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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPEnoJaBaHus Y4eOHOro mpeaMera « XuMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yYCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPENECIECHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TPeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIBLHOM EIWHCTBE MHUpPA, BAXXKHYIO
pOJib UTPatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
L[ETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 BJIEKTPOJUTUYECKON OHCCOUMAlUU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
e€¢ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid Mupy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Knacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM [IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TMPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (opmupoBaHHe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SBJICHUS
OKpY’KaIOIIer0o MHUpa, WCIHOJNB3YS 3HAHUS U OIBIT, TOJyYEHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh UX IMpPU pEUIeHHMH NpoOJieM B IOBCEIHEBHON JKU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILEHUH,
MOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B LEJAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYXKAIOIIEH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX M HM3yUyeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYEeCKUEe U XUMUUYECKUE SBJICHUS. XMMHUECKas peakluus U €€ MpU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpallieHus: ¢ JIabopaTopHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3slOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYI
(IIapoCTEePKHEBBIX ).

BaxHellne npeacTaBuTe] 4 HEOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mOpupoae, (U3MUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkuciopona. CrocoOsl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue M XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

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

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

['eHeTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECTUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECICHUE COIEPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YyUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YEHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMozeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalu3aluH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IHepuoauueckud 3akoH u Ilepuoauyeckass cucremMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM()OTEPHBIE OKCUIBI
Y TUAPOKCHUJBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumudeckux 3emeHToB JI. . Menneneesa. [lepuoabl
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTHKAa XUMHUUYECKOIO
AJIEMEHTA T10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs)) CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€H MpH W3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YEpPEe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cuCTeMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUs U HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3audHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckoil peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuze. [lonsatne o xumMmuyeckoM paBHoBecuU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKiuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIMKA C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIC U C1a0bIE SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [[OHSATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaxiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ TMPOTEKaHUS  peakuuii  HMOHHOrO  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKeHUs, COCTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIaMU, HEMEeTa/llaMH, IIeIo4aMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaKHEWIHMe XJIOPUIbl U HX
HAaXOXJCHHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOOpOJ, CTPOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(uyeckue). XHUMHUUYECKHE PEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLMs Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOoCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
busznyeckue u XMMHYECKHUE CBOMCTBA, MOMy4YeHne U mpuMeHeHnue. Coln aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  crenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KadyeCTBE MHMHEpAJIbHBIX
yan00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornHele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kucinoTa, Pu3NIECKUe U XUMHUUYECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUECTBE MUHEPAIBHBIX YAOOPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKU, PACIPOCTpaHEHHE B NPUPOJE, (PU3MUECKHE U XUMUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHE CBOMCTBA,
NnoJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaloTku (OE€H3WH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BaXKHBIX BEILECTBAaX: )XKMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJy4YeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHus o0
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHeine cTpouTenbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO MCIIOIL30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaIKe (PU3NUECKHE M XUMHYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TTpoliecca OOyrIuBaHUs caxapa Ioj JAeiCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyab(dat-
WOH W HAOJIOJIeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ochaT-uOH U HU3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICHICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o teMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumuueckux daemeHToB . N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTaindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CroCcOOBI TIONy4eHHUs] MeTaioB. [lOHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB /. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOICTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbpl U



TUJIPOKCUIBl HaTtpuss W Kanuda. [IpuMeHeHHWe IIEeNOYHBIX METAIOB W HX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HAXOXIACHUE B mpupojge. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoeHHE aroma, HaxoxJacHUEe B mnpupoac. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  KCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KaYECTBCHHBIX PEAKIIMKM HA WMOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOUCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCIMHCHUS.

XHUMHUS M OKpPY:KaoUIas cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW JXKW3HM YeJoBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XUMHYECKUX peakuuii B ObITy. [lepBasi momoltb npu
XAMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMun B pemieHun SK0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYEHHUH XMUMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBISIIOIIMXCS CUCTEMHBIMHU JJIsL OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, NapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINIECKAs
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMHU, IPUHSITBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJIETh JOCTOBEpPHOU HHGpOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOMW COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]lay, BBIMOJHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecCe OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHWE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABISIOLIME
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJI0IaeMBIX IPOIECCOB M SBIICHUH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypoO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBAMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 W TMO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUS 00pa30BaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBLHOM CpEIE;

6) ’K0JIOrHYeCcKOro BOCIIMTAHUA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAHME LEHHOCTU COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEOH, ISl OBBIIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaIMETHBIX pE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO YYEOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTEpHBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATH U XapaKTEpPHU30BaTh CYIICCTBEHHbBIC
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIINM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

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

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaloJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3IndYHble METOJBI U 3allpOChl MPHU TMOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WiId) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOro OMNbITa,
1abopaTopHOI pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4EeOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QITOPUTM  JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mactT «XUMHS», BHIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro HWHTEpIpETalUu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peakuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU 2(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(MporieHTHAsI KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUH;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpsiBaThb cMbIca Ilepunomnueckoro 3akonHa JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juyaTh TMIOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maieie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomuueckass cucrteMa XuMHYeckux diemeHToB [J[. H.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

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

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHUEe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pY/IOBaHHWEM, a TaKKe TMpaBUjiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT ¢ TTIOMOIIBIO WHIUKATOPOB
(;takMmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0KHOE€ BENIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKINH, OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC pEaKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peakUuuu, MPEeAeabHO OMYyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIL;

ONPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modoyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOlIMe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEII[ECTB, MO TEIIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEU(PUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIni;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O WU COOMpAHUIO
ra3zo000pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKHUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMI0, BBISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KoaundecTBO yacoB
0
HaumeHoBaHue pa3jiesioB u TeMaTHueCcKHe dueKkTpoHHbIE (LM (POBbLIE)
n/n IIpakTnyeckue
T€M NPOrpaMMbl Bcero NpOBepPOYHbIEe o0pa3oBaTe/bHbIE PECypPChl
padoThI
padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAKTUYECKOM eI TETbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xumMmmuueckue 15 1 bu6nmoreka [IOK
) peakunu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20

Paznea 2. llepuoanyecknii 3akon u Ilepuoguyeckasi cucrema xumudeckux 3j1emenToB /. U. MenaeneeBa. CTpoeHne aToMoB.

Xumuuyeckas cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aAaKIUH

[Iepuoanueckuii 3aK0H U

21 [lepuonnueckas cucrema 7 bu6nuoreka [IOK
’ XAMUYECKUX dieMeHToB /1. M. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMuyeckas CBI3b.
2.2 OKUCIUTEIHHO 8 2 Bubmorexa TIOK
’ https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIbHBIE PEAKIIHH
buobmunoreka IHOK
Hroro no paszneny 15 1

Pa3zgen 3. BaxkHeiilume nmpeacTaBuTeIu

HEOPraHuvIe€CKMUX BEUIECTB

https://m.edsoo.ru/7f41837¢

3.1

Bo3znyx. Kucnopon. [loustue

6

but6mmoreka [IOK




00 okcugax https://m.edsoo.ru/7f41837¢c
39 Bognopoa. Ilonsitue o kucinorax g bubmmoreka [IOK
) U COJIAX https://m.edsoo.ru/7f41837¢c
33 Bona. PactBopsl. [lonsitue 06 5 bubnmnoreka HOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
34 OCHOBHBIE KJIACChI 1 bubmuorexa [JOK
) HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30
PesepBHOC Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m  HaumeHoBaHHe pa3ieioB M TeM TemaTHuYecKHe (uu¢posBbie)
IpakTuyeckue
NporpaMmel Bcero NpOBepPOYHbIE o0pa3oBaTe/bHbIE
padoThI
paﬁoTbI pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
’ OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnnorexa [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubnuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYHHBL -€P https:/m.edsoo.ru/741a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmorexa HOK
' PYIHIbL A30T, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [TOK
' . Py poA https:/m.edsoo.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/sIbI M HX COeTUHEHU S

. bubmmoreka [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 htps://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 B 16
AKHENIINE METAUIBI U UX COEINHEHUS hitps-//m.cdsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa LIOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KoanuectBo yacos DJIeKTPOHHbIE
o
TemaTnueckue Hara undpoBbie
n/n Tema ypoka IIpakTHyeckue
Bcero  mposepouHble u3y4eHusi  o0pa3oBaTeJbHbIC
padoThI
paﬁoTbl pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU | bubnuorexa [JOK
yeJioBeka. Tela 1 BelecTBa https://m.edsoo.ru/ff0d210c
) ITonsiTe 0 MeTO1aX MO3HAHUS B | bubmuorexa [JOK
XUMUHA https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI | | bubnnoreka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorera [JOK
a ! (Ha prMep hitps://m.edsoo.ru/ff0d28¢8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
6 ATto oJe 1
TOMBL H MOICRYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[TepBbie MOMBITKY KIAaCCHPUKAITUU
8 XMMHYECKHUX A1eMeHTOB. [loHsiTHE O 1 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
9 Ilepnonnueckuil 3aK0H U | bubnuoreka [IOK

Hepno;mqecmsl CUCTEMAa XUMHUYCCKHX

https://m.edsoo.ru/00adaS52c




anemenToB JI. 1. MenaeneeBa

10 Ilepmnonamwl, TpymITeL, MO, TITTEI bubmmorexa [IOK
PHOJBL, TPYIIBL, TOATPY https://m.edsoo.ru/00ada52¢
1 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CTtpoeHue 3JIEKTPOHHBIX 000JI0YEK
12 aT(f)MOB BHGMGHTEB Ilepnommueckoi bubmorera [JOK
pHOZ https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MeneneeBa
XapakTepucTuKa XUMHUECKOTO
13 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3navenue [leproanyeckoro 3akoHa
14 JUTSl pa3BUTHS HayKu U nipaktuku. . U. bubnmnoreka [JOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
15 ITpocThle 1 CHOKHEIEC BEIIECTBA bubmorexa HOK
P T m https://m.edsoo.ru/ff0d2a6c¢
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnuoreka [IOK
16
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
17 Creners OKHCIICHHS https://m.edsoo.ru/00adae28
18 HNonnas xumMudeckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
19 KoBaneHnTHast nosnsipHasi XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
20 KoBasieHTHast HenosipHask XUMUYECKast bubnnorexa [HOK

CBA3b

https://m.edsoo.ru/00adaab&




PesepBHbIil ypok. O6001IeHIE 1

bu6mmoreka [IOK

21
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
TemaTudeckas nmpoBepoyHas padbora
22 Nel o Teme «CtpoeHue aTtoma bubmmorexa [IOK
° P ' https://m.eds00.ru/00adb486
XUMUYECKas CBSI3b»
23 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmmorexa [IOK
YAPHOE YA https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
24 Xumuueckas popmyia. BaaeHTHOCTB bubmorexa LHOK
pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
)5 OTtHoCuTENBHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
26 MaccoBas 10151 XUMHYECKOIO bubmuorexa [JOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350¢c
7 KonuuectBo BemecTBa. Moib. bu6mmoreka [IOK
Mousipnas macca https://m.edsoo.ru/ff0d5230
)8 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brerunciienus 00bEMa, KOJIMUeCTBa
29 BEIIIECTBA rasza Mo ero M3BECTHOM bubmmorexa [TOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
30 DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. bu6mmorexa [IOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
a1 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnnorexka [JOK
XUMHYECKUX PEAKIUH https://m.edsoo.ru/ff0d3al6
1 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
33 Brrunciienust KojimuecTBa, Macchl bubnmoreka [JOK




BCIICCTBA 110 YPAaBHCHUAM XUMHYCCKUX

https://m.edsoo.ru/ff0d5708

peakuuii
Knaccuduranusg XuMu4ecKux peakiui
34 (coe I/IHq;HI/I}I a3JI0KEHUS ’ bubmmorexa [IOK
g > P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
35 sHiuknoneauct. O0o0IEeHne u bubmmorera [TOK
' _ https://m.edsoo.ru/ff0d40c4
CHCTEMATH3alHs 3HAHUI
TemaTuyeckas npoBepoyHas padbora
36 Neo2 o Teme «BerrecTBa 1 XUMHUUYECKHE bubnnorexa LIOK
R https://m.edsoo.ru/ff0d4290
peaKIum
Bo3nyx — cmMech rasos. Cocras
37 BO3 yXa Kucaoponx — siemMeHT u bubmorexa LIOK
yxa. poa https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckne 1 XUMUYECKHE CBOMCTBA
38 KHCITOopo/ia (peakiuu OKUCICHHUS bubmmorexa [OK
poJa {peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue o6 okcumax
CriocoOsl MostydeHus: KUCI0po/ia B
39 J1a00paTOpHH U MPOMBIIUIEHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3¢ ekt xumuueckoin
40 peaKkuru, MOHSITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
Tomnuso (HedTh, yroib U METaH).
41 3ar HSHeI-EI/Ie(i];OS T a, CIocoOBI iro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
42 [TpakTuyeckas padora Ne 3 o Teme bubnuoreka [IOK




«[lomyuenue u cobupanue KHUCIOpoaa,
HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4ae2

43 Bomopon — anemeHT u nmpocToe bubmuorexa [JOK
BeliecTBO. HaxoxaeHnue B npupojie https://m.edsoo.ru/ff0d4dd0
44 DOu3nvecKue U XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
45 ITo € 0 KHCIIOTax U CO
TUTTHE O KHEIOTAR 1 COTX https:/m.edsoo.ru/ff0d50d2
46 Crioco6bl moTy4eHust BOAOPO/Ia B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
47 «ITonmyuyenne u coOupanue BogOpoIa bubmorexa [JOK
i . p ALOpOAa, https://m.edsoo.ru/ff0d4£42
W3Y4YEHHE €ro CBOMCTBY
Boraucnenns 00EMOB Ta30B 110
48 ABHEHUIO PEaKIIMu Ha OCHOBE 3aKOHA bubmorexa HOK
ypas peariHi i hitps:/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
49 du3nyecKkre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
50 CocraB ocHoBanui. [TonsTue 06 bubmuorexa [JOK
UHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachlmeHHbIe
51 1 HEHACHI peHHBIIe) aCTBOPBI bubmorexa [JOK
B PACTBOPHL. https:/m.eds00.ru/ff0d5b40
MaccoBas 1011 BelllecTBa B pacTBOpeE
[IpakTuueckas pabora Ne 5 o Teme
57 «IIpuroroBiieHrEe paCTBOPOB C bubnuorexa [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5Seba
pacTBOPEHHOTO BEILIECTBAY
53 TemaTudeckas nmpoBepoyHas padboTa bubnmuorexa [JOK




Ne3 o Teme «Kucnopoa. Bogopo.
Boga»

Okcupl: cocTaB, KiIacCUpUKaIU,

https://m.edsoo.ru/ff0d6342

bubmuorexa [JOK

54
HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
55 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/f0d664e
OKCHJIOB
56 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
57 [losyyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [HJOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
53 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
59 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIaTypa,
60 CHOCOéBII) 0JI )eHI/I;I XHMHchpKHe bubmmorexa [OK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnnoreka [JOK
61
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
2 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mmorexa [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
63 O060011eHre U cucTeMaTu3alys 3HaHU!
= 1 https://m.edsoo.ru/00ad9cb2
64 Temaruueckas mpoBepoyHasi pabota bubnmoreka [JOK

Ne4 110 TeMme "OCHOBHEBIE KJIAaCChI

https://m.edsoo.ru/00ad9ela




HEOPraHWYECKUX COeAMHEHUMN"

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
66 O 1
KHCTITEII 1 BOCCTAHOBITEIH https://m.edsoo.ru/00adb076
Pesepsubiil ypok. O000IIEHIE U
67 CI/ICTI;MaTI/ISE}:p W1 3HAHUU 110 TEME 1 bubmmorexa LHOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenue aroma. XUMUYECKasl CBS3b
68 PezepBHblit ypok. O6001eHne u | bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Jara uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl

[Iepnoanueckuit 3aKoH.

| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHYECKHX AJIEMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukaius u HoMeHKIaTypa | bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
TemaTuyeckas npoBepouHasi pabota

5 Nel mo Teme «IloBTOpeHue n | |
yrayOieHne 3HaHU OCHOBHBIX
pazzienoB Kypca 8 Kiaccay

6 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN

7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnnorexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
Fe€TEPOTEHHBIX PEAKIUSIX

g [IoHsiTHE O XMMHUUYECKOM PaBHOBECHHU. | bubnnorexa [HOK
@DakTOpPBI, BIUAIOIINE HA CKOPOCTH https://m.edsoo.ru/00adc28¢




XUMHYECKOM PEaAKIMU U IMOJIOKCHHE
XUMHYCCKOI'0 paBHOBECCHUS

ITpakTuueckas padota Ne 1.

XUMHUYECKUE CBOMCTBA HA MPUMEPE

9 «Pemmenne skcnepuMeHTaIBHBIX buGnnorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1a9»
10 OKHCIHUTENIbHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON
11 nuccoranyu. CUiIbHBIE U cl1a0bIe bubnmnorexa LIOK
' https://m.edsoo.ru/00adcd68
AJIIEKTPOIIUTHI
12 Hounrle ypaBHEHUS peakIui bubnnorexa LIOK
yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
13 OCHOBAHHUI B CBETE IIPEACTABICHUI bubmmnorexa [IOK
pv)I https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
14 [IPEACTABIIEHNI 00 bubnnorexa [IOK
p . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
15 ITonsaTue o ruaponanse coiei bubmmorera [TOK
p https://m.edsoo.ru/00add9d4
16 O060011eHNEe U CUCTeMAaTH3aIs bubmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
TemaTuueckas nmpoBepouHasi pabota
17 No2 o Teme «DneKTpoUuTHYeCKast bubnuotexa [JOK
aucconuanus. XMMHYECKUE peaKkIuu https://m.edsoo.ru/00addecO
B PacTBOpax»
18 OO0m1as xapakTepucTHKa rajJoreHoOB. bubnmoreka [JOK

https://m.edsoo.ru/00addfe2




XJopa

XnopoBogopoa. ConsiHast KHCIIOTA,

19 XUMUYECKHE CBOUCTBA, IOJTYyYEHUE bubmorexa [TOK
> HOTYH ’ https://m.edsoo.ru/00ade 104
IIPUMEHEHUE
Brruucnenus no ypaBHEHUSIM
20 XUMHAYECKUX PEaKIUU, €CIIU OOUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
[Ipaktuueckas padora Ne 2 o reme
21 «TonyueHne COMAIHON KUCITOTHI bubmmorexa [JOK
¥ B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»

2 OO61as XxapakTepuCTHKA 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.

23 HaxoxeHue cepsl U €€ COeTMHEHU I bubnnoreka [JOK
B IIpupoie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBopaopoj, cTpoenue, puznyeckue bubnuoteka [JOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,

25 buznyeckue 1 XuMHUYECKHe CBONCTBA bubamorera LOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CI0c00a

26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYKaIoIleH cpeibl COETUHEHUSIMU
cepsl

27 Beruucnenue MaccoBOi JJOIM BBIXOJ1a bubmuoreka [JOK




MPOJYKTa peaKuu
OO011ast XxapaKTEepPUCTHKA 3JIEMEHTOB
VA-rpynnel. A30T, pacipocTpaHEHHE

https://m.edsoo.ru/00adec8a

bubmuorexa [JOK

28
B Ipupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa LHOK

> HOIYH https://m.eds0o.ru/00adf004
pPUMEHEHUE
[Ipaktuueckas padora Ne 3 o reme
30 «[lonmydyenne aMmmuaka, u3yueHue ero bubmmorexa [IOK
e > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KuciaoTa, e€ Gu3ndecKkue u bubnnoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 TOOpeHnil. XUMUYECKOE bubmmorera [TOK
yAoOp ) . https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYXKAIOIIEH Cpebl
COCTMHEHUSIMHU a30Ta
®ocdop. Okena pochopa (V) u

33 (bocg)o pHa}I KI/ICJI((I))Ta q:l)pljmglez:xne u bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyYEHUE
Hcnons3oBanue ¢pocdaToB B KauecTBE

34 MUHEPATBHBIX YIOOPEHHI. bubnnorexka [JOK
3arpsi3HEHUE TPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocharamu
VYriepona, pacopocTpaHeHe B

PO PACHPOID Bu6mmorexa LIOK

35 npupoje, Gu3nIecKue 1 XUMHIECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c




Oxkcuapl yriaepojaa, ux pu3ndeckue u
XAMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36
DKOJIOTHYECKUE TPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYronpHas KUCIoTa U €€ COn bubmorexa HOK

https://m.edsoo.ru/00ae006¢
[TpakTueckas pabota Ne 4 o Teme

18 "ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuust Ha kapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
bubmuoreka [JOK
39 OpPraHUYECKUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX YTIIepo1a
40 Kpemnwnii u ero coemuHeHUS bubmmnorexa [IOK
p https://m.edsoo.ru/00ac080a
O06o0mIeHre U cucTeMaTru3ainus
N N bubmuorexa [JOK
41 3HaHUH 1o TeMe «BaxkHenme
https://m.edsoo.ru/00acQbf2
HEMETaJUTBl U UX COCIUHEHHUS
TemaTnueckas nmpoBepoyHas padora
42 Ne3 o Teme <<Ba€KHeI§H.IHe ’ bubmorexa HOK
- https://m.edsoo.ru/00ae0e 18
HEMETaJUIbl U UX COSTUHEHUS»
OO0mas XxapakTepruCcTUKa XUMHIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas cBsI3b U bu6mmorexa [IOK
MeTaUInYeCKas KpUCTaIInIeCKast https://m.edsoo.ru/00ae103e
pemérka. @uU3n4ecKre CBOMCTBA
METAaJIJIOB

44 XuUMHYECKHE CBOMCTBA METAJIJIOB. bubmuorexa [JOK

DNEKTPOXUMHUYECKUH psift

https://m.edsoo.ru/00ael 156




HaHpH)KeHI/Iﬁ MCTaAJJIOB

OO61me crnocoObl MoTy4eHHs
MmeTtauioB. CruiaBel. Beruucienus mo

45 aBHEHUSIM XHMHYECKUX PEaKIINI bubmorexa LIOK
yp PCAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPKUT
MIpUMECH
buo OK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ae1278
bu6 K
47 [IIeno4nbie METAIBI nomorexa O
https://m.edsoo.ru/00aec14b2
43 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnunoreka [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00ael5¢8
50 Bakueiilre coefuHEHNS KaJIbIUS bubmorexa LHOK
a 1 https://m.edsoo.ru/00aecl5¢e8
51 O000111eHNEe U CUCTEMATU3ALMS
3HAHUMN
52 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHCHHS https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 5 o reme
53 "JKécTkocTh BOABI 1 METOJIBI €€ bubmmorera [TOK
" g A https://m.edsoo.ru/00aeclae8
YCTpaHEHUs
bu6mmorexa [IOK
54 AmroMuHui
https://m.edsoo.ru/00ae1c64
AMdoTepHbIe cBOICTBA OKCHIA U bubanoreka [JOK
55
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK




https://m.edsoo.ru/00ae1d86

OKCI/II[BI, THAPOKCUABI U COJIM JKEIIC3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHrE U CUCTEMATU3 AL
3HaAHUU
[IpakTuueckas padora Ne 6. Perenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeiye MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUd, €CIIM OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COJIEPKUT TpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOM 101U BbIXOJa MPOAYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3 AL
3HAHUHN
Tematuueckas mpoBepoyHasi paborta
62 Ne4 o Teme «BakHele MeTauibl 1
WX COCTUHEHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubmuorexa [JOK
OKPYKaIOIe cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O0o0mIeHNE U bubnuoreka [IOK

cUCTeEMaTHU3anus 3HaAaHUN

https://m.edsoo.ru/00ae0dOa




67 PesepBHbIil ypok. O0001ICHNE U | bubnunoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011€HNE U | bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHATHI: aToM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
DJIEMEHTAa B COCJMHECHUHU, MOJISIPHBIA O0BEM, XMMHUYECKas peaklus,
KIacCU(pUKalMi  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIlecTBa (MPOIEHTHAsI KOHIIEHTPAIMs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

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

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsS (GopMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PacCKpbIBaATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJICHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COETMHEHUX
KJIAaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIIUH BEIECTB, MO TEMJIOBOMY 3PPEKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObl MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peajbHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMMHYECKHX IIOHATHI: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAMIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAHHEM, a TaKXKe IpaBUJiaM OOpAaIEHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKNE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IENOYEH ¢ KUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHonTaaert, MEeTUIOPaHXK U Ipyrue)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSATHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOuTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHAad KOBAJCHTHAasd CBA3b,




3.2

33

ANEKTPOOTPHUIIATEIHHOCTh, HMOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,

CTETeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMKCHIBATh U XapaKTepHu30BaTh TaOimuuHyo Gopmy llepuonndeckoii
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3IuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI
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3.5

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX OJJIEMEHTOB (COCTaB MW 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KVIACC

OTpeAeNaTh  CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COCUHEHUAX
ONpeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo 1 XUMUYECKas PEAKIIUSD)

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOD,
ANEKTPOJUTHI, HEINEKTPOIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakmum, OKHCITUTEb,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIIEHHME, aJUIOTPOIHS,
am(poTepHOCTh, XUMHYECKass CBS3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKaH), KpucTtaJllin4ecKas peméTKa, CIINIaBbl, CKOPOCTb




XUMHUYECKOU peaKkuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUU H
MPUMEHSATH 3TU MOHATHUS IIPU ONMUCAHUM BEIIECTB U UX MPEBPAIICHUIN
COCTABJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM TUCCOLMAIIMU KUCIIOT,
nieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHi

WOHHOI0 OOMeHa

PacCKpbeIBaTh CYHIHOCTHb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUEThI MO YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerasuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
MpUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHMI COOTBETCTBYIOLIUX

XAMHYECKHUX PEaKUi

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBAThH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B Pa3IMYHbIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSIMHU IO BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYYCHUIO U CO6I/IpaHI/HO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICJIUTEIBHON MEATCIbHOCTH —




aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEeMAaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CBSI?)Cﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHWEe, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/iePKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBeKa. XHMHUS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJaxX ITO3HAaHHA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnioco0n1

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI  XHMHYSCKHX

351eMeHTOB. [IpocTbie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumuyeckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KommnuectBo BemectBa. Moisib. MossipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyUecKnue U XUMHYCCKHE SBIICHHS. XHUMHUYCCKas pCaKknusga u e€ IMPpU3HAKH.
3akoH COXPAHCHUS MACChl BEIICCTB. XHMUYECKHUE YpaBHCHUH. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMHYECKHUX PEaKIUi (COeTUHEHMS, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0H, C MpaBUjIaMu
paboTel B saboparopuu W nOpuéMamMu oOpaimieHuss ¢ J1abopaTOPHBIM
0o0opy/sOBaHUEM, M3yUy€HHE M OIUCAaHUE (QUINYECKHX CBOICTB 00pa3loB
HEOPraHMYeCKUX BEUIeCTB, HaOmojeHue (u3nyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYM, TNPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHICTBHE MeJla C KHCJIOTOW) SBIEHWW, HAOMIOIEHWEe W OINUCAaHUE
NPU3HAKOB MPOTEKaHMs XHUMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKENlE3a C PaCTBOPOM

comm meau(Il), n3yuenne cnmocoOoOB pasneneHus: cMeceit (C MoMOIIbI0 MarHuTa,




2.1
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23

(buIpTpOBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpoBEACHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB IPOBCIACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS] MAacChl, CO3JaHHE MOJeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTeNM HEOPraHMYEeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sieMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiictBa (peakiuu ropenus). Oxcunwl. [lpumenenue kucmopona. CrocoOsl
MOJIy4YeHHUsl KUCIOpoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KUCIOPOoIa

TennoBoit 3PPeKT XUMUIECKOH peaKkIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yrojib U MEeTaH. 3arpsi3HEHUE BO31yXa,

yCHJICHHE TApHUKOBOTO 3()(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — sneMeHT u mpocroe BemiecTBo. HaxoxaeHue Boaopojia B MPUPOJIE,
¢usnyeckue M XUMHYECKHUE CBOMCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHHUS.

Kucaote! u comu
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Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpEL.
HacelllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B mpupoje M B KH3HU 4YesoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arps3HEeHHE MPUPOIHBIX BoA. OXpaHa M OYHUCTKa
MIPUPOIHBIX BOJ

Knaccudukanuss neopranmdeckux coeaunenuid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpazyronue. Homenknarypa okcuaoB. Dusznueckue M XUMHUYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJO0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Toiryuenue ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. dusznueckue u
XUMHYECKHe cBoMcTBa KHCIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tomyyenue kucnot

Comu. Homenknarypa coneil. @usznueckne M XUMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen




2.10

I'ereTnueckas cBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVMMHYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpKaHUS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHuE, paclo3HaBaHUE U U3YUEHHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJCHCTBUS BEIIECTB C KHCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TOpeHus (I1okapa), 0O3HAaKOMJIEHHUE C
o0pa3llaMu OKCHJOB M OIMCaHME HUX CBOMCTB, NOIydeHue, coOupaHue,
pacno3HaBaHUE M M3Y4YEHUE CBOMCTB BOJoOpoAa (TOpeHHEe), B3auMOJACHCTBUE
Bostopoza ¢ okcugoM Meau(1l) (Bo3MOXXHO MCHONB30BAHNE BUICOMATEPUAIIOB),
HaOmrozeHne OoO0pas3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTaylaMd (HaTpUEeM U KaJbLHEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIIPENIEICHUE PaCTBOPOB
KUCIOT M LIeJIoYeil C IOMOIIbI0 MHJMKATOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpPAacKM MHJUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYEH, H3YyYCHHE
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, PeaKLIMi HEUTPAIN3allii, [I0JIy4€HUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOr0 METajula JpPYyrdM M3 pacTBopa COJIM, pEIICHUE
AKCIEPUMEHTAIbHBIX 3a/lady N0 TeMe «BakHelnne Kiacchl HEOPraHMYECKUX

COECIUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITNN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHYECKUX JJieMeHTOB. [lonsatue o
TPYIIAx CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIE METAJIIBI,
rajioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT amM(pOoTepHbIE

OKCHU bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctemMa XMMUYECKUX 1eMeHToB J[. M.
Meneneesa. Koportkonepuognas " JUTMHHOIIEPUOAHAS ¢bopmbI
[lepuoanueckoit cuctembl xuMHueckux anemeHToB [[.M. Menneneesa.
Ilepponbl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyImiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aTOMHbIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XHUMHYECKHX DJICMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nosoxenuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyNmaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

IpaKJaHUH

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAs) CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOHGCCBI

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUN HKCHEPUMEHT: H3Y4eHHME 0O0paslloB BELIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pAacTBOpPaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX peaklnil (rOpeHre, peakiiuy pa3aoKeHUs], COSTUHEHUS )

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo 1 XumMHu4deckas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX deMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHUI B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepumoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBsI3U. THUIBI KPHUCTAUIMYECKUX
pELIETOK, 3aBUCUMOCTDb CBOVCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMuyeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX peakluil 0 pa3IMyHbIM MpU3HaKaM (110 YUCIy U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX QJICMCHTOB, I10 O6paTI/IMOCTI/I,




1.4

[0 YYacTUIO Karajmu3aropa). OK30- M DJHIOTEPMHUYECKHE peakiuH,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIUU

[Tonatue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMu4ecKOM paBHOBECHUH.
@akTopsl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKUMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHU A

L.5

1.6

1.7

2.1

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C HCHOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajlaHca

Teopust AJIEKTPOIIUTUYECKONW IUCCOLMALMU. DJIEKTPOIUTHl U HEDIEKTPOIUTHI.
KaruoHnsl, aHnoHbel. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckou cBsizu. CteneHs auccouuanuu. CUIbHBIE U Ca0ble JIEKTPOIUTHL.
Peakuuun vMoHHOro oOMeHa. YcCIoBHS NPOTEKaHUs PEaKLUi MOHHOIO OoOMEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojiell B CBeTe MNpEeACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauectBeHHble peakun Ha MOHBI. [IoHsATHE O THAPOIU3E COoJIeit

XVUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOM peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONIPOBOJHOCTH  PAcTBOPOB  BEIECTB,  Ipolecca
JMCCOIMAIUN  KHUCJIOT, INenoueil M comel  (BO3MOXKHO —HCIOJB30BaHHE
BUJIEOMATEPHAJIOB); TPOBEIEHUE ONBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUe BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKIMi (FOpeHHE, peakluu pPa3JIoKEeHUs, COEINHEHUs);
pacrio3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBHE C MeTalJlaMH, HEMeTajulaMH, IesodamMu). XIJIOPOBOJIOPO.

ConsHas KuClIoTa, XMMAYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BakHeWinue XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTePHbIE CTENICHN OKHCiIeHUs. CTpoeHue u (pU3MUECKUe CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XHUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢u3nueckue W XUMHUYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCJIO0Ta, (PU3MYECKHEe M XUMHUYECKUE CBOMCTBA
(o0mme Kak MpeACTaBUTENs Kijacca KHUCIOT U creruduieckue). XMMHUIeCKHEe
peakiuu, JIeKanue B OCHOBE MPOMBIILICHHOTO croco0a IMOJIydeHHsI CepHOU
KHCJIOTBI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpcaOoTBpalliCHUA

2.3

OOmiass xapakTepucThuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
¢dbusnueckre U XMMHYeCKue cBoiicTBa. KpyroBopot a3zoTa B mpupojie. AMMHUAK,
ero (pu3MYecKre M XUMHUYCCKUE CBOMCTBA, MOJy4YeHHWE M npuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHWE M XUMHUYECKHE CBOWCTBA, IPUMEHCHHUE.
KadectBenHnasi peakiiusi Ha MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHE,
¢du3nueckue W XUMHUYECKHE CBOMCTBa (00IIME KaK MpeICTaBUTENS Kiacca
KUCJIOT U crenuduueckue). Vcnonb3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)
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®ocdop, amtoTponHsle MoauduKauu gocdopa, GpUNUECKHEe U XUMUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuU3MUECKUE U
XUMHUYECKHE CBOMCTBa, moisiydenue. lcnonb3oBanue QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHTOoB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaIK, PacpOCTpaHEHHE B TPUPOJE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKCcuabl yrieposa,
X (U3NYECKHEe W XUMHYECKHE CBONCTBA, EHCTBHE HA JKUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpO6J’IeMBI, CBsI3aHHBIE C OKCHAOM




yraepona(IV); rumoreza rno0ambHOTO TMOTEIJICHUS KJIMMaTa; IMapHUKOBBINA
a¢dekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYCCKHE
CBOWCTBa, NOJY4YCHHUE W TpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHArT-
nonsl. Ucmonbp3oBaHue Kap6OHaTOB B 6bITy, MCIUIHHC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3STICTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTe o OWoIOrHYecKH
BRXHBIX BEIECTBAX: XHpax, OeNKax, yrJieBoJaX — W HX POJIU B KHU3HU
yeloBeka. MarepuaabHOE €IUHCTBO OPraHMYEeCKUX W HEOPraHMYECKHUX

COEIUHEHUN

Kpemuuii, ero ¢usnyeckne ¢ XHUMHUYECKHE CBOWCTBA, MOJY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuusa(IV) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTpouteiabHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jkene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHHCBHOﬁ KHU3HHU

2.8

XUMHUECKUI SKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEAaKIMA HA XJIOPHUA-
MOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’KarolIHe
(u3nuecKkre U XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(raoTeHHI0B); O3HAKOMIIGHME C oOpa3liaMu cepbl M €€ COCIMHEHHUSIMU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha Cynb(paT-uOH U HaONIOJeHHe TIpu3Haka eé
MPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHalloB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; TOIyIeHUE, COOMpaHne, paclio3HABaHHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DEAaKIMi Ha HOH
aMMOHUS U ¢ocar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICICTBHE KOHIIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
WCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HW3y4YE€HHE MOJENeH KpPHUCTAJUIMUECKUX
peméTok anmaza, Trpadura, (¢QyulepeHa; O03HAKOMIJIEHHE C  IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJY4YCHUE, COOMpaHHe, paclio3HABaHHE M HM3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMHi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPHU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHele HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUHCHU A

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsi3b U
METaJJIMYEcKasl ~KpUCTauIMyeckass pemeérka. ODJIEKTPOXUMUYECKUH  psl

HaprI)KeHI/Iﬁ MCTaJI1JIOB

3.2
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duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0IIMe crioco0bl MOTYYeHHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBILIIEHHOCTH

[lenouynsle MeTasuibl: mosokenue B llepumonmyeckoil cucreMe XUMHUYECKUX
anemeHtoB [[.MI. MenaeneeBa; CTpo€HHE UX ATOMOB; HaXOXJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCHUIABI HATPUAd W KaJiusd. HpI/IMeHeHI/Ie MSJIOYHBIX MCETAJJIOB U HUX

COeIMHEHUN
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[IlenoyHO3€MENBHBIE  METAUIBl  MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xXumMudeckux 31meMenToB [[.1. MenzeneeBa; ctpoeHne
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKHME U XMMHUYECKHE CBOMICTBa
Mardus MU KaJlbIlUs. Baxneimue COCAMHCHUA KaJlbIlUA (OKCI/II[, THAPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkeHue B Ilepuoaudeckoll CUCTEME XMMHYECKHX 3JIEMEHTOB
JI.. MenzaeneeBa; CTpOCHHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AFOMUHMS. AM(OTEpHbIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leprnonnueckoi cucreme XumMuiaeckux snementos [[.1.
MeHieneeBa; CTpOGHHME aToOMa; HaxoxkJIeHue B mpupoge. Dusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. OkcuIpl, ruapokcuabl u coiu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOWCTBA U OTyYeHUE

3.7

XHUMHUYECKUMN 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB M CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHM; U3YYEHUE Pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
WCIOJIb30BaHNE BHUJAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB XECTKOW BOJIBI;
mmpolecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(mMaraus, xanbius, adroMuHus, nuHka, sxeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kaiuss W Kainblusad  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
LIMHKA; PElIeHUE HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxueiime MeTamibl 1

X COCOIUHCHU A

Xumus 1 OKpYyiKaromasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUMH. BemiectBa u MaTcpHrajbl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcImonb30BaHUE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromet cpensl [1/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupoHble WCTOYHHMKH YTIIEBOAOPOAOB (yrojb, MPHUPOIHBIA Tra3, HETh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " TPpOMBIIIJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPCMECHHOI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMHU TCXHOJOIUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOY4YaIOUIMMCS paccMaTpuBaTh
XUMHUIO KaK cepy cBoelt Oyayiieil npodeccuoHaIbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE, CONb (CpemHss), XUMHUYeCKas
peaKIusi, peaklud COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHUs, PeaKuy OOMeHa, TeIuIoBoW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U IPOLEHTHAs! KOHLEHTpaLUs

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




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleéTka (aToMHas, MOHHAs, MeTauIMJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JUCCOLMALMS, PpPEaKUUd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HEoOpaTUMble peakiHH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCETAJLJII0B, CIIJIaBbl
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIbHO UCIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METAUIbl U CIUIABBI,
HOPOAYKTHl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEILCKOM XO34HCTBE, Ha
IPOU3BOJICTBE U TOHUMAaHUE 3HAUYEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
Y XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

yu4eOHBIX TPEIMETOB
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HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
M0 XUMUU (HayyHass W Hay4dHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBax, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM MIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHHH  XUMHUYECKUX  pEaKIHi; OCHOBAMH  XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsia  sapa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIECICHUEM JIIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KNS U KAJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TIABHBIX
MOJTPYIIax) v AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenne kinaccuumpoBarh:
7.1 XUMHUYECKUE AJIEMEHTHI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsil
' HOHa
g2 BUJ XUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpPHI B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb
9 YMeHne xapakTepu3oBaTh GU3NIECKHE M XUMHUYECKHIE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHuii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u
' III), oxcuas! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 06e3omacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCEHEBHOW JKM3HHU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHHU3MBI ONPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannune mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MUCCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

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




WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKIuil

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC C€TO CBOfICTB; MOJIYUYCHHUC YTJICKHUCIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHIJIOpaHka u
denondranenna) A ONpeAeNeHUS XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC JKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘~IeCKa$I
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUSA,

«BaxHelme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPAX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cymnbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblysi, aTFOMUHUS,

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

14

YmMmenue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(I)I/IKOB n Ta6J'II/II_I U BBIIBJIATE SMIIMPHUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJspHBIE 00BbEM Tra3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyeckue U XUMUYECKHUE SBJICHUA. XHMMHMUYECKass peakius U €€ IPU3HAKHU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH u llepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonuueckuii 3akoH. llepuoanyeckas cucrema XxumMudeckux sneMeHTos JI.M.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pHUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, 3JEKTPOOTPUIIATEIHLHOCTH,
METaUIMYeCKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM J3JIeMEeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpHCTANIMYECKUX PpEmETOK (aToOMHas, WOHHAsA, MeTaJIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccudpukanus um HOMEHKJIATypa HEOPTaHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue W XUMUYECKHME CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

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

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHIOB HemeTamuioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, meau(ll) u

xkenesa(ll, I). TTonydyeHne okCUI0B METAILIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
THJIPOKCUJIOB ~ QIIOMUHUS, Kene3a, IMHKa). llodmydyeHue ocHoBaHuil H
aM(OTEpPHBIX THJIPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAaHHOW CEPHOM M a30THOW KHCIOT.
[Tomy4yenue kucnot

OO0mre XuMHYECKHe CBOMCTBA cpenHux conet. [lomyuenue coneit

[Tonyuenue, cobOupaHHe, paclmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aAMMHAKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI TOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOoMYy 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEINH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJICHHA.  DJEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEILHON PEaKLIUU

Teopus anekTpoauTudecko nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEeKTPOoJuThl. CHUiIbHBIC U c1a0bie JIeKTPOIUThL. CTENeHb JUCCOLMAIIIT
Peakiiuu monHoro obmeHa. YCiIOBHS MPOTEKAHMs pPEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B J1adopatopuu u OBITY.

HepBa;I moMoub IIpu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKarouleil  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenbHast nmomyctumas koHmeHtparus BemectB (IIJIK). Pomp xumun B
pelIeHUr HKOJOTHYECKUX TMpoOjeM. VYCWIeHHEe MapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriaepoaa, KpeMHUSI U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (yroyib, MPUPOIHBIA ra3, He(dTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUIIEH, 3TaHOJI, TJINIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, O€NKax, YriaeBoJax — U uX

POJIN B ) KU3HU YCIIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumust: 8- kiacc: 0a30BbIi YpOBEHb: yUeOHUK; 5-€ u3ianue, nepepadoTaHHoe, 8
kiacc/ ['abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. AKITMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

Xumust: 9-1 kiacc: 6a30BbIN YPOBEHB: YUeOHUK; S-€ n3Ianue, mepepadotaHHoe, 9
knacc/ ['abpuensa O.C., Octpoymos U.I"., CnaakoB C.A. AKIIMOHEpHOE

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA

Xumus : ypoku B 8 kinacce : mocoodue s yuutens /H. H. INapa

Xumus. Ypoku B 9 kiacce : nocodue s yuurens /H. H. ['apa

[Nabpuensn O. C., SumrykoBa A. B. Pabouas terpans. 8 ki. K yueonuky O. C.
["aOpuensHa «Xumus. 8.»

[Nabpuensn O. C., SImykopa A. B. Pabouas terpanp. 9 xi. K yueonuky O. C.

["abpuensHa «Xumus. 9.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://www.yaklass.ru L{ludgpoBoit oOpazoBaTenbHbIN pecypc IS KO

https://lesson.edu.ru/lesson/ bubnuoreka LIOK



http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/
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