEOPTaHNYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIUU

Knaccugukanus XuMU4eCKUX peaKIfii Mo pa3IMyHbIM MPU3HAKAM: IO YUCITY
U COCTaBY YYAaCTBYIOLIUX B PEaKIMU BEUIECTB, MO TEMJIOBOMY 3 deKTy, 1o

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

TeroBoil PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUYECKUE YpPaBHEHUS.

DK30- U 3HIOTEpMUYECKUE peakluuu. TepMoXUMUYecKue ypaBHEHHs

53

OKHCIUTENBHOBOCCTAHOBUTEIIBHBIC peaxkuuu. Oxucnurenu u
BoccTaHoBUTeNU. [Ipolecchl OKHMCIEHUS U BOCCTAHOBJICHUSA. DJIEKTPOHHBIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pC€aKnuu

54

TeOpI/IH SHGKTpOHHTquCKOﬁ AJuccouuanuu. KaTI/IOHLI, AHHWOHBI.
BHGKTpOHHTBI N HCBJICKTPOJIMTHI. CuibHBIC U c1a0bIe OJICKTPOJIUTHI. CreneHb

IUCCOLIAAIIAN

5.5

Peakiiuu nonHoro oo6MeHa. Y cinoBusi MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemectBa u marepuanbl B IOBCEIHEBHOM JKHU3HU 4eloBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHX PEaKIU B J1abOpaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYEeCcKOoe 3arps3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE —OXKIH,
3arpsi3HEHUE TMOYBBI, BO3yXa U BOJAOEMOB), CIIOCOOBI €0 MPEI0TBpAICHUS
[IpenenpHas momyctumas konueHtparus semiecTB (II1K). Ponp xumuum B
peIIeHUU HKOJOTHYECKUX TIpoOsiieM. YCHIIeHHe mapHUKOBOro 3ddekra,

Pa3spymicHUC O30HOBOT'O CJI0A

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEMHUS U UX COCTUHEHUN B
OBITY, MEIHIIMHE, POMBIIUIEHHOCTH M CEIBCKOM Xo3stiicTBe. [IpumMeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPATIOMHHMUNA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHsTME O KOppo3WM METasIoB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoaHble MUCTOYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(Th),

MPOYKTHI UX MepepadboTku (OCH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘-IaJIBHBIG MIOHATHS 00 OpPraHMvYCCKUX BCIICCTBAX KaK O COCAWHCHUIAX

yriepoaa (MeTaH, 3TaH, OSTWJIEH, AaleTWIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas




KI/ICJ'IOTa). Ilonsgtie O OMONIOTHYECKH BayKHBIX BEHICCTBAX: XKHUpax,

YIJIEBOAAX — U UX POJIM B JKU3HU YCIIOBCKA

Oenkax,

7 Pacuérsi:
7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM
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