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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWUM K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHONl paboueil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIUY MPEToaBaHus y4eOHOTO MpeaMeTa « XUMUs)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4deHusi, BOCIUTAHUS M Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHABIINBACT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMAaTPUBAECT PpACHpEleICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, ONPEACISAET KOJMYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs TiI00aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1Iel 1 (HYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOW  JIesITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



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

JlanHble HampaBlieHHs B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  MpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPpaMMBI IO XUMHUU C(POpMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeICTaBleHUH 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABIISAIOIIEH HayYHOU KapTUHBI MHpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amava y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETUICCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEaKIui, B (GOPMUPOBAHUH U PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0Oe30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YCHHE MPUOOPENTU TaKUE LI, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
o0y4arommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCI0BUi, CITOCOOCTBYIOIUX MPHUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW MNEATEIHHOCTH, MO3HAHWA U CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaIOIIer0o MHUpa, MCHOJB3YS 3HAHWUS U OIBIT, TOJyYEHHBIC MPH HU3YUCHHUH
XUMHUH, TPUMEHSTh HMX MpPH PEUIeHUHu Tpo0JeM B TOBCEAHEBHOM >KM3HU H
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NMOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW Ui BBIPAOOTKH IKOJIOTHMUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYCCKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax Mo3HaHHUS B XUMHUM. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. (OTHOCHTENbHAsT aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MPU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHHs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpallieHus: ¢ J1abopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAONIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE TMAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB Pa3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BHITIApUBAHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKHA MMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  pe3yJbTaTOB  MIPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3ieMeHT U mpocToe
BemecTBo. Haxoxknenue kucimopoaa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsl



MOJIYYeHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACTOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — asnemeHT m mpocroe BemectBo. Haxoxknenue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKIY KJIacCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE COECPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YYCHUE CBOICTB KHUCIOPOJa, HaAOIIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBiue Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3ll0B BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBHIO, IPUTOTOBIICHUE pPACTBOPOB C OMNPEEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEIIOYEH,
u3ydeHue B3auMopeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, pPeaklUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad N0 TeMe «BaXHeWlmne KiIacChl HEOPTraHUYECKUX
COCIMHECHUI.

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

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JiMHHONEepUoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XMMHUYECKHUX  DJIIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIlaM U EPUOJAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4yeHHe OO0paslloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAHUE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBIISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, KilacCu(uKaIus, TMepUoIUnIHOCTh, HAOIIOIEeHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: marepusi, aTtoM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, IJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHME BEIECTBa, ra3, (U3MYECKUE BEIMYMUHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpadbl, TOPHBIE IOPOIHI,
TI0JIE3HBIE UCKOITAEMBIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKasI peaKLMs

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWCTB
XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kalds, KalblUs H UX
COCMHEHUN B COOTBETCTBMU C TIOJIOKECHUEM 3JIEMEHTOB B I[leproandeckoit
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEUIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUH, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMUIECKUX PEaKIUi 110 pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIIOBOMY 3(DdeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpPaBHCHUH.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTrne o xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMSIIOIIME HAa CKOPOCTh XHWMHUYECKOW PEAKIMU M TIOJIOKEHUE XUMHYECKOIO
PaBHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC ~ pPEaKIMH,  AJICKTPOHHBIM  OayaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBienue YpaBHEHU



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€éHHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUH 00 3JIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O THapOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMETaIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEd W COJIeU
(BO3BMOXKHO  HCIOJIb30BAHME BHUACO MAaTEpUANIOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), pAClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaIlaM{, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnisiHass KHCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWlume XJIopuabl U HUX
HAaXOXJCHHUE B PUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUYECKUE U
XUMHUYECKUE cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(puieckrue). XHUMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Ccepbl (KHCIOTHBIE OXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCIECHHsA. A30T, paclpOCTpPAaHEHHE B IPUPOE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMUak, ero
dusznyecKkrue u XMMHUUECKUE CBOMCTBA, MoMyyeHne U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OLIME Kak MpEACTaBUTENs Kiacca KUCIOT U CHEHU(PUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAIbHBIX
yI00peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJNOEMOB). Docdop,
ayoTpornuele Moaupukamuu ¢Gocdopa, (uU3MUECKHUEe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PAcIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumoresa rino6anbHOrO TOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecCKne U XMMHYECKHUE CBOMCTBA,
NoJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA ra3, He(dTb),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILECTBAX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAaHUE B
ObITY, B MPOMBIIIICHHOCTH. BaxkHeine CTpouTenbHbIE MaTepualbl: KepamHka,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MATEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NUESCKHEe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOrE€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3YyYEHHUE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOU KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cynbdar-
WOH W HAOI0JIeHue TpHu3HakKa €€ MPOTEKaHUs, O3HAKOMIIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMHaKa, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Trpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyudeHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT H
CUJIMKAT-MOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BakHeunme HeMEeTaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmommyeckor cucrteMe Xumudeckux daeMmeHTtoB . W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0mume
CIoCcOOBI TIONTy4eHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU HMX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTo10keHre B [leproindeckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. dPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucremMme XUMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M cou xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBaAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIBb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpOIEcCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusl, KaJIus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxxnenime
METAaJIJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBa M marepuanbl B INOBCEAHEBHOW HW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xuMun B pemieHnn 5K0JIOTHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIMIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCH(UKANWs, TEePUOANIHOCTh, HAOIIOACHUE,
OKCIEPUMEHT, MOJEINPOBAHUE, HM3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepus, aToM, OJCKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOIHUKH,
MOJyIPOBOJHUKU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunHres, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIEeCTBE TMpaBUJIaMU U HOPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4Y€eCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, TOHMMAaHWs 3HAYEHHS XWMHWYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMel o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUN MAESATENBbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM [eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TMO3ULHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABJISIOLIME
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypOil, MOOCTYMHBIMU TEXHHYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHUI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBui OE30MACHOCTH TpU  OOpaIllEHUU C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy U pE3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XHWMHUH, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHATBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpee;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIEeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOJHON CPEOH, IS TIOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUs TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHs PyKOBOJCTBOBAaTbCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHbIEe TMOHATHS (3aKOH, TeEopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JPYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KPUTEPUH VIS KIACCH(PUKAINMKA XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3ajlad, ¢ yYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATh  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OpraHU3aIllid W IIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jiu4HbIE METOJbl U 3aMpPOChl MPU NMOHUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JuarpaMMaMH,
apyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENBCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3aa4H;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOrO OMNbITa,
nabopatopHOi pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIMWHAIUS
COBMECTHBIX JEHCTBUM, OINPEIEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3GeKTUBHbIE CITOCOOBI pelIeHUsl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM LETH, yMEHHE
UCITIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHol pabodeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYYEHHID HOBOTO  3HAHUS, €ro UHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX M HOBBIX CUTYAITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIbHOCTh, CTEIICHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiumu,
AIpO aToOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, pPaaHyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(MporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BEUIECTB U UX MPEBPAIICHUIA;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIWHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpsiBaThb cMbIca Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXpPAHEHHS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTeMbl XHMMUYECKHUX JJIEMEHTOB: pa3jiuyaTh T[OHSTHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. H.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



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

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — IS M3YyYEHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIeoBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0Ml U
7abopaTOpHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMHU 110 BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMpPaHHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MAaCcCOBOM JIOJI€W pPaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYCH U KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHUH: XWMWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CI0KHOE€ BEMIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKast CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInuecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTALITUYECKOU
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuuynyo (opmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHasg noarpynmna (A-rpynma)» U «1no0odHas
noarpynmna (b-rpymnma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HMX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHHI B
npeaenax MajblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEMUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX U CJOXHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKaHUS XHWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKUCIIOrOo Ta3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KIIACC
KoandecTBO yacoB
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 5 bu6mmoteka [IOK

' MPAaKTUYECKOU IEeSITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEeKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopona. [lonstue 6 bu6mmoteka [IOK

’ 00 okcHuaax https://m.edsoo.ru/7f41837¢c
)9 Bonopon. Ilonsarue o kucimorax g 1 bubnmnorexka HOK

' U COJAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | 1 bu6mmoteka [IOK

' OCHOBAaHMAX https://m.edsoo.ru/7f41837¢c
24 OcCHOBHBIE KJIacChl 1 ) 1 bu6mmoreka [JOK

’ HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pPeaKIuu



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

[Tepuonuueckuii 3aKOH U

11 [Tepuonuueckas cucrema 7 bubnmnoreka HOK
XHUMHYECKUX djemMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
Xumudeckas CBI3b. BuGmiorexa LOK

3.2 OxucurenyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKIIUU

bubnuoreka LIOK
Hroro mo pasery 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uugposbie
Ne i/ P Kourpoububie = IIpakTuyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yrayOieHne 3HaHU! 5 | bubnmoreka [JOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. g 1 1 bubnnorexa [HOK
) XUMHYECKUE PEAKIINU B pACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
)1 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX 4 | bubnuorexa [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
23 3J'IGL;6HT0§ VA 11") nbl. A30T, Gpocdop 1 ux 7 1 bubnmorexa LIOK
. DY ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa [TOK
' . py ) PO https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHCHHS
Hroro no pazneny 25



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

Pa3gen 3. MeTa/JIbI M HX COeTUHEHU S

. bu6mmoreka [JOK
31 Obume cBoiCTBA METAILIOR 4 hitps://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B 7| 1
3 aXKHEUIIIe MeTaJUIBI U UX COeIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Uroro no pazgeny 20
Pasznean 4. Xumus 1 OKpysKaomas cpeaa
4.1 BermiecTBa 1 MaTepHUainl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmmnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3Yy4YeHH s o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumuu. Poiap XUMHUM B )KU3HU 1 bubmmoreka [JOK
yeJjioBeka. Teja U BelecTna 01.09.2025 | https://m.edsoo.ru/ff0d210c
) IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yejioBeka. Teja u BelecTBa 04.09.2025 | https://m.edsoo.ru/ff0d210c
3 [TonsiTre 0 MeTO/IaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU 08.09.2025 | https://m.edsoo.ru/ff0d227e
[TpakTueckas pabota Ne 1 «IIpaBuna
4 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1a00paTOpHBIM 11.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
5 YucTteie BemecTBa U cMecH. CriocoOb! | bu6mmoreka [JOK
pas3aeneHus cMecen 15.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2
6 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK
! . PHMEP 18.09.2025 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
7 ATOMBI 1 MOJICKYITBI 1 bubmorera [JOK
4 22.09.2025 | https://m.edsoo.ru/ff0d2a6c
2 XUMHYECKHE DJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB 25.09.2025 | https://m.edsoo.ru/ff0d2be8
9 IIpocThle U cnoxHBIE BELECTBA 1 bubmorexa HOK
P B 29.09.2025 | https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuoreka [JOK

10 ATOMHO-MOTIEKYIAPHOE yHerie 02.10.2025 | httpsy/m.edsoo.ru/f0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
11 Xumuuaeckas opmyia. BaaeHTHOCT bubmorexa HOK
pMyIId. 06.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
12 OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 09.10.2025 | https://m.edsoo.ru/ff0d323c
13 MaccoBas 1015 XUMHAYECKOrO bubmuorexa [JOK
3JIEMEHTA B COCIMHEHUH 13.10.2025 | https://m.edsoo.ru/ff0d350c
14 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MognspHas macca 16.10.2025 | https://m.edsoo.ru/ff0d5230
15 DU3NYECKUE U XUMUYECKUE SIBICHHUS. bubmuorexa [JOK
XuMuUecKas peakuus 20.10.2025 | https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky u ycioBus NPOTEKAHUS bubnuorexa [IOK
XAMHYECKHUX PEaKui 23.10.2025 | https://m.edsoo.ru/ff0d3al6
17 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPABHEHUS 27.10.2025 | https://m.edsoo.ru/ff0d3b88
Brraucienus konmuaecTBa, MacChl
18 BEIIECTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorera [JOK
n . P 06.11.2025 | https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanus XuMHIECKUX peakinui
19 (coemuHeHus, pa3IoKCHHS bubmorexa HOK
8 P ’ 10.11.2025 | https:/m.edsoo.ru/fi0d3134
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
20 sHIMKIoNeauCT. O600IIeHe U buommorexa [IOK
" JHCT: Hvl 13.11.2025 | https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HaHUI
21 KonTtponbHas padora Nel o reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM 17.11.2025 | https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cMmech razos. CoctaB

22 Bo3ayxa. Kucinopon — sneMeHT u bubmoreia HOK
AV e 20.11.2025 | https:/m.edsoo.ru/ff0d448¢e
npoctoe BeniecTBo. O30H
du3nyecKne 1 XMMUYECKUE CBOMCTBA
23 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
P P ’ 24.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
Crioco0bI MOTy4eHHST KHCIIOPO/Ia B
24 J1a00paTOPUH M POMBIIIJIEHHOCTH bubmorexa HOK
PATOPH 1P ‘ 27.11.2025 | hitps://m.edsoo.rw/fR0d497a
[Ipumenenue kucnopoaa
TernoBoit 3¢ ekt XuMuIecKoi
’s peaKIuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPAaBHEHUU, IK30- 01.12.2025 | https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEAKIIUSIX
TormumBo (HedTh, yroiab U METaH).
26 3ar ﬂSHeI-EI/qu];OS . a, CIIOCOOBI zzro bubmorexa [JOK
P VXS, 04.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHHS
[Tpaktuyeckas padora Ne 3 o Teme
27 «[Tonyyenue u codupanue KUCIopoaa Bubmorexa ITOK
7 . P posa, 08.12.2025 | https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €r0 CBOMCTB)
)3 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoje 11.12.2025 | https://m.edsoo.ru/ff0d4dd0
79 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubmuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa 15.12.2025 | https://m.edsoo.ru/ff0d4dd0
30 [ToHsITHE O KMUCIOTAX M COMSX bubmorexa HOK
18.12.2025 | https://m.edsoo.ru/ff0d50d2
31 CriocoOsI TToTy4YeHus1 BOJOpOoaa B bubnmoreka [JOK
nabopaTopun 22.12.2025 | https://m.edsoo.ru/ff0d4dd0
32 [TpakTrueckast padota Ne 4 o Teme bubnnoreka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lonydenue u coOupanue BOAOPO/Ia, 25.12.2025 | https://m.edsoo.ru/ff0d4{42
U3YYEHHUE €ro CBOMCTB)

13 Monsipabiii 00bEM ra3oB. 3aKoH bubnmoreka [JOK
ABoranpo 29.12.2025 | https://m.edsoo.ru/ff0d542¢
Brruncnenus o6b€Ma, KOIMuecTBa

34 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmorexa HOK

. Y 12.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o

35 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [JOK
P . peardt . 15.01.2026 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

36 DduU3NYECKUe U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BO/JIbI 19.01.2026 | https://m.edsoo.ru/ff0d587a

37 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKaTOpax 22.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie

38 u HeHaCI)IIII)ICHHBII;) aCTBOPBLI bubmmorexa LHOK

P pEL 26.01.2026 | https://m.edsoo.ru/ff0d5b40
MaccoBasi 1011 BEIIECTBa B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme

39 «IpurorosiieHHE PaCTBOPOB C bubnnorexka [JOK
onpenecnEéHHON MacCOBOM 10en 29.01.2026 | https://m.edsoo.ru/ff0d5Seba
pPacTBOPEHHOTO BEIIECTBA

40 Konrtpomnsnas pabora Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boga» 02.02.2026 | https://m.edsoo.ru/ff0d6342

A1 Oxkcupsl: cocTaB, KIacCupUKaIIUS, bubnmnoreka [JOK
HOMEHKJIaTypa 05.02.2026 | https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA

42 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [IOK

’ P 09.02.2026 | https://m.edsoo.ru/ff0d664e

OKCHJO0B
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43 OcHoBaHus: cOCTaB, Kinaccupuxarms, bubnmoreka [JOK
HOMEHKJIaTypa 12.02.2026 | https://m.edsoo.ru/ff0d67ca
44 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU 16.02.2026 | https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocraB, kiiaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ff0dfee2
46 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubnunoreka [HOK
KUCJIOT 26.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA,
47 cnocoélf HI;JI )eHI/Iﬂ XI/IMI/I‘IZSKI/IG bubmorexa HOK
. 7 ’ 02.03.2026 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue
43 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 05.03.2026 | https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
49 I'enernueckas CBA3b MEXKIY KJIacCaMu bubnuotexa [JOK
HEOPraHUYECKUX COECIUHEHUN 12.03.2026 | https://m.edsoo.ru/00ad9a50
50 O06o01eHre U cucTeMaTu3aIus bubnuorexa [JOK
3HAaHUU 16.03.2026 | https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o teme
51 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
“n P 19.03.2026 | https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
52 XUMUYECKUX AiieMeHTOB. [loHsaTue o bubmmorexa [TOK
' 23.03.2026 | https://m.edsoo.ru/00ad9ffa
TpYIIax CXOJHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
53 [Tepuoanueckast cucteMa XUMHYECKUX bubmorexa HOK
proA 26.03.2026 | https://m.edsoo.ru/00ada52c

anemenToB 1. Y. MenaeneeBa
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bubmuoreka [JOK

>4 HepHopet, rpymiIb, NOATPYIITbI 27.03.2026 | https://m.edsoo.ru/00ada52¢
55 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
snaep. N3oTomsl 06.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
56 aToMOB 3JieMeHTOB [leproanueckoit Bubmorexa ITOK
09.04.2026 | https://m.edsoo.ru/00ada6be
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XUMHIECKOTO
57 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. W. 13.04.2026 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
58 JUISl pa3BUTHS HAYKH U NIPAKTUKU. []. bubnnorexa [HOK
N. MenpneneeB — yu€Hbli, IeAaror u 16.04.2026 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBuslit ypok. O60011IeHNE U
59 CI/ICTEM&TI/BZII_:I)I/I}I 3HaHI/II;IH / bubmmorera [TOK
N 20.04.2026 | https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepouHas paboTa
Konrtponsnas padora Ne4 o teme
60 «Ctpoenue aroma. XUMHUYECKas bubnuoreka [IOK
cBs3b» / Beepoccuiickas mpoBepouHast 23.04.2026 | https://m.edsoo.ru/00adb486
paborta
61 DIEeKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [JOK
XUMHYECKHUX JIEMEHTOB 27.04.2026 | https://m.edsoo.ru/00adaab8
62 HNonnast xuMuaeckas CBs3b bubmorexa HOK
30.04.2026 | https://m.edsoo.ru/00adac34
63 KoBanieHTHast mossipHast XMUMHYECKast bubnmoreka [JOK
CBA3b 04.05.2026 | https://m.edsoo.ru/00adaab8
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64 KoBasieHTHast HENoOsIpHAs XMMUYECKast | bubnmoreka [JOK
CBA3b 07.05.2026 | https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
65 Creneis okHCICHHA ! 11.05.2026 | https://m.edsoo.ru/00adae28
66 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC | bubmuorexa [JOK
peakuuu 14.05.2026 | https://m.edsoo.ru/00adb076
67 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 bubmorera [JOK
18.05.2026 | https://m.eds00.ru/00adb076
PesepBusiit ypok. O60011eHNE U
63 CUCTEMaTH3alMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
«CTtpoenne aroma. XuMU4IeCKast 21.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3bY
69 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3aLMs 3HAHUH 25.05.2026 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 69

[NPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoxka Koutpoasnbie | IlpakTuyeckue
n/n Bcero H3yUYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Iepnonrueckuit 3aK0H.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. 01.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1
.. 05.09.2025 | https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEUIECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2

4 Busl xuMuueckoil CBA3U U TUIIbI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6d
KonTtponbHnas padora Nel no Teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 bubmmorexa [TOK

P T 15.09.2025 | https://m.edsoo.ru/00adbac6
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca

6 Knaccudukamnms xumuaeckux i bubnuotexa [JOK
pEAKLHI MO pa3IMYHBIM MIPU3HAKAM 19.09.2025 | https://m.edsoo.ru/00adbeb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LIOK
P ] 22.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
[Tonsatue o xumMu4eckom

8 aBHOBecud. DakTOpLI, BIUIIOIINAE 1 bubmmorera [TOK
P ' PoL 26.09.2025 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUYECKOH pCaknu U
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ITOJIOKECHHUEC XUMHUYECKOI'O
paBHOBECUA

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC

bubmuoreka [JOK

9
peakuuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble Bubmorexa ITOK
A HHATIH: 03.10.2025 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrie ypaBHEHUS peakIuil Bubmorexa ITOK
P peartt 06.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMU B CBETE MPEACTABICHHI bubnnoreka [JOK
00 2JIEKTPOIUTUYECKON 10.10.2025 | https://m.edsoo.ru/00add5d8
UCCOLIMAINU
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBeTE IIPEACTaBICHUI 00 bubmaorexa LIOK
ped " 13.10.2025 | https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 ITonsaTue o ruaponanse coiei bubmmorera [TOK
AP 17.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTu3alus bubmmoreka [JOK
3HAHUU 20.10.2025 | https://m.edsoo.ru/00addd12
IIpaxkTtrueckast padora Ne 1.
16 «lfemeHHe 3I<cnlz: HUMEHTAIbLHBIX bubmorexa LHOK
P 24.10.2025 | https://m.edsoo.ru/00addbfa
3a1auy
KonTtponbhast padora Ne2 o reme
17 «IIIEKTPOIUTUYECKAS JUCCOIHAIIHS Eubmorexa IIOK
p A HHATHA. 07.11.2025 | https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO0mras XxapakTepucTHUKa rajJoreHOB. bubnmnoreka [JOK
XUMHYECKUE CBOMCTBA HA PUMEPE 10.11.2025 | https://m.edsoo.ru/00addfe2
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XJopa

XnopoBogopoa. CossiHast KUCIIOTa,

19 XUMHUYECKHE CBOWCTBA, IOJy4YEHUE bubamorexa LOK
’ i ’ 14.11.2025 | https://m.edsoo.ru/00ade104
pUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «llomyueHne ConIHOM KHCIOThI bubmorera [TOK
7 . . ’ 17.11.2025 | https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONCTBY»
Brruncnenus no ypaBHEeHUSIM
21 XAMHYECKHUX PEAKIUi, €CIIU OAUH U3 bubmmorexa [JOK
pealdttil, A 21.11.2025 | https://m.edsoo.ru/00ade4ss
peareHToB J1aH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl 24.11.2025 | https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
7 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA 28.11.2025 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpOEHHUE, bubnuoteka [JOK
dbuznyeckue 1 XUMHUYECKHe CBONCTBA 01.12.2025 | https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 @HBHE;CKﬂgllXH;;HCCKHe bu6mmorexa LIOK
N 05.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKALUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c0o0a
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHUMHUYECKOE 3arps3HEHNE 08.12.2025 | https://m.edsoo.ru/00adec8a
OKpYKaroIleu cpeibl COETUHEHUSIMU
cepol
27 Brrancnenne MmaccoBoit gonu bu6mmorexa [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

BBIXO/1a MTPOJIYKTA PEaKIuu 12.12.2025 | https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
)3 VA-rpynmsl. A30T, bubmmoreka [JOK
pacupocTpaHeHue B IIPUPOLE, 15.12.2025 | https://m.edsoo.ru/00adeea6d
(bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA
AmMMuak, ero pu3ndeckue u
29 XUMHUYECKHUE CBOMCTBA, MOJyUYCHHUE U bubmorexa LOK
’ i 19.12.2025 | https://m.edsoo.ru/00adf004
MPUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «ITomyuenne aMmMuaka, U3y4eHHUE €ro bubmorexa [TOK
. I > 13YH 22.12.2025 | https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KUCI0Ta, ¢€ (QU3NIeCKue U bubnuorexa [JOK
XMMHYSCKHE CBOMCTBA 26.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATbHBIX
32 00peHunii. XUMHYECKOe bubmorexa HOK
yAODP ) . 29.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolel cpebl
COCTMHCHUSIMH a30Ta
®ocdhop. Oxcun dhochopa (V) u
33 (pocg)o pHa;I ann((l))Ta (b(I)IESI/I(‘IeiKI/Ie u bubmmorexa [TOK
P L 12.01.2026 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B
34 KaueCTBE MUHEPATLHBIX YA0OPEHUH. bubnunorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 16.01.2026 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacipocTpaHeHHE B
35 pu 1; 2e1 imnlzlec;;le u bubmorera [JOK
PUpOAE, 19.01.2026 | https://m.edsoo.ru/00adfd9c

XMMHYECKHE CBOMCTBA
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Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DkoJnoruyeckue npooIemsl, 23.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHuaoM yriaeposa (IV)
37 VYronpHas KUCIOTa U €€ Cou bubmorexa HOK
26.01.2026 | https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o reme
38 "TTosrydeHune yrieKuciioro rasa. bubnuoreka [IOK
KauectBennas peakuust Ha 30.01.2026 | https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[TepBoHavaibHBIC TOHATHUSA 00
39 OpraHWYECKUX BEIECTBAX KAK O bubmorexa LHOK
P 02.02.2026 | https://m.edsoo.ru/00ac054e
COEIMHEHUSIX YTIepoaa
40 KpemHuii u ero coequHeHus bubmorexa LHOK
P A 06.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
41 Perenne skcniepuMEeHTAIBHBIX 33124 bubnnoreka [JOK
1o TeMe «BakHenIre HeMeTaulbl U 09.02.2026 | https://m.edsoo.ru/00ae0bf2
UX COCIUHEHUS
Konrtponsnas padora Ne3 o teme
42 «BaxkHenmme HeMeTaulbl U UX bubmorexa HOK
13.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO61as xapakTepuCcTHKa
XUMHUYECKHUX DJIEMEHTOB —
bu6mmorexa [IOK
MeTaJJI0B. MeTaimnueckas CBsi3b U
43 bu6mmorexa [IOK
METAJNINYECKask KpUCTATMYEeCKast 16.02.2026

pemérka. PuU3n4ecKre CBOMCTBA
METAJIJIOB

https://m.edsoo.ru/00ae103e
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XUMHWYECKHUE CBOMCTBA METAIJIOB.

44 DNEKTPOXUMHUIECCKUI PsI bubmorexa HOK
P . P 20.02.2026 | https://m.edsoo.ru/00aec1156
HaIpsHKEHUH METaJNIOB
OO0mme crnocoObI MOTYYEHUS
MetaioB. CruiaBbl. Beruucienus mo
45 ABHCHMSIM XUMHYECKUX PEAKIIUMN bubmorera [TOK
P DAL, 25.02.2026 | https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
npuMecHu
46 TlonsaTHE 0 KOPPO3UU METAIIIIOB bubmorera [JOK
PP 27.02.2026 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47
[lenouribre MeTaIb 02.03.2026 | https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJus 06.03.2026 | https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMM U MarHui 13.03.2026 | https://m.edsoo.ru/00acl5e8
50 Baxnelime coeIMHEHUS KaTbIIHS bubmorera [JOK
A t 16.03.2026 | https://m.edsoo.ru/00ael5e8
51 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUU 20.03.2026 | https://m.edsoo.ru/00ael5e8
57 JKEcTkoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHUS 23.03.2026 | https://m.edsoo.ru/00ac1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECTKOCTh BOJBI 1 METOABI &€ bubmorexa LIOK
" 27.03.2026 | https://m.edsoo.ru/00aelae8
YCTpaHEHUS
54 ASTIOMIHI bubnmoreka [JOK
06.04.2026 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCU/IA U bubnuotexa [JOK
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https://m.edsoo.ru/00ae1c64

TUJIPOKCHUIA 10.04.2026 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keieso 13.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COTTU bubmuoreka [JOK
xenesa (II) u sxenesa (11I) 17.04.2026 | https://m.edsoo.ru/00ae35e6
58 OobIIeHHe 1 CHCTEMATH3ALHS https://m.edsoo.ru/00ae35¢e6
3HAHUU 20.04.2026
[TpakTuueckast paborta Ne 7.
59 Pentenune skcriepuMeHTaIbHBIX 3a]1a4 bubnunoreka [JOK
1o TeMe «BaxxHenume MeTauibl U UX 24.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus 27.04.2026 | https://m.edsoo.ru/00ael750
MacCOBOM JOJIH BBIX0JIa POAYKTA
peaxiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs bubmmoreka [IOK
3HAHUU 04.05.2026 | https://m.edsoo.ru/00ael1750
Konrtponsnas padora Ne4 o treme
62 «BaxHenmme MeTalibl U UX bubmmorexa [TOK
08.05.2026 | https://m.edsoo.ru/00ael750
COETMHEHUS»
63 BemectBa u matepuansl B bu6mmoreka [JOK
MMOBCEIHEBHOMW KU3HU YEJIOBEKA 11.05.2026 | https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmuorexa [IOK
OKPY’KaroIlle cpebl 13.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn bubnuorexa [IOK
9KOJIOTHYECKUX MpoodIemM 15.05.2026 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHbIil ypok. O0001ICHNE 1

bubmuorexa [JOK

66 cUCTEeMAaTH3aIusA 3HaHUI I 18.05.2026 | https://m.edsoo.ru/00aec0d0a
67 PesepBHblit ypok. O600111€HNE U | bubmmoreka [JOK
CUCTEeMAaTH3aIuA 3HaHUI 22.05.2026 | https://m.edsoo.ru/00adb33¢c
68 PesepBHbIil ypok. O60011IeHIE 1 | bubnunoreka [HOK
CUCTEeMAaTH3aIusA 3HaHUI 25.05.2026 | https://m.edsoo.ru/00ad9cb2
69 PesepBHbIil ypok. O0001ICHHE U | bubnnoreka [HOK
CUCTEeMAaTH3aIMsA 3HaHUI 26.05.2026 | https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

69
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUC ITOHATHUS)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX [MOHSATUH: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMpPOCTOE BEUIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas JOJIsI XUMHUYECKOIO
DJIEMEHTA B COCAMHEHUH, MOJSIPHBIA OO0BEM, XMMHUYECKas peakius,
KIacCUpUKallMsig  peaklHil: peakuuud  COEAMHEHHUS,  peaklHuu
pa3IOKEHUs, PEAaKIHMW 3aMELICHHs, peakuuun oOMeHa, O3K30- |
HHJIOTEPMHUUYECKHE DPEaKLUHU, TEIIOBOM 3((EeKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIlecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHU H

MPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JII COCTaBi€HUS (opMYyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJIIAPHOI'O YYCHUSA, 3aKOHaA

ABorajipo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (110 YHUCIy U COCTaBY

YUYacCTBYIOUIMX B PEAKIIUH BELIECTB, 10 TEIJIOBOMY 3(PQeKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDPHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUUCIIATH MACCOBYIO JIOJIFO XMMHYECKOTO JJIeMEHTa mo ¢opMmyne

COEIMHEHMS,

1.9

BBIYHUCJIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOJCHUE,
U3MEpeHHe,  MOJEIMPOBAaHUE,  HOKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeIBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OonpeaAcIATh NPHUHAMJIC)KHOCTh BCIICCTB K OHpe,I[eJ'IéHHOMy KJIaccy

COeIMHEHUH 1Mo Gopmyiam

23

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEIIIECTB PA3MYHBIX KJIACCOB, MOJTBEPXkAasi ONHUCAHHUE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHMHYCCKHUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CleloBaThb IpaBWIaM IIOJb30BaHUS XHWMHUYECKOW TIOCYlIOHM U
71a00paTOpHBIM 000pY/IOBaHHEM, a TaK)Ke MpaBUiIaM OOpalIeHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHOM MAacCOBOM JIOJIE€HM PacTBOPEHHOIO
BEIIECTBa, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
paclo3HABaHUIO PACcTBOPOB IIEJOYEH M KUCJIOT C IOMOILBIO

MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)

2.7

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYIECKOMN peaknuuu

I[To Tteme: «llepmogmyeckuit 3akoH u Ilepumogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)

3.1

PaCKpeIBaTh CMBICII OCHOBHBLIX XHUMHWYCCKHUX MMOHSTHH: AApO aTroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paaunyc atroma,

XUMHYCCKas CBA3b, IOJISIpHAad W HEIOJISAPHAad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJIICHUA

3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI
OMHKCHIBATh U XapaKTepu3oBaTh TaOimuHyto Gopmy llepuonndeckoii
CHUCTEMbl XMMHUYECKUX DJJIEMEHTOB: pa3JIM¥yaTh IOHATHUS «IJIaBHAs
33
noarpynna (Arpynma)» u «aobouyHas mnoarpynmna (brpymma)y,
«Malble» U «OO0JbIINE» MEPUOIBI
packpsiBaTh cMmbica [lepuonnueckoro 3akona .M. Menneneesa:
Y JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XMMHUYECKUX DJJIIEMEHTOB OT UX MNoJIokeHus B llepuogmueckoit
cucreme
COOTHOCUTh  O0O3HAueHUs, KOTOphIE HMEITCS B  Talnwuie
«Ileppuoguueckass  cucremMa  XUMHYecKux  anemeHtoB  J.M.
3.5 MeneneeBa» ¢ 4YHMCIOBBIMU XapaKTEpUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsii sjpa, oOliee Yucio
AIIEKTPOHOB U paclpeieNIeHUe UX 10 AIEKTPOHHBIM CIIOSIM)
16 ONpEAeNsATh  CTENEHb  OKHUCJIEHUS  JJIEMEHTOB B  OMHApHBIX
' COEIMHEHUSX
37 ONpeAeNsaTh BUJ XUMHUYECKON CBsI3UM (KOBaJEHTHAasT W HOHHAas) B
' HEOPraHUYECKUX COEAMHEHUIX
9 KIIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

1.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, JSJICKTPOJIHUTHYCCKAAd AUCCOIHALNA,
PE€aKiuk MOHHOT'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOEC PABHOBECHC,
06paTI/IMBIe n HCO6paTI/IMBIC pcaKkuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
aM(l)OTepHOCTI), XHUMHUYCCKas CBA3b (KOBaHeHTHaH, MOHHAas,

MeTaJ’IJ’II/I‘-IeCKaH), KpUCTaJNIMYCCKasA peméTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKON pEaKIuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioued M cojeil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

1.4

PaCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ITHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

Ilo Ttemam: «Hemeramnel M ux COCAUHCHUA» H «MeTtaniael U HX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U criennpUuIecKue XUMHIECKre
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEHIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUN COOTBETCTBYIOLINX

XAMHYECKHUX pEaKui

2.2

COCTaBJIATbL YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIMIUX CYHICCTBOBAHHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOJXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

CIEOBaTh MpaBWUJaM IMOJb30BAHUS XUMHUYECKOW MOCYI0H U
71ab0paTOpHEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUUYECKUX OMBITOB IO MOJIYYSHHIO U COOMPAHMIO

ra3000pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM MYyTEM XJIOPUA-,
Opomuza, wuoauia, Kapbonar, ¢ocdar, cuauKaT, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPIraHNYCCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpy>Karomas cpeia

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonsTuil: [IJK

BCIICCTBA; KOPPO3Ud METAJIJIOB

3.2

IMPUMCHATE OCHOBHEBIC OII€panunu MBICITUTEIbHON JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, O00O0OIIeHNe, CHCTeMAaTHU3AINIO,
BBISIBIICHHE MPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3YyYEHUS
CBOﬁCTB BCIICCTB MU XHMHUYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHLIe
METOABI IO3HAHHSA — HAOJIIOJAEHHE, H3MEPEHHE, MOJEIMPOBAHNUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€lIOBeKa. XHMHUS B CHCTEME HaykK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTodax MO3HAHUS B XMMHUH. YUHCTBIE BEIIECTBA U CMECH. CriocoObl

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue d1eMeHThbl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIO0KHBIC BCIICCTBA. ATOMHO—MOJ’ICKYJ'IHpHOG yYueHuUue

1.4

Xumnueckas popmyia. BaleHTHOCT aTOMOB XMMHYECKHUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHasg — Macca.
OTtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBasi 40/l XUMHUYECKOTO 3JIEMEHTA

B COCIMHCHHNU

1.5

KomnuectBo BemectBa. Mosb. MoisipHas macca. B3anMMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyeckne U XUMHYCCKHE SBICHHSA. XHMHYSCKAs pCakuug u e€ IMPpU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHUA. KJIaCCI/I(l)I/IKaLII/IH

XUMHUYECKUX Peakiuii (COeTUHEHMS, pa3JIOKEHHS, 3aMeleHUs, 0OOMEHA)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0M, C MpaBUIaMU
pabotel B JabopaTopur W TpuéMaMu OO0pallleHus C J1abOpaTOPHBIM
o0OpyJOBaHUEM, H3y4y€HHE U OIUCaHue (QHU3UUYECKUX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BeUIecTB, HaOmoneHue Qu3myecknx (TUIaBIEHUE BOCKA,
TasHUE JIbJ1a, paCTHUpPaHHUE caxapa B CTYIKE, KUIIEHUE W KOHJAEHCAIUs BOJAbI) U
XUMHUYECKUX  (TOpeHHE  CBEYd, MpOKAJMBaHWE MEJHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHCJIOTOW) sBJICHUH, HAONIOJEHHWE M ONHCAHUE
NMPHU3HAKOB  MPOTEKaHHWsS XHUMHYECKHX peaknuid (pasjoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPUJIOM Oapusi, pasjokKeHue
ruapokcuaa meau(ll) nmpu HarpeBanuu, B3auMOJEICTBHE Kele3a ¢ PacCTBOPOM

comu Meau(1l), mzyuenue crocob6oB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,




¢ubTpOBaHMe, BBHIAPUBAHUE, AUCTHIULILMA, Xpomarorpadus), mpoBeaeHue
OYMCTKH [TOBAPEHHOH cOJIN, HAOJIIO/ICHUE U ONTUCAHUE PE3yJIbTaTOB IPOBEICHUS
OIBITA, WJUIFOCTPUPYIOLIErO0 3aKOH COXPAaHEHMs MAacChl, CO3JaHHE MOJEJeH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTCIIN HCOPraHMYECKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — sineMeHT M mpocToe
BemlecTBo. HaxoxneHue kuciopona B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiicTBa (peaknuu ropenus). Oxcuzapl. Ilpumenenue kuciopona. CrocoOsl
MOJIy4eHUsl KHUCIOpoJa B J1a00OpaTopud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIoposa B mpupoze. O30H — aIoTponHas MoU(UKALUS KHCIOPOoIa

2.2

TernnoBoii 3P pexT XUMHUUECKON peakuu, TePMOXUMUYECKUE YPABHEHUS, IK30-
Y SHJIOTEPMHUUECKHE PEaKIUU. TOTUIMBO: Yyrojib U METaH. 3arps3HeHUE BO3IyXa,

YCUIICHHUEC ITAPHUKOBOI'O Bq)(l)eKTa, pa3spymieHue O30HOBOI'O CJI0A

23

Bonopon — aneMmeHT U mpocToe BemiecTBo. HaxoxaeHue Bomopojia B MPUPOJIE,
(¢u3nYecKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucnorte! u conu

24

Mousipablii 00BEM Tra30oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSAM

2.5

@dusnyeckue cBoiictBa Boabl. Boma kak  pactBoputenb.  PacTBOpBL
HaCI)IHIGHHBIG N HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTL BEIICCTB B BOJC.
MaccoBasg nons BemecTsa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Pons pacTBOpoB B IpupoAe M B KHU3HM 4enoBeka. Kpyrosopor
BOABI B TpuUpoJe. 3arps3HEHHE MpHUPOAHBIX BojA. OxpaHa M OYMCTKA

MMPUPOAHBIX BOJ

2.6

Knaccudukanuss neopranmdeckux coeaunenuid. Oxcunpbl. Kiaccudukarus
OKCHJIOB: cojeoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcugoB. dusmueckne U XUMHUYECKHE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIO0B

2.7

OcHoBanus. Knaccupukanust ocHoBaHUM: IIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBanuil. du3nyeckue U XUMHUYECKUE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. dusznueckue u
XHMHUYECKHE CBOMCTBa KuUCIOT. Pang axktuBHocTH MeTaiuioB H.H. Bekerosa.

[Tonyyenue kucmor

2.9

Comu. Homenknarypa coseil. @U3NYECKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

2.11

XUMHUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEACICHUE  COAECpKaHUs
KHUCJIOpOAa B BO3/yXe, IOJlydeHHe, cOOMpaHMe, paclo3HAaBaHUE U M3Yy4YECHUE
CBOWCTB KHCJIOpO/a, HAOII0IeHNE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBHSI BOBHUKHOBEHUS M IIPEKpallleHUs] TopeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3laMu OKCHJOB W OIMCAaHME WX CBOWCTB, MOJy4eHHe, colOupaHue,
pacrio3HaBaHME U M3y4EHHME CBOWCTB BOJOpOJa (IOpeHHue), B3auMoJeicTBHE
Bojopoaa ¢ okcugom meau(ll) (Bo3aMOKHO MCTOIB30BaHUE BHACOMATEPUATIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBAHUE
0CcOOEHHOCTEH pacTBOpEHHUS BELIECTB C Pa3IUYHOM PaCTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOM JOJEH pacTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBHE BOJbI C MeTalaMd (HaTpUeM U KajlbIHEM)
(BO3MOXXHO HCIIOJI30BAaHME BMJICOMATEpUANIOB), OINPE/IEICHUE pPACTBOPOB
KHCIIOT M IIeJ0Yed C IMOMOIIbIO HMHAMKATOPOB, HCCIEN0OBaHHE 00pa3LoB
HEOPraHMYeCKUX BELIECTB pPA3JIMYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM WHJUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, H3ydyeHue
B3auMozeiicTBus okcuga meau(ll) ¢ pacTBopomM cepHOMl KHUCIOTBI, KHCIOT €
METaJUIAMM, PEaKUUI HEUTpAIU3alnH, ITI0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOIO0 METaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ay 1o TeMe «BakHellne Kiacchl HEOPraHUYECKUX

COEeIUHEHUN)

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHne aToMoB. XUMHU4ecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMU XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
Ipynmnax CXOJIHBIX AJIEMEHTOB (IEIOYHBbIE U MIEIOYHO3EMETbHbIE METaJlbl,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdOoTepHBIC

OKCHUABI U TUAPOKCHUIBI

3.2

[Iepnonnueckuit 3akoH. [lepnoanueckas cuctemMa XuMU4YeCKux ieMeHToB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
[Tepuonnueckoit cucrtembl xuMHueckux osnemeHtoB J[[.M. Menneneesa.
Ilepuonsl u rpynmsl. PU3MYECKUH CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymtIibl 3JICMEHTA

3.3

CTpOeHI/IC aroMoB. CoCTaB aTOMHBIX AACP. H3oToI5I. 3HeKTp0HBI. CTpOCHI/IC

SJICKTPOHHBIX 000/I04EK aTOMOB MEPBBIX 20 XHMHYECKHX DJJIEMEHTOB




Ilepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nonoxkeHuto B [lepuoanueckoit cucteme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpYyIIaM M NEpUOAaM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoi CUCTEMBI XMMHUUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — y4€HbIA U

Ir'paXaaHUH

3.5

Xumunueckass cBsizb. KoBasieHTHass (MOJisipHAsT U HEMOJISIpHAs)  CBSI3b.

9J'IeKTp00TpI/II_[aTCJ'IBHOCTB XAMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenp okuciacHusa. OKHCIMTEIHHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIINTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIACC

Kox

XUMUYECKUH 9KCIICPUMCHT:. HN3YYCHUC 06p213]_IOB BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMOJICHCTBHC rHapoKCruaa HOUHKAa C pacTBOpPaMH KHCIIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIFOCTPUPYIOIMIUX HNPUMEPbI OKUCIUTCIIBHO-

BOCCTAaHOBUTEJbHBIX peakUuil (TrOpeHue, peakliuy pas3IoKeHUsl, COETUHEHUS)

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

1.1

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMU4ecKux 3yemMeHToB /. 1.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEpPBBIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUHU C IOJOKEHUEM 3JIeMeHTOB B Ilepronnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BemiecTBa: BUAbl XHUMHYECKOW CBsI3U. THIBI KPUCTAJUTMUECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMUYeckoii cBsizu. Kimaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX
BeIeCTB (MEXIyHApOJAHAS M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIUMXCA K Pa3jJMyHbIM KJacCaM HEOPraHWYECKUX COECIUHEHHUI,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKHX PeaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B pEaklUU BEUIECTB, MO TeIioBoMy 3¢ dexTy, 1o

W3MEHEHMIO CTEIIEHEeM OKHCISCHHS XHMHUYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1o y4acCTHro KaTaJII/IBaTOpa). DK30- n OHAOTCPMHUYCCKUC pcaknuuu,

TepMOXUMHUYECKHE ypaBHEeHUA. [IoHSITHE O CKOPOCTH XUMUUYECKOM peakinuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U F'eTepPOreHHbIX peakuusax. [[oHITHe 0 XUMHUYECKOM PaBHOBECHHU.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUd M TOJOKEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMHA C HCHOJIb30BAHHEM METOJa

AIIEKTPOHHOTO OaslaHca

1.6

Teopust 3IEKTPOIUTUUYECKON TUCCOLMALMU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
KaTtnonsl, annoHbl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumudeckoi cBsa3u. Ctenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEAKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE HMOHHBbIE YypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHHUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

Jucconuanuu. KauecTBeHHEBIE PCaKlyu Ha HOHLI. ITonstue o TUaApPOJIU3C coJieit

1.7

XHMMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISAMU KPHCTaUIMYCCKUX
pPEemETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HeMeTaluioB (rpadura u
ajiMasa), CJIOKHBIX BEIICCTB (XJIOpUIa HATPHs),; UCCIICJOBAHHE 3aBHCHMOCTH
CKOPOCTHM XHMHYECKOM peakUuu OT BO3ACHCTBUS pa3IUYHbIX (PAKTOPOB;
WCCIIEIOBAaHUE  DIEKTPONPOBOJHOCTA  pPACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIIMU  KHCIIOT, WIeIoYeld H  coieid  (BO3MOXHO  HCIIOJIh30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMbBITOB, WUTFOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAHUs PEeaKIMii HOHHOTO oOMeHa (0Opa3oBaHME OCaKa, BBIJICJICHUE Ta3a,
o0pa3oBaHHe BOJIbI); OMBITOB, WIUTFOCTPUPYIOUIUX IMPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakUuil (TOpeHHe, PEeaKkIH pa3jIoKEHUs, COCIUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEaKIIHii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u uX coeauHeHUS

2.1

OOmiast  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJON€HOB. XHUMHUYECKHE CBOMCTBA Ha NpUMEpEe XJopa
(B3auMoJIelicTBME C MeTaJlJlaMH, HEMeTallaMH, IIejo4yaMu). XJIOPOBOJOPO.

ConsHas KHCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHHUC, IPUMCHCHHC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJOBeKa. BaxkHenme XJIIOpUIbpl U UX

HaxXO0JXKJICHWE B TIPUPOJIC

2.2

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OcCoOCHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (pU3NIecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAAa M Cepbl. AJUIOTPONHBbIE MOAUDUKAIIIH
KHCIIOpoJia U cepbl. XUMHUYECKUE cBoiicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
busznyeckue U XxuMudeckue cBoiicTBa. OKCHIBI cephl Kak IPEICTaBUTENN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MYECKHEe W XMMHYECKUE CBOMCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). XUMHIESCKUE
peaKIuu, JeKalue B OCHOBE NMPOMBIIIJICHHOTO Croco0a IMOJyYeHHs CepHON
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KaUeCTBEHHAas peaklus Ha
cynb(ar-uoH. Haxoxkmenue cepel U €€ COCNMHECHUU B TPUPOJE. XUMUUYCCKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHHUSIMH cepbl (KHCIOTHBIE JOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIECHHUS

23

OO6mass xapakTepucTuka 3JeMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIC CTETICHU OKUCIICHUS. A30T, paclipOCTPaHEHUE B IPUPOJIE,
dbusnueckue U XUMHUECKUe cBoiicTBa. KpyroBopor a3zora B mpupoje. AMMHUaK,
ero ¢u3MYeCKue W XMMHUYECKHE CBOMCTBA, MojyueHue u npumeHenue. Conu
aMMOHUs, UX (U3NYECKHWE H XUMHUYECKHE CBOWCTBA, IPUMCHCHHE.
KauectBenHnast peakiusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ TOJyYeHHE,
dbusznueckue W XUMHUYECKHE CBOIcTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcmnoap30BaHHe HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX yI0OpeHHi. XUMUYECKOe 3arps3HEHHE OKPYXKarollei
Cpenbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JTOXKIH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

24

®ocdop, amtorponHsie Mogudukanuu docdopa, puzNIecKue U XUMHUUECKUE
cBorictBa. Oxcupn ¢ochopa(V) u dochopHas kuciaora, Qusnyeckue u
XMMHUYECKHe CBOMcCTBa, mosyueHue. Vcnosnb3zoBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTETNICHW OKHUCJICHUS.  YTIEpOoJ, aJUIOTPOITHBIC
Moau(dUKaIMK, PAacpOCTpaHEHHE B MPUPOJE, (U3HUECKHEe U XUMHYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B mpuponae. Okcunbl yriepona,
ux (Qu3MYecKre U XMMHUYECKHE CBOMCTBA, NEHCTBHME Ha >KUBHIE OPraHU3MBI,

MOJIYYCHHUE U IIPUMCHCHHUC. OKOJIOTUYECKHE Hp06ner,1, CBsA3aHHBIE C OKCHUJIOM




yraepona(lV); rumore3a Tm00anbHOrO TMOTETUICHUS KIUMaTa; MapHUKOBBIMA
addexr. YrompHas kuciaora U €€ conm, UX (HUINYECKUEC U XUMHUUYECKHE
CBOICTBa, TONyYeHHEe W mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAaT-
uoHbl. Vcrnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHavanbHBIC MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COCTUHEHUSX
yriepoga (MeTaH, 9TaH, AITHJICH, AalleTWICH, STaHOJ, TJIHMIEPHH, YKCYCHas
kucnora). Ux coctaB m xumuyeckoe crtpoeHue. [loHsTHE 0 OHOIOTrHYECKH
BR)XHBIX BEIECTBAX: XHpaX, OelKax, YrieBoJaX — WM HX pPOJIH B IKHU3HH
qyenoBeka. MarepuaabHOe €IUHCTBO OPTaHWYECKUX ¢ HEOPTaHWYECKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usndeckue # XUMHYECKHE CBOWCTBA, MOJIYYCHHE U
npumenenue. CoenuHeHus: KpemMHHus B mpupoze. OOmue mpenctaBieHus 00
okcune kpemuusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaxkHel e cTpouTeabHble MaTepHUAaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, >xene300eroH. IIpobrembr Ge3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XVUMHUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE O0pa3l0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpU-
HMOHbl M HAOJIOJCHHE NPU3HAKOB HUX IPOTEKaHMsI; OMBITHI, OTpa’kKarollue
¢u3nyecKkne U XMMHUYECKHE CBOICTBA raJIOTEHOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C o0Opa3lamMH XJIOpPHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O00pa3laMud cepbl M €€ COCIUHECHHSIMU
(BO3MOKHO MCIIONIb30BaHME BHJEOMaTepHaloB); HaOIIOAEHUE Tpolecca
oOyrauBaHuUs caxapa MoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTHI;
U3y4eHHe XMMHYECKHUX CBOMCTB pa30aBlIeHHON CEpHOI KMCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakIuu Ha cyab(ar-uoH u HaOMoJeHuEe NpuU3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PU3UUYECKUMU CBOMCTBaMH a30Ta, (hocdopa u ux
COeIMHEHUN (BO3MOYKHO HCIIOJIb30BaHME BHJIEOMATEpPHANIOB), OOpasamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MOTydYeHue, coOOMpaHue, paclo3HaBaHUe U
MU3y4eHUE CBOMCTB aMMMAaKa; IPOBEJICHUE KAadye€CTBEHHBIX pPEaKIWi HAa HOH
aMMOHUS U (ocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKaHHUA,
B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KUCIIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); H3Y4YE€HUE MOJENeH KpUCTATUTMYECKHX

pemérok anmasa, rpadura, (QyuiepeHa; O3HAKOMJICHHE C  IPOIECCOM




a7icopOIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHUE, COOMpaHME, PACHO3HABAHME WU M3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJACHHWE KAaueCTBEHHBIX pEaKIHMii Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IIPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPONYKLIMEH CHIMKATHOM IPOMBILIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BakHele HeMeTaluIbl U UX COCAUHECHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxxkeHus B Ilepuoanueckoir cucreme XuMuUueckux osnementoB J[.U.
MennieneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
MeTaJuIMuecKas KpUCTaUIMYecKass pemérka. DJIESKTPOXUMHYECKUU s

HaIPSKEHUN METaJIOB

3.2

OuznyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. O0Iue crnocoObl MONIydYeHUs
MeTasuioB. [loHsITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[llenouynsle MeTasuibl: nosoxeHue B llepmonnyeckoil cucTeMe XMMHYECKUX
anemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJIE.
®uznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUIbI U
THJIPOKCUIBl HAaTpust M Kanus. [IpuMeHeHHe MIeNOoYHBIX METalJIOB U UX

COeTMHEHNN

3.4

Illenoyno3eMenpHBIE  MeETalbl MarHMii W KaJdbOUi: TMOJIOKEHHE B
ITepronnueckoit cucreme xumMmuueckux 3iaeMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXJAeHHe B mnpupoje. Pusnueckue M XMUMHUYECKHUE CBOMCTBA
MAardmvda M KaJbIIUs. BamHeﬁmHe COCONHCHHUA KaJlbIIUid (OKCI/I)I, FI/IZ[pOKCI/II[,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmromyHni: nonoxenue B Ilepuomnueckoil cucreMe XMMHYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHHe aroMa; HaxOKJAeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA alOMUHUSA. AM(DOTEpHBIE CBOICTBA OKCHIA M TUAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nmonoxenue B [lepuognueckoil cucreme XuMuyeckux 3ynemMeHToB 1. 1.
MeHnneneeBa; CTpOEHUE aToMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa kene3za. OKcuawl, THAPOKCUABI U conu sxene3a(ll) u

xkene3a(Ill), mx coctas, cBOMCTBA U TTOTyUCHUE

3.7

XHUMUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHHUEC C 06pa3uaMH MCTAJJIOB U CIIJIaBOB,




uX (PU3MYECKUMU CBOWMCTBAMHU; HM3YyUEHHE PE3YIhTATOB KOPPO3HH METAIJIOB
(BO3MOKHO HCIIOJIh30BaHNE BHJICOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajbllusd M HaTpus C BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHUE CBOWCTB KECTKOM BOJIbBI;
mpoliecca TOpPEeHHs Keje3a B KHUCIOpoA€ (BO3MOXKHO — HCIIOJIB30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMIl HA MOHBI
(marnus, kanbls, amomMuHud, nuHka, skeneza(ll) u xenesa(Ill), memu(Il);
HaOJII0/IEHUE U ONKCAHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMU HATpUs,
Kausg ¢ Kajdblus  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMUHUS U THAPOKCHAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxxueime MeTauibl U

HnX COCAUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMUs U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momoimp mpu XUMHYECKUX OXKOTaxX W

OTpPaBJICHHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IpaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromierd cpenst [1/IK. Pons XxuMuu B pelieHUH SKOJIOTHYECKUX MPOOIEM.
[IpuponHble HCTOYHUKH YTIIEBOJIOPOAOB (Yroib, MPUPOIAHBIA Ta3, HeDTh),

MPOJIYKTHI X MepepabOTKH, KX POJIb B OBITY M IIPOMBIIINIECHHOCTH
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XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC o6pa3u0B MaTcepHraIoB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O T03HABA€MOCTH SBJIICHUH npupoabl, IMOHHMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH Kak obactu COBpPCMCHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTA O6IJ.I€I71 KYJIbTYPbBl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPECMEHHOI'O 06III€CTB21;

IIOHUMAHHUE MECTAa XUMHUHU CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HaYUYHBbIX MCTOAAX IO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHUC HUCIIOJIB30BAThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccHoHaTBHON AEATEITBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMMW Ha OOCTHIXCHUAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuiei npopeccuoHanbHON AESITETbHOCTU
U clenaTh OCO3HAHHBIM BBHIOOP XMMMH Kak NMPO(UIBHOTO NpeaMeTa

MIpU TIEPEXO0Ie Ha YPOBEHB CPEIHET0 00IIeTro 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIHOYACT:

2.1

BaOXHEHIINE XWMHWYECKHE ITOHSATHA. XUMHYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BEIECTBO, NIPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAsd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHAas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb (CpemaHss), XUMHUYECKas
peakiysi, peakUuu COCIUHEHMS, pEaKLUM pa3JIOKEHUs, PpeaKkIuu
3aMEIIeHUs, peakuy oOMeHa, TeIuIoBOW A(PQEeKT peakluu, 5K30- U
SH/IOTEPMHUUECKUE DPEAKLIUU, PACTBOP, MAaccoBas IO XMUMHUYECKOIO
3JIEMEHTa B COEAMHEHUH, MAcCOBast 10JIs1 U MPOLIEHTHAsE KOHLIEHTPAIHs

BCIICCTBA B paCTBOPC, AAPO aTOMa, SHCKTpOHHHﬁ clon aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHCIICHHS,
XUMHYECKasl CBS3b, NEKTPOOTPHUIIATEIBHOCTD, TOJISPHAS U HEMOJSIpHAs
KOBaJICHTHAsl ~ CBS3b, HWOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIMYecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAsI), MOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs  TUCCOLMAlMSA, pEeaKklWd HOHHOro OoOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble W HEOOpaTUMbIC pEaKIuH,
CKOpPOCTb XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

MCTaJIJI0B, CIlJIaBbI

2.2

OCHOBOIIOJIAararomue 3aKOHbI XHMMHUH: 3aKOH COXpaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHz[eJIeeBa, 3aKOH ITIOCTOAHCTBA

COCTaBa, 3aKOH ABOTapO
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TCOPpUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOpHA

BHCKTPOHHTHqCCKOfI JUCCoMalmn

Bnagenue ocHoBamu XHUMHYECKOH I'PaMOTHOCTH, BKHIOanOHleﬁI

3.1

YMEHHME TPaBHJIBHO HCIIOJB30BaTh HW3YYEHHBIE BEUIECTBA U
Matepuaiabl (B TOM YHUCJIE MUHEpalbHblE YAOOpEHHS, METaJlIbl U
CIUIaBbl, NOPOAYKTHI  MEpepadOTKH  MNPUPOJHBIX  HUCTOYHUKOB
YTJIEBOJIOPOIOB (YTJIs, IPUPOTHOTO Ta3a, HeTH) B OBITY, CEITHCKOM
X035IIICTBE, HA IPOM3BOJCTBE M TOHUMAaHNE 3HAUCHUS KUPOB, OCIKOB,
YIJEBOJOB JJIsi OpraHrM3Ma 4YejloBeKa; yMEHHE NPOrHO3HpOBATh

BJIMAHHNUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO IPUPOHYIO CPEIy

3.2

YMCHHUEC HUHTCIPUPOBATL XHUMUYCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

33

HaJM4yue OMbITa pabOThl C Pa3IMYHBIMH MCTOUYHHUKAMU MH(OpMaLuu
N0 XUMHUM (Hay4dHas M Hay4yHO-IONYJSpHas JHUTeparypa, CIOBapH,

CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
IpEeBpalICHUAX n MPAKTHUYICCKOM MMPUMCHCHUHA n YMCHUE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-Ie6H0-H03HaBaTeJ'ILHLIX 3aga4

BJ'Ia}IeHI/Ie OCHOBAMH ITIOHSITHHHOTO amnrmnapara M CHMBOJHUYCCKOI'O

A3bIKa XUMHHN OJIs1 COCTAaBJICHUSA (pOpMy.]'I HCOPraHNYCCKUX BCIICCTB,




YpPaBHEHUM  XMMHMYECKMX  PEAKLUUW; OCHOBAMM  XUMHUYECKOH

HomeHksatypsl (IUPAC u TpuBHanbHOMN)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTAa B Hepnonnqecxoﬁ

CUCTCMC C YUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsija  sAapa, oOluee 4YHCIo
9JIEKTPOHOB), pACIpPENeICHUEM JJIEKTPOHOB MO JHEPreTHUYECKUM
YPOBHSIM aTOMOB IIE€PBbIX TPEX MEPHOAOB, KAJIUS U KAJIbIIHS
[IpencraBnenue 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (pafnyc aTroMa, 3JeKTPOOTPHULATEIBHOCTS),

6 NPOCTBIX W CJIOXKHBIX BEIIECTB OT IMOJOKEHHUS 3JEMEHTOB B
[lepuonuueckoil cucreme (B MaJblX IE€pUOAAaX U  TIJIABHBIX
MOJIPyYIax) ¥ AJIEKTPOHHOTO CTPOCHHUS aToMa

7 YMmenue knaccuuuupoBarh:

7.1 XUMHUYECKHE HJIEMEHThI

7.2 HEOpraHUYECKUE BEIIECTBA

7.3 XMUMUYECKHE PEaKLUU

8 YMeHue ornpenensrh:

o1 BAJICHTHOCTh M CTENEHb OKHUCICHHS XHMHYECKHX 3JIEMEHTOB, 3apsij

' HOHA

%o BUJI XUMHYECKOM CBS3M M TUN KPHUCTAIJIMYECKOW CTPYKTYphl B

' COEIMHEHUSIX

8.3 XapakTep Cpebl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHH)

8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu30BaTh GU3NIECKHE M XUMHUECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TIpaduT, anaMmas,

9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATpU, Kaaul, MarHui,
KaJIBITMH, aTFOMUHUH, JKEJe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHIBI

97 metamioB [-IIA rpynn, amomunus, menu (II), uunka, xeneza (II u

. III), okengasr yrinepona (I u 1V), kpemuus (IV), azota u docdopa (111
nu V), ceppl (IV u VI), cepnucras, cepHas, a3zoTucras, a3zoTHas,
¢bochopnas, yronpHas, KpeMHHEBAsE KUCIOTA U UX COJIM)

9.3 NPOrHO3UPOBaTh M  XapaKTepu3oBaTb CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHC BCUICCTB B
3aBUCHUMOCTH OT HX CBOI>'ICTB, BO3MOXHOCTDb IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPAaBHEHUs pEaKLui, B

10
TOM YHUCIIE:
10.1 peakiuii H'OoHHOTro 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
103 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (TpyIIn) HEOPraHM4YECKUX BELIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PacuéThl):
. OTHOCUTENIbHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 [0 ypaBHEHUSM XHUMHUYECKHX PEaKIUd U HaXOJUTh KOJIUYECTBO
' BeIIeCTBa, 00bEM U MacCy pearcHTOB WM MPOIYKTOB PEaKIInn
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TO3HaHUsA  (HaOIo/eHue,
101 HM3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) PU U3YUYEHUU BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MPEIOKUTE TyTH €€ PeIIeHUs
122 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHYECKON
' MOCYJI0H M JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBMIaMu 0€30MacHOTr0 OOpaIleHus ¢ BEIIeCTBAMU, UCTIOIB3YEeMbIMU
B TIOBCEHEBHOM JKU3HU, TPaBUJIaMU MOBEJICHUS B IENISIX cOepexeHUs
123 3I0POBbSl U OKpPYXKalollled TNPUPOJHOM Cpeibl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCUCTBUSI HA JKUBBIE OPTAHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILCHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hannume mpakTHyeckux HaBBIKOB TUIAHHUPOBAHUS M OCYIICCTBICHUS
CJEIYIOIIUX XUMUYECKUX IKCIEPUMEHTOB:
131 M3y4YeHUe U ONUCaHue (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (pI/ISI/I‘{CCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSMMU, OIIBITHI,




MJUTFOCTPUPYIOLIME IPU3HAKY IIPOTEKaHUS XUMUYECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pa3JelieHus cMecer

13.3

IIOJIYUYCHHE KHUCIIOpoda M H3YYCHUC €TI0 CBOI>'ICTB; IMOJIY4YCHHE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHEC YTJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IIOJIYUYCHHUEC aMMHaKa U U3YYCHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM J0JeH

pacTBOPEHHOTO BELIECTBA

13.5

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) s ONpeaesICHUs] XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeIouen

13.6

WCCIICZIOBAHUE M  OMNHCAHHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3IUYHBIX KJIaCCOB; M3YUCHHUE B3aUMOIECUCTBHS KHCIOT C METaJlIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIy4YeHHE HEpPacTBOPHUMBIX OCHOBaHUM;
BBITECHEHHE OJHOI0 MeTajlyla JApYrMM W3  pacTBoOpa  COJIH;
uccienoBaHue amMQOTEpPHBIX CBOMCTB TUAPOKCUIOB AalOMUHUSA U

AHKA

13.7

PCUHICHUC SKCIICPHUMCHTAJIbHBIX 3aaa4 II0 TCMaM: «OCHOBHBIE KJIaCChI
HCOPraHN4YCCKUX COGHHHCHHﬁ)); ((QHGKTpOHHTI/I‘IeCKa?I
JUCCOIH AU, «BaxHelmue HEMETaUIBLI W HX COCAUHCHUAN,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  MPHU3HAKH
NPOTeKaHMUs peaklii MOHHOro OOMEHa; KAaueCTBEHHbIE PeakIuu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
nonua-, cynbdar-, Qocdar-, kapOOHaT-, CHIMKAT-aHUOHBHI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJblus, aIFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmMmenue:

14.1

MPECTaBIATh pe3yiabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpaUKOB M TaOMMII U BBIABIATH SMIUPHUUYECKHUE

3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKIY pCaJIbHO Ha6JIIOI[aCMBIMI/I XUMHWYCCKUMU
ABJICHUSAMHU U IIpoLCCCaMu, MPOUCXOAAIINMHA B MAaKpO- U MUKPOMHUPE,

O0OBICHATH MMPUYIUHBI MHOFOO6pa3I/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

Yucreie BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XMMHYECKHX

DJICMCHTOB. HpOCTBIC " CJIOJKHBIC BEIICCTBA.

1.3

Xumuueckast hpopmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTENeHb

OKHCIICHUSA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCHICCTB. OTHOcuTeNnbHAsg aToMHas Macca.
OrHocutenbHas MOJICKYJIsIpHad mMacca. MaccoBast J0JIsI XHMHYSCKOr'0 dJIEMCHTA

B COCIMHCHHNU

1.5

KonmgectBo BemectBa. Mosib. MonsipHas Macca. MolsspHbId 00BEM Ta30B.

B3aumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

du3nyeckre U XUMHUYECKHAE SBIICHHS. XHUMHUYECKas peakuuga u e€ IIpHU3HAKH.

3aKoH COXpaHCHHUA MACChl BCIICCTB. XUMHYECKHE YpaBHCHU

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘-ICCKaSI CHUCTCMAa XHMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XUMUYECKUX dieMeHToB J[.1.
MenpneneeBa. [lepuoasl u rpynmnsl. OU3NYECKUNA CMBICT MOPSAIKOBOIO HOMEPA,

HOMCPOB II€pHoaa U I'pyYHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTOoMHBIX sjaep. M3otomnbl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0ueK aTOMOB TMepBbIX 20 XHUMHYECKHUX 3JIEMEHTOB

[Tepnonnueckoit cucremst J1.11. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHHU CBOMCTB XHUMHUYECKUX 3JICMCHTOB MEPBLIX TpéX
NnepruoaoB, KaJivsd, KaJlbIOUA (paz[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTANIMYECCKUX W  HEMETAIMYCCKUX CBOﬁCTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUCM JJICMCHTOB B Hepﬂozlnqecxoﬁ CUCTEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumudeckasi CcBs3b. KoBasieHTHast (TMOJsipHasT W HEMOJSIpHAs)  CBS3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHUYECKUX  3eMeHToB.  oHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tunbel KpUCTAIUIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALUIMYECKON PEIIETKH U BHUIA

XUMHUYECKOH CBI3U

Baxwnerlime npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnmbl U ux

COCIUHECHUA. MeTamisl 1 ux COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHUH: OKCHIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yromye; OCHOBaHMK (UIENOYM W HEPAaCTBOPHUMBIE OCHOBAHHMS);
KHCJIOT  (KUCIIOPOJCOAEpKAIIMEe ¢  OECKUCIOPOJIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBa INPOCTBIX  BCIICCTB-HECMCTAJLJIIOB!:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckue U XHUMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuAa, Kajlud, Marovuda W KaJlblus, aJJFOMHHUSA, KCIIC3a. BHCKTpOXI/IMI/I‘ICCKI/II‘;I

psAI HAIPSKEHUN METAJUIOB

44

dusnyeckrue 1 XMMHYSCKHE CBOMCTBA BOJOPOOHBIX CO@I[I/IHGHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue M XMMHYECKHE CBOMCTBA OKCHIOB HemeTawioB: cepwl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, IV), kpemuaus(1V). [Tonyuernue

OKCHUJO0B HEMETAJIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamnoB [A-IIIA rpynm, mmuka, meau(Il) u

xeneza(ll, III). [Tonyyernne okCUI0B METAIIIIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHUI M aM(OTEPHBIX THAPOKCHJIOB (Ha mpumepe
THIPOKCU/IOB  AJIOMUHHS, Kene3a, IuHKa). llomyuyeHue ocHoOBaHUN U

aM(OTEpHBIX TUAPOKCU/IOB

4.8

OOmue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOJIOPOJIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochHOpHON, KPEeMHHEBOH, yroyibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M Aa30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMu4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit

4.10

[Monydenune, coOupaHue, pacrmo3HABaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/I

4.11

HOJ’IY‘ICHI/IC aMMHakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IG

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIIUU

5.1

Krnaccudukanus XMMUYECKHX PEaKkIuil 10 pa3INyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy Y4YaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢ ¢dekry, 1o

H3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

52

TernoBoit 3P heKT XMMUIECKON peakiiy, TEPMOXUMUYECKHAE YpaBHEHHS. JK30-

U OHAOTCPMHUUYCCKHUE PCAKIUH. TCpMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA
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OKuUCIINTEIEBHOBOCCTAHOBUTEbHbBIE peakiuu. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Iporiecchl  OKUCIEHHSI W BOCCTAaHOBJIEHHUSA.  OJIEKTPOHHBIA  OamaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM p€aknuun

54

Teopus 371EKTPOIUTHUECKON qucconrauu. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cla0bIe QJICKTPOJIUTLI. CreneHb Jucconrannumn

5.5

Peakuum moHHOTO OOMEHA. YCJIOBHS TPOTEKAHUS pPEaKIMié MOHHOrOo oOMeHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYy’Karomiasa cpeaa

6.1

BemecrBa n Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
UCIOJb30BAHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXKarolled cpelapl  (KHCIOTHBIE — JIOKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro NpeaoTBpalICHUs
[IpenensHas nomyctumas koHueHtpanus Bemects (IIJK). Pomp xumuu B
pelIeHNH HKOJOTHYECKUX TNpolieM. VYCuiIeHHe MapHUKOBOro »H(dekra,

pa3pylieHue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U UX COEAMHEHHUH B
OBITY, MeIWIMHE, TNPOMBIIUIEHHOCTH M CEIIbCKOM XOo3sicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTallb, YYTyH, [IIOpaJIOMUHUM, OpoH3a) B OBITY U
MIPOMBIIITIEHHOCTH UX coeanHeHui. [IoHATHE 0 KOPpO3MH METAJUIOB, OCHOBHBIE

CITOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yroib, HPUPOIHBIA ra3, HedTh),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

IlepBoHayasbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSIX
yriepoja (MeTaH, 3TaH, TUIEH, aleTUIEH, 3TaHOJI, TTIMLEPHUH, YKCYCHAsl KUCIIOTA).
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BEILIECTBAX: JKUpax, Oelkax, yrieBojax — U ux

POJIM B )KU3HU YCIIOBCKA




Pacuyérer:

7.1 1o hopMynaMm XMMHYECKUX COCAMHEHUH
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHEHUSIM
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