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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
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 YUYETOM KOHLEIIIUU MPEnogaBaHus y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIBHOE peAMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHHU, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBAaTEIPHOCTh W3YYEHUS] XUMHUU C YU4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEAMETA U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
0o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTUYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el 1 PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSTEIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIILIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM ATare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHusi MPOrpaMMbl IO XUMUU CPOpPMHpPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

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

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAaydYHOMY 3HaHHUIO U
MeTOoJlaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWN W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHM, 3aKOHOB M TEOPETUUSCKHUX ITOJIOKCHHM,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbBHOW M y4eOHO-UCCIEI0BATEIbCKON
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 MHTEIUIEKTYaJIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOyJaromuxcsi K CaMOCTOSTEIbHOM MMO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIer0 MHUpa, MCIHOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh UX IMpPU PEIIEHHH MpoOJieM B TMOBCEIHEBHOW XU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1€JeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JE€ATETBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpoGuis U HAMpaBICHHOCTH IajlbHEHIIEro
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs 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).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zziesieHus CMecei.

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

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBSI3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMUUYECKUE SABJICHUS. XMMHUECKas peakiuus U €€ MpU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukamus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/A0H, MpaBUiiaMu padoThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢usnueckux (MJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHU, HAOMI0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3Y4YeHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaOMIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEICHUS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe M HEOPraHUYECKHUX BeLIeCTB

Bo3ayx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BemecTBo. Haxoxknenuwe kucimopoia B TpupoAe, (HU3MUECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TemnoBoit 3¢G(}eKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. 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.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyoniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHBIE) U
HecosneoOpaszyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHnil. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHne KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICMCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3liaMH OKCHIOB U
OMMCAHWE WX CBOWCTB, MOJYy4YEHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozehcTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3ll0B BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJbI C METaJLIAMU
(HaTpyueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPeakUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJTOYHO3EMEIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepuonnueckoii cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, TMPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAHUE KaK OOIMMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJCIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCIMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 00OpaTUMOCTH, MO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMHU, TEPMOXUMHUUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [loustue o karanuse. I[lorsTe 0 XuMruyeckoM paBHoBecuU. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKiuu. CocraBiieHue YpaBHEHHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

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 peakiii Ha HOHBL. [[OHSATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakiuil  HOHHOro  OOMEHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pAciO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBL, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MpUMEpe  XJiopa
(B3aUMOJIEHCTBHE C METaUIlaMy, HEMEeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKUE cBOMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3NUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckrue). XHUMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
busznyeckrue u XMMHUYECKHE CBOMCTBA, ONMyyeHue u npuMenenne. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHMHEPAJIbHBIX
yIo0peHnil. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3ndIecKue U XUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKHUCJIEHHUSA.  YTIJEpokd,  aUIOTPOIIHbIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJEMBbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue kKapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U CEIBCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOJAYKThl UX MepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OejKax, yrieBojax — U ux
poJiM B JKH3HM YeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine CTpouTenbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIMMUe (PU3NUECKHEe W XUMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIiK Ha Cynbdar-
MOH W HaOJIOJieHHWEe Npu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIJICHHOCTH, PEIICHHE 3KCIEePUMEHTAIBHBIX
3a7a4 1o TeMe « BakHeunme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mme
CIOCOOBI TIONTy4eHHUs MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3anuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nosnoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MenpaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJEHUE B MPUPOLE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIOMUHUN: TTo10keHKE B [leproIndecKoil CuCTeME XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXxJAeHUE B mnpupoac. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOXKHO  KCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenme
METAaJIJIbl U UX COCAMHCHUS.

XHMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuu IKCnepumenm:

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

Mexcnpeomemmoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUHN, SIBJSIONINXCS CUCTEMHBIMHU JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEINPOBAHUE, HM3MEPEHUE, MOJIENb, SBJICHHE, TapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTbD, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
I10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMN U
pacCIIMpPEHUE OIbITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTproTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTU BIANETh JOCTOBEpHOU MH(MOpMAaIMEl o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpamaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpPaBUJIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJ]lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecCe OTOW Yy4yeOHOM [eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TIpEeACTaBlIeHUsT 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHHUI0 W TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBuUi OE30MAaCHOCTH TpU  OOpalieHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaIbHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro pona,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUHU MPOAOJKEHUSI 00pa30BaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHATBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHUA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU MU3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS MOBBIIIECHHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUSl TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHblEe TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHUU (BBIICIATh UX XapaKTEPHbBIC
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,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yUCHHSI,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOJIb3yEeMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATH U XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIU3UPOBATH W HWHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4Hble METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOM U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCHl (B XOA€ Juajora W (WJIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTb MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOI pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM M MCCIIEOBAaTEIbCKOM  JEATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW 1€, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4dHbIE 3HAHUS, YMEHUS M CHOCOOBI



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

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKalus peakiui: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiunmy,
AIpO aTOMa, JJIEKTPOHHBIA CJIOW aroma, aTOMHasi OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpHAsh KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucteme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpymnmna)», Manbeie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckass cucTeMa XuMmuYeckux diemeHToB J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YHCI0 IEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MIPUMEHSATh OCHOBHBIC OIIEPAIMN MBICTUTEIIBHON JEATCTLHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJICIHUPOBAHMUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJNYyYEHHUIO W COOMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJI€W paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AHHUOH, IPOCTOE BEIIECTBO,
CI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKast CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MPEeHeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU OHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPAIICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUM 1o (opmyiaM, BHUI XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBathk cMbich llepuogmueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO OJJICKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOsIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHHI B
npeenax MaJblX NEPUOJIOB U TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (hEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

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



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
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;

coOnM0aTh  MpaBWUja  MOJb30BAaHMWA  XMMHYECKOW  MOCyAOH U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIONYYCHUI0O WU COOMPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OINEpAIllMi MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAaHNE, DKCIEPUMEHT (peaabHBbIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
) . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAVHCHUSA
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KonuyecTBo yacos
Ne HMara DJIeKTpOoHHbIe HU(pOBbIE
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE pecypchbl

padoThI padoThI

IIpeamer xumuu. Poib
XUMHH B )KU3HHU YEJIOBEKA.
Tena u BemecTBa

TlonsaTue o meTomax
IIO3HAHUJI B XUMHUHU

[IpakTuueckas padorta Ne 1
«[IpaBumna paboTsl B
nabopatopuu ¥ IpUEMBI
oOpareHus ¢
71a00paTOpHBIM
000pyI0BaHUEM

YucTele BemecTBa U CMECH.

Crioco0sl pazneneHust
cMeceit

[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha
IIPUMEPE OUUCTKU
MTOBapEeHHOM COIH)»

ATOMBI U MOJIEKYJIBI

https://lesson.academy-

content.myschool.edu.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-7¢5¢3a618bc3

https://lesson.academy-
content.myschool.edu.ru/lesson/d6¢cb67{7-
9858-4e35-a376-a9¢c667da2315

https://lesson.academy-
content.myschool.edu.ru/lesson/93666066-
14b0-4623-9348-163e1b246aca

https://lesson.academy-
content.myschool.edu.ru/lesson/b5788a46-
b8b5-421¢c-a520-78794f8cc321

https://lesson.academy-
content.myschool.edu.ru/lesson/24899d03-
b537-43db-bef1-5de8204cefd5

https://lesson.academy-
content.myschool.edu.ru/lesson/af558710-
6318-445£-9939-df152092846d

XUMHUYECKHUE DIIEMEHTEI.

https://lesson.academy-




3Haku (CUMBOJIBI)
XUMHYECKHUX IJIEMEHTOB

HpOCTBIC " CIIOXKHBIC

content.myschool.edu.ru/lesson/a0908919-
5a02-4847-913f-623b382fdd7f

https://lesson.edu.ru/lesson/4d02584c-

YpaBHEHUS

8 BEIIECTBA e19a-4£65-97f0-bfce8d7f3eel
9 ATOMHO-MOJIEKYJISIPHOE https://lesson.edu.ru/lesson/1f64 14bc-
y4YEHUe b7a4-4e73-a823-e95db002d259
3aK0H NOCTOSIHCTBA COCTaBa
BelIeCcTB. XUMHUUIECKas
10 (bopMy1a. BateHTHOCTH https://lesson.edu.ru/lesson/08187608-
pMyJa. 02b3-4¢05-b334-90c7 1cdd824b
aTOMOB XMMHYECKUX
3JIEMEHTOB
OTHOCUTENbHAA aTOMHAas
11 Maced. OTHOCHTEIEHAS https://lesson.edu.ru/lesson/663dc277-
) a 9e4£-43b8-af63-9102b8123c09
MOJIEKYJIIPHASI Macca
MaccoBas goist
12 N UMIIECKOL0 AIEMEHTA B https://lesson.edu.ru/lesson/7e6f61de-
CCKOTO SJleme 5¢a6-46df-82b6-¢5c6ed877a09
COCIMHECHUU
13 KomnmuecTBo BeliecTna. https://lesson.edu.ru/lesson/d63813a3-
Mons. Monsipaas macca 2fal-4bel-a2a2-51d64b48d3ba
dusznueckue 1 XUMHUYECKHE
14 X https://lesson.edu.ru/lesson/551fb282-
ABJICHUA. AMMHIHCECKaA ddS5c-4b5d-90aa-1d52dfe42f35
peakuus
[Ipu3sHaku u ycioBus
15 DOTEKAMIS XUMITECKIX https://lesson.edu.ru/lesson/527¢f9¢e7-
p _ 1¢21-49a4-866¢-9¢20f0al585¢
peakuuii
3aKOH COXpaHEHHUS MaCChl
https://lesson.edu.ru/lesson/f8cbba2c-
16 BelecTs. XUMHUYECKUE

5e34-41ce-8bc6-388580067143




Brrancnenus KOJINYECTBA,
MacCChl BEICCTBA I10

https://lesson.edu.ru/lesson/4da7eble-

17 YpaBHEHUSAM XUMHUYECKUX c088-42e8-ae14-bf9ac9al67ed
peakuuii
Knaccudukanms

13 XUMHYECKUX PEaKIui https://lesson.edu.ru/lesson/e093dccf-
(coenuHeHus, pa3IoKeHHUs, 40f3-4242-b78a-9f426bbd9d5f
3aMelIeHus, 0OMeHa)

M. B. JIomoHOCOB —

19 YU€HBIN-PHIUKIIONEIUCT. https://lesson.edu.ru/lesson/b72dSbbf-
O06006111eH1E U 065¢-4¢51-be9d-56349d4e4f7a
cUucTeMaTu3alus 3HaHUI
KonTponbnas padora Nel mo

20 Teme «BemmecTsa 1 https://lesson.edu.ru/lesson/bScbbe71-

093e-492d-be67-c766a95bc03d
XUMHUUYECKHE PEAKLIUN
Bo3ayx — cMech ra3os.

1 Cocras Bo3ayxa. Kuciopon https://lesson.edu.ru/lesson/61b6e260-
— DJIEMEHT U IIPOCTOE 581b-4da9-bcc7-0dab76ff795b
BeniecTBo. O30H
OU3NYECKUE U XUMUYECKUE
CBOICTBA KUCJIOpOa

2 L —— https://lesson.edu.ru/lesson/b3fal1296-

01c6-4771-a9f0-87e57b4e0af3
ropenue). [lonstue 06
OKCHJIaX
Crnioco0sI mostyueHust

73 KHCIIOpOo/ia B 1a00opaTopuu U https://lesson.edu.ru/lesson/1d86d0c0-
IIPOMBIIUIEHHOCTH. £430-4d90-9bc3-1263746fdb06
IIpumeHeHue kucnopoaa

24 TennoBoii a3 dext https://lesson.edu.ru/lesson/1fala62d-




XHUMHYECKOH p€akuunu,
IIOHATHUEC O
TCPMOXUMHUYCCKOM
YpaBHCHHH, 3K30- U
OHAOTCPMHUYCCKUX PCAKIHUAX

labb-4a2a-b0d2-094227d15a70

TomuBo (HedTh, yronb u
MeTaH). 3arpsi3HeHue

https://lesson.edu.ru/lesson/9eb6a556-

25 BO3/1yXa, CIIOCOOBI €ro 26¢d-4113-b6df-cd534e62b05e
MPEIOTBPALLCHUS
[IpakTuueckas pabora Ne 3

26 1o teme «llonyuenue u https://lesson.edu.ru/lesson/8ceac680-
coOupaHue KHCIOPoaa, 8e78-467e-9583-7ac88ba934e3
W3YyYEHHUE €TI0 CBOMCTB)
Bonopox — anemeHr u

27 https://lesson.edu.ru/lesson/58cce711-
MPOCTOE BEMIECTBO. 1b81-4d4a-8¢80-27¢05 1 fcadfo0
Haxoxnenue B mpupone
duznyeckre 1 XUMHUUECKHE

73 BOHCTEA B N https://lesson.edu.ru/lesson/fba565eb-ccfc-
CBOHCTBA BOAOPOAA. 4cb3-ab51-77f8760a792b
[Ipumenenue Bogopona

9 Tloustue o kuciorax u https://lesson.edu.ru/lesson/54f51078-
COJISIX dbab-48a7-9aed-€50512952959

30 CriocoOsI mosTyueHus https://lesson.edu.ru/lesson/d1760e9c-
BOJIOpO/A B JIaOOpaTOpuu 4d36-49b3-b1{5-c6e5ea2038f9
[TpakTuueckas paborta Ne 4

31 o teme «llonyuenue u https://lesson.edu.ru/lesson/565f0aac-
coOupaHue BOI0po/a, €363-4¢13-8724-e7d83828b4el
HW3YyYEHHUE ETO CBOMCTB)

. . https://lesson.edu.ru/lesson/38e680fe-
32 Mossipablii 00bEM Ta30B.

524d-472d-a431-935b8a5{848a




3akoH ABoraapo

Brruncienusa o0béma,
KOJIMYECTBA BEIIECTBA ra3a

https://lesson.edu.ru/lesson/e9564d05-

33 110 CTO H3BECTHOMY abea-455d-9367-3a872d0decTb
KOJINYECTBY BELIECTBA WIJIN
00BEMY
Brruncinenus o06EM0OB razos

34 10 YPaBHEHUIO pEaKIUU Ha https://lesson.edu.ru/lesson/dea9b4e0-
OCHOBE 3aKOHA 00BbEMHBIX €670-468d-be30-b8425795b880
OTHOIILIEHHUH ra30B

35 dusnueckue U XUMUYCCKUE https://lesson.edu.ru/lesson/13556db3-
CBOWCTBA BOJEI 1863-4d5e-b13f-bc4a01f8fa9b

36 CocraB OCHOBaHUIM. https://lesson.edu.ru/lesson/399b02d8-
[TonsiTre 06 nHaMKaTOpax b3b7-4d17-bac6-e088e08be8cS
Bopna xak pactBopuTens.
Hacrimennrnie n

37 https://lesson.edu.ru/lesson/658d977a-
HEHACBIICHHBIC pACTBOPBL. 29ec-4e14-9bd1-cdfdd073cd59
MaccoBast 10115 BEIIEeCTBA B
pactBope
ITpakTruyeckas padora Ne 5
o teme «lIpuroroBnenue

38 . . https://lesson.edu.ru/lesson/a96f9a30-
PacTROPOB € OTPEACICHHON eb66-4724-8171-eda3c49b3d62
MacCOBOH JoJIeu
PAacTBOPEHHOTO BEIIECTBAY»
KonTtponsHas padora Ne2 o

39 K B https://lesson.edu.ru/lesson/837e87¢c1-
TEME (RHCTIOPOAL. BOAOPOLL. 6bc6-432£-5090-c9926248849f
Bona»

https://lesson.edu.ru/lesson/ab9825ce-
40 OKcuIBI: COCTaB,

7a20-40e7-8294-ad1c5bcd441ab




Kiaccudukanms,
HOMEHKJIaTypa
[TosrydeHre 1 XUMHUYECKHE
CBOMCTBA KMCJIOTHBIX,

https://lesson.edu.ru/lesson/9de6ad6a-

H OCHOBHBIX U aM(OTEPHBIX 14£5-4d70-8233-c47c742ed35d
OKCHIOB
OcHoBaHU: COCTaB,

42 KnacenKams https://lesson.edu.ru/lesson/be898258-

T, b059-43b1-b888-7ba34054633d
HOMEHKJIaTypa

43 [Tonyuyenue n xummdeckue https://lesson.edu.ru/lesson/6ela27cf-e0fb-
CBOICTBa OCHOBAHUI1 441b-98e7-db66df55¢eaea
Kucnotsl: cocras,

44 b https://lesson.edu.ru/lesson/bfOcc849-
fraccHpuiarus, £457-4b98-8691-d6e9c6db6c10
HOMEHKJIaTypa

45 [Tonyyenue u xXumu4eckue https://lesson.edu.ru/lesson/b77198d7-
CBOICTBA KHUCJIOT 0ff1-43ff-9afa-a217fbd49451
Comnu (cpennue):

46 HOMEHKJIaTypa, CIIOCOObI https://lesson.edu.ru/lesson/704£2053-
IMOJIy4YECHHUST, XUMAYECKHE ba7d-4e88-9240-ec5047c3ab94
CBOICTBa
[TpaxTrueckas padota Ne 6.

Pemenue

47 JKCIIEPUMEHTAJIBHBIX 33124 https://lesson.edu.ru/lesson/ed900a27-
1o TeMe «OCHOBHBIE KIaCCHI 2af0-4c09-b273-a8d554826¢e6a
HEOPraHUYECKUX
COCTUHECHUMN)

43 ['enernueckas cBsA3b MEKIY https://lesson.edu.ru/lesson/8a745728-

Kj1acCaMH HCOPraHN4YCCKUX

b0c2-4fd7-a4b5-a53a03aa57bb




COETUHEHUN

O0600111EHE U

https://lesson.edu.ru/lesson/e5512262-

49 cucTeMaTu3alus 3HaHu| 5951-4dc0-9449-c580929fc13d
KonrtponsHas padora Ne3 mo

50 teme "OCHOBHBIE KJIaCChI https://lesson.edu.ru/lesson/ba634702-
HEOpPraHuYeCKux f7e9-4ba2-aa5f-1bd600b01{80
COeIMHECHUI"
IIepBble monbITKH
KJIAaCCU(UKAIHN

51 https://lesson.edu.ru/lesson/4d3fb871-
XUMITICCRID SJCMEHTOB. b36f-4c15-9f78-1e95ab89c35f
[TonsaTHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB
Ilepnonnueckuil 3aK0H 1

57 [Tepuonnueckas cucrema https://lesson.edu.ru/lesson/62al1bb70-
XUMHUYECKHX IEMEHTOB /. 314d-4£30-986d-16e4cce4fbf4
N. Menneneena

53 IIepuonsl, rpymmsl, https://lesson.edu.ru/lesson/edd298d0-
IIOATPYIIIIBL 0587-4343-b208-be652591722d

54 Crpoenue atomoB. Coctas bubnuotexa [JOK
aTOMHBIX saep. M3oromnsl https://m.edsoo.ru/00ada342
CrtpoeHnne 371eKTPOHHBIX

55 000JI0UEK aTOMOB https://lesson.edu.ru/lesson/39acd92c-
aneMeHToB [lepuoanyeckoi c085-4bbb-alca-5381903204d2
cuctemsl /[. 1. MenaeneeBa
XapakTepucTrka

56 XUMHUYECKOTO DIIEMEHTA 10 https://lesson.edu.ru/lesson/b9c49a79-

€ro IMOJIOKEHHIO B
[Tepuonuueckoit cucreme /1.

70f6-4ace-9394-748241abd2d0




. MenneneeBa

3nauenue [lepuonnyeckoro
3aKOHa JUIsl pa3BUTHUS HAyKU

https://lesson.edu.ru/lesson/62b40b66-

>7 u npakruku. JI. M. be96-4b38-b773-fcad2b4£0023

MenpeneeB — y4€HbIH,
MeIaror v rpakJIaHiuH
PesepBHBIii ypOK.

O0600111eH1E U

53 oy https://lesson.edu.ru/lesson/26704b07-
CHCTEMATHBATI SHAHIH 306f-4eea-boef-07ef4bd5928e
Bceepoccutickas
poBepoyHas pabora

59 " https://lesson.edu.ru/lesson/5d6ec675-

OHHAA XUMIHCCkas cBA3b 8622-4130-ab86-3daac2be38d0
DNeKTPOOTPUIIATETFHOCTh

60 https://lesson.edu.ru/lesson/26704b07-
ATOMOB XHMMHIHCECKHX 306f-4eea-b6cf-07ef4b45928¢
JJIEMEHTOB

61 KoBanentHas HenossspHast https://lesson.edu.ru/lesson/26704b07-
XUMHYECKasl CBSI3b 306f-4eea-b6cf-07ef4b45928e

62 C https://lesson.edu.ru/lesson/b9aeaa8a-fbac-

TCHCHE OKHCIICHIA 4726-b6cc-9533¢98F3fa2
OKHCIUTETHEHO-

63 https://lesson.edu.ru/lesson/387f490b-
BOCCTAHOBUTEIILHBIC 5d6b-4831-b242-374¢2£39102f
peakuu

64 OKUCIUTEIN U https://lesson.edu.ru/lesson/387f490b-
BOCCTaHOBUTEIHN 5d6b-4831-b242-374c2£39102f
KonTtponsHas pabora Ne4 o

65 teme «CTpoeHue aToma. https://lesson.edu.ru/lesson/34d1ced3-

XuMuueckas CBI3b /
Bcepocculickas

2599-4¢31-88c3-051182cle65b




MpoBepoyHasi pabora

KoBasienTHas nosnsipHas

https://lesson.edu.ru/lesson/5714ad33-

66 XUMHYECKas CBA3b ! 9594-4£d7-8448-db8b184673a0
PesepBHbIii ypOK.
O0600111EHE U

67 . 1 https://lesson.edu.ru/lesson/5714ad33-
CHCTEMATHSAMHA SHAHIH IO 9594-4£d7-8448-db8b184673a0
teMe «CTpoeHue aroma.
XUMHUYECKas CBI3b»
PesepBHbIii ypOK.

63 0606 1 https://lesson.edu.ru/lesson/34d1ced3-

odterHe 1 } 2599-4¢31-88¢3-051182¢1¢65b
CUCTEMATHU3AINI SHAHUN
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME




9 KUIIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE Pecypchl
padoThI padoThI
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 https://lesson.edu.ru/lesson/e5f2eSda-
XAMUYECKHX dieMeHToB /1. U. 8588-4081-9741-a3c13edd696d
Menneneesa
3aKOHOMEPHOCTH B

) U3MEHEHUU CBOHCTB 1 https://lesson.edu.ru/lesson/6e136259-
XHMHYECKHUX SJI€MEHTOB 0b9f-44a4-9892-4a0d5d05ef27
MEPBBIX TPEX NEPUOTOB
Knaccudukanus u

3 1 https://lesson.edu.ru/lesson/d77750e6-
HOMEHICTaTypa 09£3-4052-802a-d29835991288
HEOPraHUYECKHUX BEILECTB
Bunn XuMH4eCcKOU CBSI3H U

4 e p— | https://lesson.edu.ru/lesson/d77750e6-

~ P T 09f3-405a-802a-da9835991288
pemeéToK
KontponsHas padora Nel no
teme «lloBTOpeHue n

5 - 1 1 https://lesson.edu.ru/lesson/81f9eal a-
yryon d0c5-4e6e-8233-3fe0ef24abfe
OCHOBHBIX Pa3JiesioB Kypca 8
KJTacca
Krnaccudukanus XuMuueckux

6 O — 1 https://lesson.edu.ru/lesson/73cfetbd-
peakt pasit cfb6-4e9f-992d-a32958ee6bth
MpU3HaAKaM

7 ITonsTHE O CKOpOCTH 1 https://lesson.edu.ru/lesson/66256d83-




XHMHYECKOH pE€aKkunu.
IloHsTHE O TOMOT€HHBIX U
IFeTCPOTrCHHBIX PCAKIIUAX

IloHsTHE 0 XUMHUYECKOM

paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh

2d71-4b3a-ab7b-5da241324b8f

https://lesson.edu.ru/lesson/66256d83-

cUCTeEMAaTH3alusd 3HaAaHUN

8 XMMHYECKON PEaKiuu 1 2d71-4b3a-ab7b-5da241324b8f
MOJIOYKEHUE XUMHUUYECKOTO
paBHOBECHS
9 OKHCIUTETBHO- https://lesson.edu.ru/lesson/e3cS5ceS58-
BOCCTaHOBUTEJIBHBIE PEAKLIMU baf7-46ec-b763-69ba4664990e
Teopus 21EKTPOIIUTUYECKON
10 ccormatii, CHbHbE 1 https://lesson.edu.ru/lesson/76ee69bb-
9df2-4470-82ec-26957b8b25¢c0
ciabbie AIIEKTPOIUTHI
11 HoHHble ypaBHEHHUSI peakuit https://lesson.edu.ru/lesson/659¢574b-
8a01-45e0-a397-18505ac007ec
XHWMHUYECKHE CBONCTBA KUCIIOT
U OCHOBaHHUU B CBETE
D IpeICcTaBeHui 06 https://lesson.edu.ru/lesson/47d6af1b-
. 698a-4050-8872-a5372d5ab4ae
BJIEKTPOIUTHYECKON
JHACCOIAAIUIN
XUMUYECKHE CBOMCTBA COJIEH
13 B CBETE MPEJCTABICHUN 00 https://lesson.edu.ru/lesson/e7aba987-
BJIEKTPOIUTUYECKON f351-4d05-a264-0ba234£49ffd
JACCOIAAIUIN
14 Honsae o rEIpomH3e conel https://lesson.edu.ru/lesson/c7318b9d-
2aae-4bc2-89e¢8-2103e0868c46
1 O6o006mmenue https://lesson.edu.ru/lesson/eb16803d-

54e5-4f63-bc8e-93ecbdbal155




[TpakTrueckas padora Ne 1.

https://lesson.edu.ru/lesson/22be6efd-

16 «Pemerine b011-429b-b0d0-a6782513e849
SKCIEPUMEHTAIBHBIX 3a7a4»
Kontposnbnas padota N2 1o

17 TemMe «JIEKTPOJIUTUYECKAs https://lesson.edu.ru/lesson/0072cdc7-
nUccoLranusa. XUMHYECKUE ac1d-44dd-89¢7-9f1d1eb70b20
peaKkuru B pacTBOpax»
OO01mas xapakTepucTHKa

13 CUIOLCHOB. XUMIIECKILe https://lesson.edu.ru/lesson/b6086ed4-

. ’ e33e-499f-8ce6-eb946e07acde

CBOMCTBA Ha IIpUMEpPE XJI0pa
XnopoBogopon. CosnsHast

19 KHMCJIOTA, XUMUYECKHUE https://lesson.edu.ru/lesson/64fd0e7e-
CBOMCTBA, OJIy4EHHE, 75b9-4017-a675-cf7e62aad0e2
IIPUMEHEHNE
[IpakTnueckas padora Ne 2 o

20 teme «lloyueHnue consHoM https://lesson.edu.ru/lesson/2fa56edb-
KHUCJIOTBI, U3y4EHUE €€ 24b8-48de-8807-edb0b851cab9
CBOMCTB»
Brrunciienus mo ypaBHEHHUSIM

21 XUMHUYECKUX PEAKIUH, €CIIH https://lesson.edu.ru/lesson/S1e2d5cf-
OJZIMH U3 PEarcHTOB J1aH B 2222-490b-8dc0-f87fcc8772b6
M30BITKE

2 OO6m1ast XxapakTeprucTruKa https://lesson.edu.ru/lesson/f92ea7c9-
aneMeHToB VIA-rpynmsl e3a6-4195-b341-a61e3e2490d3
AnnotponHbie MOAUpUKAIIH

73 cepel. HaxoxieHue cepsl U €€ https://lesson.edu.ru/lesson/f92ea7c9-

COEAMHEHHH B IIPUPOJE.
XHUMUYECKUE CBOMCTBA CEPBI

€3a6-4195-b341-a61e3e2490d3




CepoBonopo/1, CTpOEeHHUE,

https://lesson.edu.ru/lesson/fd25ba95-

24 (usiecKue 1 Xumiieckie 73b0-44d5-9db8-0ce613a77bas
CBOICTBa
Oxcuppl cepol. CepHas

75 KHCJIOTa, PU3HYECKUE U https://lesson.edu.ru/lesson/d4e05dbf-
XHUMHYECKHUE CBOMCTBA, 2615-4c45-9a39-62a664355136
MIPUMEHEHHE
XUMHUUYECKHE peaKInu,

JIeXKaIue B OCHOBE
MIPOMBIIIJICHHOTO CII0co0a
2% N — https://lesson.edu.ru/lesson/b44{706e-
i P ' efe8-4ecb-b626-f£9710eea806
XUMHUYECKOE 3arpsi3HEHHE
OKpY>Karollen cpeibl
COCIMHEHHSIMU CEPBI

27 Brruncinenue maccoBod 10U https://lesson.edu.ru/lesson/b44£706e-
BBIX0/1a IPOAYKTa peaKknu efe8-4ecb-b626-ff9710eea806
OO6mras XxapakTepucTruKa
27eMeHTOB VA-rpynnsl. A30T,

73 https://lesson.edu.ru/lesson/7d4d7a30-
PactIpOCTPAHCHHE B HPHPOAC, 3c8e-4ea9-a5b0-c9cf7c36a42f
¢bu3znyecKkrue 1 XUMHUYEeCKHe
CBOMCTBa
AMMuak, ero pu3nuecKue u

29 . https://lesson.edu.ru/lesson/b7e6133e-
XUMHHCCKHC CROUCTEA, 4c01-4e2-8888-64416de798d4
MOJIy4YeHUE U IPUMEHEHUE
[Ipaktrueckas padota Ne 3 o

30 o https://lesson.edu.ru/lesson/61b70096-
TEME (CIOJYHEHHE aMMIaKa, 859a-42a5-9£39-f6cce232476b
W3Yy4YEHUE €ro CBOMCTBY

31 A3oTHas KHucnoTa, e€ https://lesson.edu.ru/lesson/7cc90152-

(bI/ISI/I‘IeCKI/Ie U XUMHWYECKHEC

504c-44ba-9dd2-ab4f6b3c2d86




CBOICTBa

Hcnons3oBanue HUTPATOB U
coJiell aMMOHHUS B KauecTBe
MUHEPAJIbHBIX YA0OpEHH.

https://lesson.edu.ru/lesson/4ebd4383-

32 XUMUYECKOE 3arpsi3HEHUE 2a33-401d-bb2b-77902435d54d
OKpY>Karolleu cpeibl
COCJIMHEHUSIMU a30Ta
®ochop. Oxeun pochopa (V)

13 u hochopHas KUCIIOTa, https://lesson.edu.ru/lesson/32660a47-
(hU3UYECKHE U XMMUYCCKUE 4080-456b-a005-4bc477563aal
CBOMCTBA, OJIyYCHUE
Hcnonp3oBanue GocdaToB B

34 Ka4yeCTBE MUHEPAIIBHBIX https://lesson.edu.ru/lesson/ae102691-
ynobpenuii. 3arpsisHeHue 936a-42dc-8629-3003a772c746
MPUPOIHON cperbl hocdaTamu

35 z;i;i;i: g;zzlzl(;iia:;}me i https://lesson.edu.ru/lesson/02e87919-

. 08b3-4f95-bb96-2b66fee4d526
XUMHUYECKHE CBOMCTBA
Oxkcupl yriaepojaa, ux
(bU3MYeCcKre U XUMHUYECKUE
36 CBOHCTBA. DKONOIHICCKIe https://lesson.edu.ru/lesson/52ale7be-
12¢9-4a16-8953-4d1cec58396b
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoM yriepoaa (IV)
37 VIONBHAS KHCIOTA H 66 Com https://lesson.edu.ru/lesson/78ad63f8-
6el16-4cbe-bald-4cfcf033clde
[IpakTuueckas paborta Ne 4 o
38 teMme "[lonydenne https://lesson.edu.ru/lesson/ab5d6455-

YTJIEKUCIIOTO Ta3a.
KauecTBenHas peakius Ha

a0ea-4128-8617-07a52ad8{618




KapOoHaT-MOH"

[TepBoHayabHBIE TOHATHUS 00

https://lesson.edu.ru/lesson/579aabf2-

39 OPTAHUHCCKHUX BELIECTRAX Kak 3852-435£-9¢34-ba1273fd9a7a
0 COCIMHEHUSIX YIJIepoja
40 Kpe e . . https://lesson.edu.ru/lesson/40740cc9-
PEMIHH T €10 COCHMHCHIA 19ea-472¢-abdf-ade3dad50168
[IpakTuueckas padbora Ne 5.
Pemenue
A1 https://lesson.edu.ru/lesson/542tbae4-
OKCTICPHMEHTAILHBIX 3831 1O bed1-463f-a28-ec775877b977
TeMe «Bakuelinine
HEMETAJJIbl U UX COCTUHECHUS
KonTponbnas padora Ne3 mo
42 Tee «BaskHeHILIe https://lesson.edu.ru/lesson/d9ed76¢c-
4eed-488b-aabl-dacfb9883eda
HEMETAJJIbl U UX COCTUHECHUS»
OO01mas xapakTepucTHKa
XHMHUYECKHUX DJIIEMEHTOB —
MeTal1oB. MeTtauindeckast
43 https://lesson.edu.ru/lesson/3e09883 1 -
CBASH M METaJLTHecKa ¢7b6-4fa5-8743-6cc446e18ab6
KPUCTAJUIMYECKAs PEIIETKA.
dusnueckue cBONUCTBA
METAJLJIOB
XHUMHUYECKHE CBOUCTBA
44 METAaJJIOB. https://lesson.edu.ru/lesson/902a45c5-
DIEeKTPOXUMUYECKUN P 6df5-418a-ba03-67calf76f1a3
HaNpsHKEHUHA METaJIOB
O01u11e crocoObl MOTyYeHHS
45 MeTtaioB. CIjiaBbl. https://lesson.edu.ru/lesson/08c4849b-

Boruncnenus no ypaBHeHUsIM
XUMHUYECKUX PEaKLUi, eclu

39a4-477e-a190-91167c1{8674




OJIUH U3 PEareHTOB COACPIKUT
IIpUMECH

[TonsiTre o Koppo3uu

https://lesson.edu.ru/lesson/3d110449-

46 METaJJIOB 569d-4da7-8e18-2474aed96fdf
47 Il{ef0uHbIe MeTALIEL https://lesson.edu.ru/lesson/7d3e8ebb-
1fa4-4bfa-a855-1d970d213a82
43 OKCHUIBI M TUAPOKCHUIBI https://lesson.edu.ru/lesson/7d3e8ebb-
HATpUSA U KaIus 1fa4-4bfa-a855-1d970d213a82
49 Il{enro4yHO3EMENBHBIE METAILIBI https://lesson.edu.ru/lesson/38098433-
— KaJIpLUHA 1 MarHui ea37-4eda-ac90-64dc5857a2b4
50 Bakueiinine coequHEHUS https://lesson.edu.ru/lesson/38098433-
KaJbIHUs ea37-4eda-ac90-64dc5857a2b4
51 O06006111eHE U https://lesson.edu.ru/lesson/dbfb6fc3-
cucTeMaTHu3als 3HaHuH eb3e-4d6¢-8965-baaaad574020
57 JKECTKOCTh BOIBI U CIIOCOOEI https://lesson.edu.ru/lesson/bfc77662-
e€ ycTpaHeHus 9cfe-4240-856e-deSafSb62cf3
[IpakTnueckas padora Ne 6 o
53 YKE https://lesson.edu.ru/lesson/a4452dab-
TEME ARECTROCTD BOAK H 4cd2-42f4-aa49-ad598f68fed4
METO/IbI €€ YCTpaHEHUsI
54 A . https://lesson.edu.ru/lesson/945e5e8e-
JTOMHHHH 3770-4396-bef8-110f22d 144
55 AMpoTepHbIe cBOICTBa https://lesson.edu.ru/lesson/945eSe8e-
OKCcHJa U THAPOKCHIA 3770-4396-bef8-f11022d14{4
56 K https://lesson.edu.ru/lesson/8f9ea2f6-
e1e30 5ca2-47bf-87£2-975545b3¢948
57 Oxkcuapl, THIPOKCUBI U COJIU https://lesson.edu.ru/lesson/f44e6ab0-
xene3a (II) u xxenesa (I1I) fda3-4055-8fff-a99411f84bec
58 O06001menue u




cucremMarusanuia 3HAHUM

[TpakTuyeckas padora Ne 7.
Pemenune

https://lesson.edu.ru/lesson/7222b10c-

> PKCTCPHMEHTAILHBIX 38121 1O 2d4b-401d-90b8-b24530874d0c
TeMe «BakHeHIme MeTaJuIbl U
HUX COCIUHEHUI»
Brruucnenust mo ypaBHeHUSIM
XMMHYECKUX PEaKIui, eciu
OJINH U3 PEarcHTOB JIaH B
bubmuorexa [JOK
60 M30BITKE WA COTCPIKUT
https://m.edsoo.ru/00ael1750
npumecH. Boruuciaenust
MAacCOBOM JIOJIM BEIXOJ1a
MPOAYKTa PEaKIIU
61 O06001menue u
CHCTEeMaTH3alus 3HaHUH
KonTponsnas pabora Ne4 no
62 TeMe «BakHeHIe MeTaibl U
HX COCTMHEHUSY
BemectBa u marepuassl B
63 OBCEIHEBHON KI3HIL https://lesson.edu.ru/lesson/cb5ef102-
A 7c42-4fcb-a89f-580ec2234¢d0
YyeJIOBEKa
64 XUMHUYECKOE 3arpsA3HEHUE https://lesson.edu.ru/lesson/147344d0-
OKpY>KaroIleu cpeibl 7010-44ce-a6a4-9a78b85f4b44
65 Ponp xumuu B pelieHun https://lesson.edu.ru/lesson/147344d0-
HKOJIOTHYECKUX MTPOoOIeM 7010-44ce-a6a4-9a78b85f4b44
66 PeseprubIil ypok. O600611eHIE https://lesson.edu.ru/lesson/cb5ef102-
M CHCTEMAaTH3allHsI 3HAHUM 7c42-4fcb-a89f-580ec2234cd0
67 PezepBHsblit ypok. O0001eHne https://lesson.edu.ru/lesson/6d721d3d-




H CHCTEeMAaTH3allHs 3HAHUM

68 PesepBHelit ypok. O6001ICHNE
U CHCTEeMaTU3aI¥sl 3HAHUI

03ef-43e6-bd63-c982d34d1836

https://lesson.edu.ru/lesson/147344d0-
7010-44ce-ab6a4-9a78b85f4b44

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68




IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM 0CBOCHHMS OCHOBHOM

oOpa3oBaTeJibHOM MporpamMmal (8 Kiacc)

Kon [IpoBepsieMmble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTebHON IPOrPaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs
pe3yJibrarta

1 [1o Teme: "llepBoHavanbHbIE XUMUUYECKUE MTOHSTHS"

1.1 [PACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKHMX IOHSTHUH: aToOM, MOJIEKYIa,
XUMUYECKHM DJIEMEHT, IPOCTOE BEILECTBO, CJIOXKHOE BEILECTBO, CMECHh
(omHOpOIHAs M HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasi J10JI1 XMMHUYECKOIO 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIM 00beM,
XMMHUYECKasl peakiusi, KiacCu(UKalus peakUuil: peakluu COeJUHEHUs,
PeaKkUMK pa3jokKEeHUs, PEaKUMU 3aMELIeHMs, peaklUu OOMEHa, JK30- Y
PHIOTEPMHUECKUE pEaKIMM, TeIIoBol H(PQeKkT peakuuu, pacTBop,
MaccoBasi J10J1s BelllecTBa (IPOLIEHTHAs! KOHIIEHTpallKs) B pacTBOpe

1.2 WITIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XMMHUYECKMX HOHATUH MU
[IPUMEHSTH 9T IOHATHUS IPU ONMCAHNUU BEIIECTB U UX NIPEBPAILEHUN

1.3 MCII0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUs ()OpMYJI BEILIECTB
Y ypaBHEHUI XUMUYECKUX PEaKIuil

1.4 [PACKpBIBATh CMBICI 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKoHa ABOraapo

1.5 ONpeesATh BAJJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJIMHEHUSX

1.6 KJIaCCU(UIIMPOBAaTh XUMHUYECKHE peakuuu (10 YHCIy M COCTaBY)|
y4aCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEMIOBOMY YPEKTY)

1.7 BBIUMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEHIECTB

1.8 BBHIYHUCIIATH MAcCCOBYIO JIOJIFO XHMHYECKOTO »JJeMeHTa 1o Gdopmyre
COETMHEHUS,

1.9 BBIUMCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 [PUMEHATh €CTECTBEHHO-HAy4YHbIE METO/bl TO3HAaHUS - HaOJIIOJICHHE,
M3MEpEeHUe, MOJICIMPOBAHNUE, SKCIIEPUMEHT (peasbHbI i MBICTICHHBIH)

2 [To Teme: "BakHelimme npeacTaBUTENN HEOPraHNYECKUX BEIIECTB"

2.1 [PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUH: OKCHJ, KHCIOTA,
OCHOBaHUE, COJIb

2.2 ONpeeNsiaTh NPUHAAJICKHOCTh BEIIECTB K ONPEIEICHHOMY KIaccy)|
coeluHeHuH no popMynam

2.3 KJ1acCU(UIIMPOBATh HEOPraHWYECKUE BEIIeCTBA

24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAaHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUM

2.5 [IPOrHO3MPOBATh CBOICTBAa BEHIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH NPOTEKaHUS XUMHUYECKUX MpPEeBpalleHUd B
[Pa3IMYHBIX YCIOBHSIX

2.6 CJIeZIOBaTh MPaBUJIaM IOJIb30BAHUSI XUMHUECKOM MOCYA0H U 1a00paToOpHbIM

00OpyIOBaHMEM, a TakKe IMpaBwjiaM oOOpalleHuss C BELIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIMAMU IO  BBIMOJHEHHUIO JTAOOPAaTOPHBIX

XUMHUYCCKUX OINBITOB IO MOJIYYCHUIO U CO6I/IpaHI/IIO FaBOOGPaBHLIX BCIICCTB|




(BomOpo/la M KHCIOpPOJa), MPUTOTOBICHUIO DPACTBOPOB C OMNPEIEsICHHOM
MaccoBOM J10JIe pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATh U TMPOBOIUTH
XUMHYECKHE AKCHEPUMEHThI MO PACIO3HABAHMIO PACTBOPOB IIEJoYei U
KHCJIOT C MIOMOIIBI0 MHIUKATOPOB (JIakmyc, (heHosTanent, METUIIOpaHXK U

Jipyrue)
2.7 [POBOINTH PACUETHI 0 YPAaBHEHUIO XUMHUYECKOH peaKu
3 [To Teme: "Ilepuoanueckuii 3akoH u Ilepuoanueckas cucreMa XMMHUYECKUX|

piiemenToB [[.M. Menneneea. CtpoeHue aroMoB. XUMHUYECKas CBS3b.
OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUK"

3.1 [PACKpBIBATH CMBICII OCHOBHBIX XHMHMYECKHX TOHSATHH: SApO aToma,
PIIEKTPOHHBIN CJIOM aToMa, aTOMHAsi OpOUTAJIb, PAINYC aTOMa, XUMHUYECKast
CBSI3b, HoJsIpHAs " HEToJIApHas KOBaJICHTHAsI CBSI3b,
PIIEKTPOOTPHUIIATEIIEHOCTh, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH, CTEICHb
OKHCIICHHS

3.2 KJIacCH(UITUPOBATh XMMUYECKHE DJIEMEHTBI

33 OMKCHIBATL W XapakTepu3oBaTh TabmumuHyro Gopmy [lepuoamdeckoi

CUCTEMbl XUMHYECKMX JJIEMEHTOB: pa3jiuyaTh [OHATHS  '"IJIaBHAs
noarpynna (A-rpynna)" u "mobounas noarpynna (b-rpynmna)", "mansie" u
"Oomb1ne" nepruobl

34 packpeiBath cmbicn  [lepuoguueckoro 3akona J[.M. Mennaeneesa:
ITIEMOHCTPUPOBATh IMOHUMAHHUE MEPUOAMYECKOM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKHX AJIEMEHTOB OT UX MoJokeHus B [leproanueckoit cucreme

3.5 COOTHOCHTb 0003HaueHus1, KoTopble umeroTcst B Tabnuue "[lepuoanyeckas
cucteMa XuMHueckux odneMmeHTtoB J[.M. MenneneeBa" ¢ uuCIOBBIMU
XapaKTEepUCTUKAMHU CTPOEHHsI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
Bapsa  a1apa, oOmiee 4YHMCIO AJIEKTPOHOB M paclpesielieHue HuX 110
PIIEKTPOHHBIM CIIOSIM)

3.6 OINPCACIIAATL CTCIICHL OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCOANHCHUAX

3.7 OIIPCACIIAITL BUI XHUMHYECKOH CBS3HU (KOBaJ'IeHTHaH u I/IOHHaH) B
HCOPTaHNYCCKUX COCIUHCHUIAX

IIpoBepsiemble 3JieMeHTBI coaepskaHu (8 Kiacc)

Kox

IIpoBepsieMbIil 2IEMEHT COAEPKaHUS

HepBOHa'-IaJ'IBHI)Ie XUMHWYECKUEC ITOHATHUA

1.1 [[Ipeamer xumun. Ponp XUMHH B KH3HH 4YejOBeKa. XHUMHS B CHCTeMe Hayk. Tema u
BenecTBa. OU3NYECKUE CBOKCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2 [TousitTue o Mertomax Imo3HaHUsA B xuMuH. Yucrele BemectBa U cMecH. CrocoObl
a3JIeICHUS CMecel

1.3 |AToMbl ¥ MoOJEKyNbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUECKUX 3JEMEHTOB.
[IpocTbie U C0XHBIE BelleCcTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4 Xumuueckass ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
[MOCTOSHCTBA cocTaBa BemnlecTB. OTHocuTenbHasg aToMHas Macca. OTHoOcHTENIbHAs
MoJieKyJispHas Macca. MaccoBast J10J1sl XUMHUECKOT0 3JIEMEHTA B COSIMHEHUN

1.5 [KonnuectBo BemectBa. Mok, MossipHast Macca. B3aMOCBSI3b KOJIMYECTBA, MAcChl H

qriclia CTPYKTYPHBIX €IWHUI] BemiecTBa. PacueTsl 1o QopMmynaM XUMHYECKUX

COe TMHEHUI




1.6

Dusnueckue ¥ XUMHUYECKHE SIBICHHS. XUMHUYECKas peakiuss M €€ MPHU3HAKH. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XHMHUYECKHE ypaBHeHUWs. Kiaccupukamus XMMHYECKHX
peakiuii (CoeAMHEHNS, PA3I0KEHNUS, 3aMEIICHHS, OOMEHa)

1.7

X MMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H, ¢ MpaBUiiaMi pabOThI
B J1a0OpaTOpUH U MpHUeMaMH OOpallleHus ¢ 1abopaTOPHBIM 00OPYIOBAaHUEM, H3YUEHUE U
onucaHue (PU3NYECKUX CBOMCTB OOPa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOICHUE
buznyeckux (IUIaBleHHUE BOCKA, TasHUE JIbJla, pAaCTUPAHUE caxapa B CTYIKE, KUIICHHE U
KOHJICHCALIHUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYHU, TPOKATIMBAHNUE MEIHON MTPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KUCJIOTOM) SIBJICHWM, HAONIOACHHE M ONHCaHUE IMPU3HAKOB
MPOTEKaHUsA XUMHUYECKHX peakiuil (pas3fiokeHue caxapa, B3aUMOJCHCTBHE CEpHOU
KHUCIIOTBI C XJIOpUJIOM Oapusi, pasnoxenue rugpokcuna meau (II) npu nHarpeBanum,
B3anMOJIeiicTBHE Kene3a ¢ pactBopoM conu Meau (II), uzydenue crocoboB pazaeneHus
cMeceil (C TMOMOINBIO MarHurta, (QUIBTPOBAHUE, BBIMAPUBAHUE, JAUCTUIUIALINA,
xpomaTorpadusi), IpoOBEACHUE OYMCTKU TOBAPEHHOW CONIM, HAOMIOACHHE U OIMHUCAHHE
PE3yNbTATOB TMPOBEACHHS OIBITa, WJUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacCChl,
Co3aHKe MOoJieIel MOJIEeKY (IIapOCTEPIKHEBBIX)

BaxHelme npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx - cmech razo. CocrtaB Bo3ayxa. Kucnopos - 3eMEHT U IPOCTOE BEILIECTBO.
Haxoxxnenune kuciopoja B Mpupoje, (Ppu3nyeckue M XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuabl. Ilpumenenue kucnopona. CrnocoObl MOIMY4YEHHs] KHUCIOpPOJa B
maboparopur M HpoMbllieHHOCTH. KpyroBopor kuciaopona B mnpuponae. O30H -
QUIIIOTpONHAsE MOTM(UKAIHS KHCIOPOoaa
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TerioBoil 3(@PexT XMMUYECKOW peakluu, TEPMOXHMUYECKUE YpaBHEHMs, D5K30- H
PHIOTEPMHUUYECKHE PeaKknu. TOIUIMBO: YroJlb U METaH. 3arps3HEHUE BO3/lyXa, YCUICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO €05

2.3

Bomopon - 92JIeMEHT M IpoCTOe BemecTBO. HaxokaeHue Boxopoma B IIPHPOJE,
(1)I/I3I/I‘~I€CKI/I€ U XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHUC, CHOCOOBI MOJIYyYCHMU. KucnoTer n
coimn
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MOJ'IHpHLIfI 00beM Tra30B. PacueTsl M0 XUMHYECKUM YPaBHCHHUAM

2.5

dusnyeckue cporcrBa BoAbl. Boma kak pacrBopurens. PactBopsl. HacelieHHble U
HEHACBILLIEHHBIE pacTBOPBL. PacTBOpUMOCTH BelecTs B BoJe. MaccoBas 1015 BEILIECTBA B
pacTBOpe. XUMHYECKUE CBOMCTBAa BOAbl. OcHOBaHUsA. Poib pacTBOPOB B MpHUpPOAE U B
PKU3HM uesoBeka. KpyroBopot BoAbl B MpUpoJie. 3arpsi3HeHHE NPUPOIHbIX BoA. OxpaHa)
M OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccugukaius Heopranumdeckux coeauneHuit. Oxcuapl. Kitaccudukamnms OKCHIOB:
coneoOpasyronie (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) H HecoyeoOpa3youIre.
HomeHnknatypa okcumoB. dusnueckre W XUMHUECKUE CBOWMCTBA OKCUIOB. IlomydeHwue
OKCHJIOB

2.7

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHui. ®Pusnueckue M XUMHUYECKME CBOMCTBA OCHOBAHHUIA.
[lonydyeHne OCHOBaHMI

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinot. @usndeckne 1 XUMHUECKHE
cBoiicTBa kuciot. Psn akruBHoctu metaiuioB H.H. bekerosa. [Tonyyenue kuciaor

2.9

Cosmn. Homenknarypa comneid. @usznueckne u XMMUYECKUE cBoMcTBa coiel. [lonmydyenue
coieit

2.10

['eHeTHUECKAS CBA3b MCXKAY KilaCCaMH HCOPraHMYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XMMHUYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIpe/ieJIeHHe COAepKaHHUs KHUCIOopoJa B




BO3JyXe, IMOJIy4eHHE, cOOMpaHHe, PACIIO3HABAaHHWE U HM3yUYEHUE CBOWCTB KHCIOpOJa,
HAOJI0/IEHUE B3aUMOJICHCTBUS BEILECTB C KHCIOPOAOM M YCIOBUS BO3SHHUKHOBEHHS U
MpeKpaleHus: ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCUIOB U OMHMCAaHUE UX
CBOICTB, MONy4YeHHE, coOUpaHHe, pacro3HaBaHHE M H3y4YEHHE CBOWCTB BOIOPOJA
(ropenwue), B3aumoieiicTBie Boiopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCITONB30BaHUE]
BUJICOMAaTEepHUaNoB), HaONIOJACHHE OO0pa3lOoB  BEIIECTB KOJUYECTBOM |  MOIb,
MCcClleJOBaHHE OCOOEHHOCTEW pacTBOPEHHUSI BEIIECTB C Pa3IM4YHON PacTBOPUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OIPEIETICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA,
B3alMOJICIICTBHE BOJBI C MeTaIaMu (HaTpUeM U KalbleM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMAaTEPHANIOB), OIpEAEICHNEe PAcTBOPOB KHUCIOT M WIEJOYed C IMOMOUIBIO
MHIMKATOPOB, UCCIIeI0BaHUE O0Pa3[0B HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KIIACCOB,
HAOI0/ICHUE W3MEHEHHUs OKpPAacCKd HHIMKATOPOB B PACTBOpPAX KHUCIOT U MIEJIOYEH,
n3ydeHue B3aumojencTBus okcuna meau (II) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT C
MeTallJIaMH, pPEaKIuil HeHTpaau3aluu, MOJNy4YeHUE HEepacTBOPUMBIX OCHOBAHMIA,
BLITECHEHHE OJHOTO METaJlla APYTUM U3 PacTBOpa COJH, PEIIeHUE SKCIIEPUMEHTAIbHBIX
3aja4 1o treme "BaxkHeiire Kiacchl HEOPraHUYECKUX COCTMHEHUM"

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepI/IO,I[I/ILICCKaSI CUCTEMa XHMHUYCCKHX OJICMCHTOB III/I
Meneneena. CTpOCHI/IC aTOMOB. XumMuueckas CBA3b. OXUCITUTEITBHO-
BOCCTAHOBHUTCIIbHBIC PCAKITNU

3.1

[lepBble TMOMBITKH KIACCU(PHUKAIMKA XHUMHUYECKHX OJJIeMeHTOB. [loHsTHE O Tpynmax
CXO/IHBIX 3JI€MEHTOB (ILEIOYHBIC U IEIOYHO3EMENbHBIC METAILIbI, TaJIOTEHBI, MHEPTHBIS
ra3pl). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(poTepHbIe OKCHUIBI M THAPOKCHIBI
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[lepnonnueckuii 3akoH. Ilepmoauueckass cucremMa XUMHUYeCcKuX diemeHToB 1.
MenpeneeBa. Koporkonepuonnas u JummHHomnepuonaHas ¢opmbl  Ileproaudeckoit
cucTeMbl XuMH4Yeckux ieMeHToB JI.M1. Menneneesa. [lepuoasl u rpynnsl. @u3nyeckuii
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIbI JIEMEHTA

3.3

Ctpoenue artomMoB. CocraB aToMHbIX saep. M3otombl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XMMHUYECKHX 31eMeHTOB [leproanueckoi
cuctembl JI.MI. MeHnneneeBa. XapakTepUCTHKAa XHMHYECKOIO OJJIEMEHTa II0 €ro
nonoxkeHuto B [lepuognueckoii cucreme /.M. Menpaeneena

34

3aKOHOMEPHOCTH M3MEHEHHUS pajinyca aTOMOB XUMUYECKUX AJIEMEHTOB, METATTNYECKUX
1 HEMETAJUIMYECKHUX CBOMCTB MO TpynmnaM U nepuoiam. 3HaueHue Ilepuogmueckoro
BakoHa M I[leproandeckoil cHUCTEMBI XMMHYECKHUX 3JIEMEHTOB I Pa3BUTHS HAyKU H
npaktuku. J[.M. Mennenees - yueHslll U IpayKJaHUH

3.5

XHUMHU4ecKas CBA3b. KoBanentHas (HOJBIpHaH n HCHOJ’I}IpHaﬂ) CBA3b.
SHCKTpOOTpI/II_IaTCHBHOCTB XUMHYECKHUX 31eMEHTOB. IoHHAas CBI3b

3.6

CTencHb OKHUCJICHUS. OKHCIUTEIBFHO-BOCCTAHOBUTCIIHHEIC pcaKkmuu. HpOI_ICCCLI
OKHCJICHUS W BOCCTaHOBIICHUS. OKUCIUTEIIN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUM OKCIICPUMCHT: HU3YYCHHC 06pasu0B BCIICCTB MCTAMJIIOB M HCMCTAJJIOB,
B3aUMOCHCTBHUE HApOKCHUAa IUHKA C paCcTBOpaMH KHCIOT U Hleﬂo‘-leﬁ, IMPOBCACHHUC
OIILITOB, WIIIOCTPUPYIOIIUX TPUMEPBI OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
(FOpCHI/IC, PCaKIINU PA3JIOKCHUI, COCI[I/IHCHI/ISI)

IIpoBepsiemble TpeGOBaHUS K pe3y/1bTaTaM 0CBOECHHMS OCHOBHOM
o0pa3oBaTe/bHOM Nporpammsl (9 kJacc)

Kon IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHus




pe3yJsibraTta

1

[To Teme: "BemecTBo u xumuyeckas peakuus”

1.1

[PACKPbIBATDb CMBICJI OCHOBHBIX XHUMHUYCCKUX TTOHATHH: pacTBOp,
PJICKTPOJINTLI, HEBJICKTPOJINTHI, SJICKTPOJIUTHYCCKAAL Juccouuanus,
[P€AKIIMK HOHHOI'O O6MCHa, KaTajlnu3aTop, XHUMHYCCKOC PaBHOBECHUC,
06paTI/IMBIe n HeO6paTI/IMBIC pPE€aKnuu, OKHUCINTCIbHO-BOCCTAHOBUTCIIbHBIC
[P€AKIIMK, OKHCIWUTCIIb, BOCCTAHOBUTCIIb, OKHCIICHHEC KW BOCCTAaHOBJICHHUC,
AJIJIOTPOIINA, aM(i)OTepHOCTB, XUMHUYCCKas CBA3b (KOB&J’ICHTH&H, HOHHaAas,
MeTananecxaﬂ), KpucTalJIn4eCKasi peUICTKA, CILJIaBBI, CKOPOCTb
X MMHYISCKOM pCaKun

1.2

HJUIFOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUH W
IIPUMCHATD OTHU ITOHATHA IIPU OIIMCAHNU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTAaBJIATh ~ YPaBHEHUS  DJICKTPOJIUTHYECKOW JHUCCOLMAIMH  KUCIIOT,
[11e109ei U COJICH, MOJIHBIC U COKPAILICHHBIC YPaBHEHHS PEaKIMii HOHHOTO
oOMeHa

1.4

[PACKPbIBATb CYHUIHOCTDb OKHUCIHUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ
MOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKL[I/Iﬁ

1.5

IMPOBOAWTL PACYCThI 10 YPABHCHHUIO XUMHYECKOM pCaKknun

I1o TemaMm: "HemeTtaiuisl 1 ux coenuHeHus" u "MeTaiuisl 1 UX cOeTuHEHUS"

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME H CIEeNU(PUISCKUE XUMUYCCKUE
CBOICTBAa MPOCTBIX U CIIOKHBIX BEILIECTB, IOJATBEPXKIasi ONUCAHUE
MpuMEpaMu MOJICKYJISIPHBIX ¥ HWOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKHUX PeaKlnui
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COCTABJIATD YPaBHCHHA peaKHHﬁ, MOATBCPKAAIOMIUX CYIICCTBOBAHUC
TCHETUYCCKOM CBS3U MCKAY BECIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

[IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTH TPOTEKaHUsT XUMHUYECKHX TMPEBPALIEHUH B Ppa3TUUHBIX
YCIIOBHSIX

24

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XUMHUECKON OCYA0H U 1a00paTOPHBIM
o0opyloBaHHEM, a TaKkXe TMpaBwiIaM oOOpalleHus C BelIECTBAaMH B
COOTBETCTBUU C HMHCTPYKIMSMH 10 BBIMOJTHEHHUIO JTAOOPATOPHBIX
XUMHYECKHUX OTBITOB IO MOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa U yTrIeKUCIIOro rasa)

2.5

[IPOBOJUTH PEAKLIUH, MOATBEPKIAIOIINE KaUeCTBEHHbIN COCTaB pa3InYHbIX
BEIIECTB: paclo3HaBaTh OINBITHBIM MYTEM XJIOPUA-, OpPOMHI-, HOIHI-,
KapOoHatr-, (ocdar-, cummkar-, cynbdar-, THAPOKCHUI-UOHBI, KaTHOHB]
AMMOHUS, HOHBl M3YYEHHBIX METAJUIOB, HPUCYTCTBYIOIIHME B BOJHBIX
ACTBOPAX HEOPraHWYECKHUX BEIECTB

[To Teme: "Xumust u okpyxaromas cpena”

3.1

[PACKpbIBaTh CMBICI OCHOBHBIX XMMHueckux mnoHsatui: [IJIK BemiecTsa;
KOPPO3UsI METAJITIOB
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HpI/IMeHHTB OCHOBHBEIC onepam/m MI)ICJ'II/ITGJ'IBHOI\/'I JCATCIIPHOCTHU - aHAJIN3 Y|
CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEeMAaTU3aIMI0, BBISIBIICHUE TTPUYHHHO-
CJICACTBCHHBIX CBS[SGﬁ - I I/I3y'-IeHI/I$[ CBOI>'ICTB BCHICCTB U XHUMHNUYCCKHX]
pCaKIUi; ECTeCTBEHHO-HAYYHBIC METOJABI IIO3HAHWUS - HAOIIOJCHHE,

M3MepeHne, MOIETUPOBaHNE, SKCIIEPUMEHT (PealIbHbII U MBICIICHHBIH)




IIpoBepsiemble 3jieMeHTHI cogep:kanus (9 Kiacc)

Kox

[IpoBepsiemMblil 2JIEMEHT COAEp KaHUs

BemecTBo 1 XumMHudeckas peaKknus. HOBTOpeHI/Ie

1.1

[lepuonnueckuit 3akoH. llepuogmyeckas cucrema XuMuU4ecKux dnemeHToB [I.H.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XUMHYECKHX
PJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallus, KaJIbLUA U UX COEIUHEHUIN B COOTBETCTBUU C
[10JI0’KEHHEM IEMEHTOB B Ilepuonnueckoil cucteMe U CTpOEHUEM UX aTOMOB

1.2

CTpoeHue BEIECTBA: BUIbl XUMHYECKOW CBs3M. THUIBI KPUCTALIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM PENIETKM U BUJA
XUMHYeCKOl cBs3u. Kitaccupukanuss w HOMEHKIATypa HEOPraHUYECKHX BEIIECTB
(MeXIyHapoJHass M TpPUBHAJIbHAS). XMUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSLIUXCS K
[pa3JIMYHBIM ~ KJaccaM  HEOPraHUYeCKHX  COEJAMHEHMM,  TIEHEeTUYeCKas  CBS3b
HEOPraHUYECKUX BEIECTB

1.3

Kiiaccupukanys XUMUYECKUX PEAKLUI 110 pa3IMyHbIM IpU3HAKaM (110 YUCILY U COCTaBY
YIACTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY (P (EKTy, 10 M3MEHEHHUIO CTETICHEH
OKHCIICHHS XHMHYECKHUX JJIEMEHTOB, 1O OOpaTHMMOCTH, IO YYaCTHIO KaTalu3aTropa).
JK30- U DHAOTEPMUYECKUE pEAKIHUH, TEPMOXUMHUYECKHE ypaBHeHud. [loHsTHe o
CKOPOCTH XMMHUYECKON PEaKLUH

1.4

[lonsiTue 00 oOpaTMMBIX M HEOOpaTUMbBIX XUMHUYECKUX peakuusax. [lonstue o
FOMOTE€HHBIX M TETEepPOreHHbIX peakiusx. [loHATHE O XMMHYECKOM pPaBHOBECHUHU.
DaxTOphl, BIUSIOUIME HA CKOPOCTb XUMHUYECKOW PEAKIMH U IOJIO)KEHHE XUMHYECKOTO
[paBHOBECHS

1.5

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pcaKknuunu, BHGKTpOHHHﬁ 0ajaHC OKHCIUTEIIBHO-
BOCCTAHOBUTEIbHOM pCaKkIuu. CocraBneHue ypaBHeHPIfI OKHCIHUTCIBbHO-
BOCCTAHOBHTCJIIbHBIX peaKuHﬁ C UCITOJIb30BAHUCM MCTOa 3JICKTPOHHOI'O Oananca

1.6

Teopus 37AEKTPOIUTUYECKON TUCCOLMAIMU. DIEKTPOJIUTHI U HEANEKTPOIUTHl. KaTHoHBI,
AQHUOHBI. MeXaHU3M JMCCOLMALIMU BEIIECTB C PA3JIUYHBIMUA BUAAMU XUMUAYECKON CBA3U.
Crenens nuccounanuu. CUIbHBIE U cllabble dIEKTPOIUTHL. Peakium noHHOro oOMeHa.
YcnoBus MpoTeKaHWs pPeakIMii MOHHOTO OOMEHa, TMOJHBIE M COKpAIICHHbIE HWOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KUCIOT, OCHOBAaHUN U COJIEH B CBETE MpPEICTaBICHUM 00
PIEKTPOJUTUYECKON auccounanuu. KadecTBeHHble peakiuu Ha HOHBL [loHsTHE O
CUAPOIIN3E COJIEH

1.7

X MMUYECKHI OKCIICPUMCHT: O3HAKOMJICHUC C MOJCISAMU KPHUCTAINIMYCCKUX PCHICTOK|
HCOPIraHNYCCKUX BCHICCTB - MCTAJUIOB W HCMCTAJIJIOB (Fpa(l)I/ITa n aHMaza), CJIOKHBIX|
BCIICCTB (xnopm[a HanI/IH); HUCCIICAOBAHUEC 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
[PC€aKIUu OT BO3JICHCTBUSA PAa3JIMIHBIX (baKTOpOB; HCCICAOBAHUC ISJICKTPOIIPOBOAHOCTH
[PaACTBOPOB BCHICCTB, Iponccca aucconuranv KHCIIOT, menoded U coieu (BOSMO)KHO
M CITOJIb30BAHHEC BI/II[COMaTepI/IaJ'IOB); MMPOBEACHHUC OIIBITOB, MWJUIIOCTPUPYIOIIHNUX IMPU3HAKH
IIPOTCKAHUSA peaxunﬁ HOHHOrO OOMeHa (O6pa30BaHI/IC oCajJka, BBIICICHHUC Ta3sa,
O6p8.30BaHI/IC BO,Z[BI); OIIBITOB, HIUTIOCTPUPYIOIIUX MMPpUMCPEL OKHCIIUTCIBbHO-
BOCCTAaHOBHTCIIbHBIX peaKLII/Iﬁ (FOpCHI/IC, pCakuu  pa3jIOKCHUA, COC,Z[I/IHGHI/IH);
[PACIIO3HABAHUEC HCOPTAHNYCCKUX BCIICCTB C MOMOIIBbIO KAYCCTBCHHBIX peammﬁ Ha MOHBI,
CINCHHUC SKCIICPUMCHTAJILHBIX 3a/1a4

HemeTamisl 1 ux COCAUHCHUA

2.1

OOmiast xapakTepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHUsS aTOMOB, XapaKTEPHBIC

ctenieHn okucieHus. CtpoeHue u (Gpu3nyeckre CBOWCTBA MPOCTHIX BEHIECTB - FaJOr€HOB.




XuMuyeckue CBOWMCTBa Ha TMpuUMepe XJopa (B3auUMOJCHCTBHE C MeTalaMu,
HeMeTalllaMH, miesnoyaMu). XsopoBoaopos. CossiHash KUCIOTa, XUMUYECKUE CBOWCTBA,
rosiydueHue, npuMeHeHue. [leiicTBue xjopa M XJIOPOBOAOPOJA Ha OpPraHU3M 4YelIOBEKa.
Baxueiimme xJIOpUIbl ¥ UX HAX0XJACHHUE B IPUPOJIE
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OO6miast xapaktepucTrka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTeneHn okucieHus. CTpoeHue u Gu3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
- KUCJIOpOoJa U cepbl. AJJIOTPOIHbIE MOAU(MUKALNUUA KHUCIOPOAa U Ccepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOpOI, CTpOCHHE, (PU3NUECKHE U XUMHUECKHe CBOMCTBA. OKCHIbI
Cepbl Kak MPEICTaBUTENN KHCIOTHBIX OKcuaoB. CepHas Kuciora, (uU3NYECKue Wu
XMMHUYECKHE CBOMCTBa (00IIMe Kak MpeACcTaBUTeNs Kiacca KUCIOT U CHelU(pHYEcKUe).
XUMUYEeCKHEe peakluu, Jiekallue B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOJydeHHUs
cepHoi KucIOThL. IIpumenenue. Coin cepHOM KHMCIIOThI, KaUYECTBEHHAs peaklMs Ha|
cynbdar-uoH. HaxoxkneHue ceppl M €€ COeIWHEHUH B Tpupoje. XHUMHUECKOE
Barpsi3HEHUE OKPYXArollel Ccpeapl COSAMHEHHSIMH  cepbl  (KHUCIOTHBIE JOXK/H,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpeA0TBpaIlleHUs

2.3

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHUCICHUS. A30T, pacIpOCTpaHEHHE B MpHUpone, (HU3NYeCKHe U
XUMHAYEeCKHe cBoiicTBa. KpyroBopor aszora B mpupone. AMMHUAK, €ro (HU3MYECKUe |
XMMHAYECKHE CBOWCTBA, MOJy4YeHHne u npuMeHeHne. Conu aMMOHUS, UX (QU3NYECKHE H
XMMAYECKHE CBOWMCTBA, NpuUMeHeHHe. KadecTBeHHas peakuus Ha HOHBI aMMOHHUSI.
A30THasi KUCIIOTa, €e MOoJydyeHHue, (pu3muecKkue M XMMHUYECKHE CBOMCTBa (00mIue Kak
MPEJCTaBUTEINS KJIacca KHUCIOT U crenuduueckue). Vcnoap3oBaHne HUTPATOB M COJIEH
AMMOHHSI B KayecTBE MHUHEpPAIBHBIX yaoOpeHuid. XWMHUYecKoe 3arps3HEHHUE
OKpY’Karolllel Cpelpl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JO0XKIU, 3arpsA3HEHHE BO3/yXa,
[MOYBBI U BOJIOEMOB)
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Docdop, amtorpornusie Moaudukamuu Gocdopa, GU3NIECKHe U XUMUYIECKUE CBOWCTBA.
Oxcun ¢ocdopa (V) u docdopHas kuciora, Quznyeckrne M XUMHUUYECKHE CBOWCTBA,
nosydenue. VMcnonb3oBanue pochaToB B KauecTBE MUHEPAIBHBIX YI00OpEHHI

2.5

OOmass xapaktepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpPOEHUS aTOMOB,
XapakTepHbIE  CTENICHW  OKWCIEHHUS.  YTJIEpoJ, aUIOTPONHbIE  MOAM(HKAINY,
pacrpocTpaHeHrue B TpHUpojAe, (PU3MUECKHE W XUMHUYECKHE CBOWCTBA. AncopOrms.
KpyroBopot yriepoaa B mpupozae. Okcuabl yriepoaa, ux (pU3MYecKue U XUMUUYECKHE
CBOWCTBA, ACWCTBUE HA JKUBHIC OPTaHU3MBI, TIOyY€HUE U TIPUMEHEHHE. DKOJIOTHYECKHE
mpoOJieMbl, CBsi3aHHBIE C OKcuaoM yriaepoaa (IV); rumoresa rimo6ambHOTO MOTETUICHHS
KJIMMaTa, TapHUKOBBIM 3(dekT. YronbHas KUCIOTa W €€ COJU, MX (Pu3ndecKkue u
XHMMHAYECKHE CBOWCTBA, MOyYeHUE U MpHMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbI. Mcnons3oBaHne kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEITECKOM
XO3SIIICTBE

2.6

[lepBoHavyaIbHBIC MOHATHS 00 OPTaHMYECKUX BEIIECTBAX KAaK O COCIMHEHHSIX YIJIepOaa)
(MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TIMIEPUH, YKCyCcHas Kuciora). Mx cocraB U
XuMU4eckoe cTtpoeHue. [IoHsATHe 0 OMOTOTHYECKH Ba)XKHBIX BEIECTBAX: KUpPaxX, OeNKax,
YIJIEBOJAX - U UX POJIM B )KU3HU 4YEJIOBEKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUIN

2.7

Kpemuuii, ero ¢Qusnueckne W XUMHUYECKHE CBOWCTBA, TOMyYeHHE U TPUMEHEHHUE.
CoenuHeHus KpemHus B mpupoje. O0mmue npencraBneHus o6 okcuae kpemuus (IV) u
KpeMHUEBOW  kucnote. CHIMKaThl, WX HCIOJB30BaHHE B  OBITY, MEIUIIMHE,
[IPOMBILIIICHHOCTH. BaxkHelne cTpouTeNbHbIE MaTepUallbl: KEPAMHUKa, CTEKJIO, [IEMEHT,

O0eroH, kene300eroH. [IpoGiembl 6€30maCHOTO  HCHOJIB30BAHUS  CTPOUTEIHHBIX




MaTEPpHAJIOB B HOBCCI[HGBHOﬁ KHN3HU

2.8

XUMUYECKUI HSKCIEPUMEHT: H3y4eHHEe OOpa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHMCIIOTBI; TPOBEJCHHE KaueCTBEHHBIX PEeaKIMil Ha XJIOPUJI-MOHBI U HAOIIIOICHNE
[IPU3HAKOB MX MPOTEKAaHUs; OMBITHI, OTpaKaIOIIKe PU3NYECKUE U XUMUYECKUE CBONCTBA
raJloreHOB M UX COEJUHEHHH (BO3MOXKHO HCIIOJb30BAaHHE BHJIEOMATEPHAIIOB);
O03HAKOMJIEHHE € O00pa3lamMH XJOpUIOB (TaJOreHHI0B); O3HAKOMJIEHHE C OOpa3namu
Cepbl U €€ COCTUHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHAEOMATEPUANIOB); HAOIIOICHUE,
poliecca oOyraMBaHUS caxapa IO JeHCTBUEM KOHLEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
M3y4eHHE XHMMHUYECKUX CBOMCTB pa30aBIEHHON CEpHOM KHUCIOTHI, IPOBEICHUE
KaueCTBEHHOW peakIMu Ha CcyibdaT-MOH U HAONIOJACHHE MpHU3HAKa €€ MPOTEKaHUS;
O03HAKOMJIEHHE C (u3nueckuMH CBOMCcTBaMH a3oTa, ¢ocdopa W HUX COeTUHEHUI
(BO3MOXXHO HKCIIOJIb30BaHUE BHUICOMATEPHUATIOB), oOpasliaMu a30THBIX U (pochopHbIX
ynoOpeHuil; moiyuyeHue, coOMpaHue, paclo3HaBaHWE U H3y4YEHHE CBOWCTB aMMMUAKa,
[IPOBEJICHUE KAUYEeCTBEHHBIX pEaKIMi Ha MOH amMMOHUA U ¢ocdaT-uOH U H3YUYECHUE
[PU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C
Meabplo  (BOBMOXKHO — MCIIOJNIB30BAaHHME  BUIEOMATEpUasoB);  H3yuyeHUE  Mojenei
KPUCTAINTMYECKUX PEIIeTOK anMasa, rpadura, ¢yiiepeHa; 03HaKOMIICHHE C IMPOIECCOM
a7copOlIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U  yCTPOHCTBOM
[IPOTUBOTra3a; NoJy4eHne, coOupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB yIIIEKUCIIOTO
ra3a; MpoBe/lIeHHWE KAYeCTBEHHBIX PEaKIMii Ha KapOOHAT- M CHJIMKAT-UOHBI M U3YYCHUE
MPU3HAKOB WX  NPOTEKaHUsS;  O3HAKOMIIEHME C  NIPOAYKIHMEW  CHIIMKATHON
[IPOMBIIIJICHHOCTH; PpEIICHHE OHKCIEPUMEHTaJIbHBIX 3aJay 1o Teme "Baxkueiimue
HEMEeTaJuIbl U UX COeTMHEHUs"

MeTamisl 1 uX COCIUHCHUA

3.1

OOmiass XapakTepUCTUKa XHMHUYECKHX DJJEMEHTOB - METa/lIOB Ha OCHOBAaHUM HX
ronoxeHus B [lepmoanueckoil cucrteme xuMuuyeckux sineMeHToB J[.M. MenneneeBa u
cTpoeHus: atomMoB. CTpoeHHe MeTalIoB. Meramndeckas CBA3b M MeTaJUIMYECKas
KpUCTaJIJINYECKasl pelieTka. DJIeKTPOXUMUUECKUH psii HallpsHKEHUH METaJlIoB
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dusnueckre 1 XUMHUYECKHE CBOMCTBA MEeTAJIIOB. O0IIHe CIOCOOBI MOTYyYEHUS METAJIJIOB.
[loHsITHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[{enounsle MeTauibl: mosnoxeHue B Ilepuonnyeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J[.11. MenneneeBa; CTpO€HHE HX aTOMOB; HaxOXIAeHUE B Ipupoje. Pusznueckue W
XMMHUYECKHE CBOWMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBl M THAPOKCHUIBI HATPUS U
[KaJINsI. HpI/IMeHeHI/Ie ICJIOYHBIX METAIJIOB U UX COC}II/IHGHI/Iﬁ
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[[{esi0yHO3EMENBHBIE METAUIbl MAarHUi M KalblLMil: mosiokeHue B llepmoanueckon
cuctemMe Xxumuyeckux aiaeMeHToB .M. MenzeneeBa; cTpoeHUE UX aTOMOB; HAXOXKIECHUE
B rnpupoac. PuU3MUECKME U XUMHUUYECKHME CBOWCTBA MarHus W Kajpuus. Baxnenmue
COCTUHEHUS KalblHsl (OKCHI, THUAPOKCUI, coiH). JKECTKOCTh BOJBI U CHOCOOBI €€
YCTpaHEHHUsI

3.5

AnmoMuHUM: monoxkeHue B llepuogumueckod cucreme xumuueckux saemeHtoB 1.
MeHnzeneeBa; CTPOEHUE aTOMa; HAXOXIEHHE B npupoge. PuU3nuecKue U XUMHUYECKHE
CBOICTBa arOoMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THAPOKCHUIA aTIOMUHUS

3.6

DKenezo: monoxenue B llepuogumueckoit cucreme xumuueckux anemento [[.M.
MeHnzeneeBa; CTPOEHUE aTOMa; HAXOXIEHHE B npupoje. OU3NUECKHUE U XUMHYECKHE
cBolicTBa xkene3a. Okcuabl, ruapokcuabl u conu xkenesa (1) u xenesa (IIl), ux cocras,
CBOMCTBA U ITOJIyYCHUE




3.7 XuMHU4YeCKUN HSKCIEPUMEHT: O3HAKOMJICHHE C O0paslaMH METaUIOB M CIUIaBOB, HX
(U3MYECKUMHU CBOICTBaMH; H3y4€HHUE pEe3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHA KaJbIUs U
HATpUsI C BOJOW (BO3MOXHO MCIOJIB30BaHUE BHIEOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB
PKECTKOM BOJBI; IpoOIlecca TOPEeHHs jKeje3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIMii Ha WOHBI (MarHus,
KaJIbIIMS, aTFOMUHUA, IMHKa, kene3a (II) m sxemeza (III), meam (II); maGmroneHue u
OMMCAaHHWE TPOLECCOB OKpAIIMBAHUS IJIJAMEHH HOHAMH HATpHs, KaJluig W KaJbIUsd
(BO3MOKHO HCIIOJIB30BaHUE BHUAECOMATEpUaAsIOB); HccieloBaHUE aM(pOTEPHBIX CBOMCTB
CUIPOKCHIA aIOMUHUS U THAPOKCUIA IIMHKA; PElIeHUE AKCIEPUMEHTAIbHBIX 3a]a4 110
TeMe "Baxuelme MeTayuibl U UX coequHeHus"

XuMus u OKpYy’Karoniasa Cpclia

4.1 |HoBble mMarepuasibl ¥ TEXHOJIOTHH. BeliectBa W MaTepHaibl B MOBCEIHEBHOW >KH3HH
YeIOBEeKa. XMMHA M 310pOBbe. be3onacHoe MCIOJIb30BaHME BEIIECTB M XMMHYECKHUX
peaknmii B 6bITy. [lepBast mOMOIIb TPY XUMUYECKHUX 0XKOTaX M OTPABICHHIX

4.2 |OCHOBBI KOJIOTHYECKON TPAMOTHOCTH. XHUMHUYECKOE 3arpsi3HCHHE OKPY)KAIOIICH CPeJIbl
[1IK. Posb XUMUU B pEIICHUH DKOJIOTHYSCKHUX TMpoOsieM. [IpupoaHble HCTOYHHKHU
YTIIEBOIOPOAOB (Yrojib, IPUPOIHBIN Ta3, He(Th), IPOAYKTHI UX MEePepadOTKH, UX POJIb B
OBITY U IPOMBIIIUICHHOCTH

4.3 [ Xumuueckuii 9KCIEPUMEHT: HU3y4eHHUE OOpa3lOB MAaTepUalioB (CTEKIIO, CIUIABBI
MeTasI0B, OJIMMEPHBIE MaTEpUaIbl)

IIpoBepsiembie Ha OI'D nmo xumuu TpeGOBAHUS
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOIl NPOrpaMMbl
OCHOBHOT0 00111er0 00pa30BaHUs

Kon [IpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3yabTaTaM 0a30BOTO YPOBHS
MPOBEPSEMOTr0 OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTpaMMbl OCHOBHOT'O 00IIIETO
TpeOOBaHMs oOpa3zoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
1.1 0 TMO3HABa€MOCTHU SIBIICHUH MPUPOABI, TMOHUMAHUE OOBEKTHUBHOU

3HAYUMOCTH OCHOB XHMHYECKOU HAayKH Kak obactu COBPCMCHHOT'O
CCTCCTBO3HaHHA, KOMIIOHCHTA 0611161‘/’[ KYJIbTYPBL U HpaKTquCKOﬁ
NICATCIIbHOCTH YCJIOBCKA B YCIIOBHUAX COBPCMCHHOTO O6IJ_IGCTB8.; ITIOHUMAHUEC
MCCTa XUMHUHU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2 O HAaY4YHbIX MCTOAAX IO3HAHUA, B TOM HYHCIIC SKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAX HUCCIICAOBAHUA BCHICCTB U U3YUCHUSA XUMHUYCCKHUX
peaKHHﬁ; YMCHHE UCITIOJIB30BATb MOJCIN JJIA O0OBSICHEHHS CTPOCHUA aTOMOB
1 MOJICKYIJI

1.3 0 cdepax mpodecCHOHATLHON NEATeIbHOCTH, CBSI3aHHBIX C XUMHEH H
COBPCMCHHBIMU TECXHOJIOTHUAMMU, OCHOBAHHBIMHA Ha JOCTUKCHUSAX
XUMHUYECKON HayKH, 4TO MO3BOJIUT O0YyYaroIIMMCSI paccMaTpUBaTh XUMHUIO
Kak chepy cBoei Oyaymiel mMpoeCCHOHAIBHON JEATEIHHOCTH M ClIeaTh
OCO3HaHHBIN BHIOOP XMMUU KaK MPOHIBHOIO IpeaMeTa Mpu Mepexoe Haj
YPOBEHB CpETHEro 00IIero 00pa30BaHUsI

2 Brnanenue cucreMoll XMMUYECKUX 3HAHWN M YMEHUE NMPUMEHSTh CHUCTEMY)
XMMHUYECKHUX 3HAHUI, KOTOpask BKIIOYAET:




2.1

BayKHEHIIINEe XUMUYECKHE MOHATHS: XMMUUECKUN JIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, MIPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOAHAS
CMECb, OTHOCHUTEJIbHBIE aTOMHasi W MOJIEKYJISIpHAs MacChl, KOJIUYECTBO
BelecTBa, MOJb, MOJSIpHas Macca, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa,
OCHOBaHUE, COJIb (CpefHsis), XMMHYECKas peakius, peakluu COCAUHEHHUS,
[PEaKuu pa3joKeHUs, PeaklMH 3aMEIlleHUs, peakluu OOMEHa, TEeIIOBOM
b ekt peakuuu, SK30- U SHIOTEPMHUUECKHE PEaKIUU, PacTBOp, MaccoBas
1T0JIS1 XUMHYECKOT0 3JIEMEHTa B COETMHEHUH, MaccoBas J10JI1 U MPOLECHTHAs
KOHIIEHTpAllMsl BEIIeCTBa B PacTBOpE, AApPO aTroMma, HJIEKTPOHHBIA CIOM
aToMa, aTOMHasg opOuTanb, paguyc aToMa, BaJIEHTHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKas CBSA3b, AJIEKTPOOTPHUIATEIbHOCTh, IMOJISIpHAS U
HEermoJisipHas KOBAJICHTHAs CBs3b, MOHHAS CBS3b, METAJUIMYECKasi CBS3b,
KpuCTalIM4eckass — pemierka  (aromMHasi, HMOHHAasg,  MeTaJuinveckas,
MOJIEKYJIsIpHAsi), WOH, KAaTHOH, AaHWUOH, DJJEKTPOJIUT M HEIIEKTPOIUT,
PIEKTpOJIUTHYECKAsT ~ AMCCOLMAINS,  peakiuuu  HOHHOro  oOMeHa,
OKHUCIIUTEIHHO-BOCCTAHOBUTEIIbHBIE peaxuuu, OKHUCJIUTENb u
BOCCTAHOBUTENb, OKHCICHUE U BOCCTAHOBJICHHE, JJICKTPOIN3, XUMUUYECKOE
[paBHOBECHE, 0OpaTUMbIe U HEOOpaTHMbIE PEAKIIMH, CKOPOCTh XHMHUYECKOMH
peakuuu, katanuzarop, [1JIK, koppo3ust MeTasuioB, CIIaBbI
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OCHOBOITOJIATalOlM€  3aKOHbI ~XUMHUM: 3aKOH COXPAaHEHHS  MAacChl,
nepuoguueckuil 3akoH J[.MI. MeHneneeBa, 3aKOH TOCTOSIHCTBA COCTaBa,
3aKOH ABOTajapo

2.3

TEOPUH XUMUU: aTOMHO-MOJIEKYJISIPHAS Teopus, TEeopHs]
PIEKTPOJUTHYECKON JUCCOLMAIIIN

Biagenne oCHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MPaBUILHO HMCIOJIB30BaTh M3YUYCHHBIE BEIIECTBA W MaTepHalbl (B
TOM YHCJIE MHHEpPAJbHbIE YAOOPEHMS, METAJUIbIl U CIUIaBbl, TPOIYKTHI
repepaboTKU MPUPOJIHBIX UCTOUYHUKOB YIJIEBOJOPOIOB (YIJsi, TPUPOTHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO0351CTBE, HA TPOU3BOJICTBE U TOHUMAHHUE
3HAUEHUS JKUPOB, OEJIKOB, YIVIEBOJOB JJIi OpraHM3Ma 4YeJOBEKa; yMEHHE
[MPOTHO3UPOBATH BIMSHUE BEIIECTB M XUMUYECKUX MPOIECCOB HA OPTaHHU3M
UesI0BEKa U OKPYKAIOIYI0 TPUPOJIHYIO CPENY
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YMEHHE HHTEIPUPOBATH XUMHUECKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX y4EOHBIX
[IpEAMETOB

33

HaJIM4YMe OMbITa pabOThl C Pa3IMYHBIMM HCTOYHHKAMHM WH(GOpMAIMU MO
XUMAM  (Hay4yHas W Hay4yHO-NOMYJsipHas  JIUTepaTypa,  CIOBapH,
CIIPaBOYHMKH, UHTEPHET-PECYPCHI)
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[YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX
[MIPCBPAlICHUAX W MPAKTUYCCKOM NMPHUMCHCHUU U YMCHUC UCIIOJIB30BATH €C
[T PCTLICHU S y‘-IC6H0-H03HaBaTeJ'IBHBIX 3aaad

Bragenue OocHOBaMM NOHATUMHOTO amnmapara U CHUMBOJIMYECKOTO SA3bIKA
XUMHH JJI1 COCTaBJICHUS (OPMYyNl HEOPraHUYECKHX BEIIECTB, YPaBHEHHIA
XUMHYECKUX peakInii; ocHoBaMU Xxumuueckoil HomeHkiatypsl (IUPAC u
TPUBHAIILHON)

YMeHue OOBSACHATH CBSI3b TIONOKEHUs dleMeHTa B llepumonnueckoi
CUCTEME C YMCIIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHUX

pIeMEHTOB (cOCTaB W 3apsii  sApa, oOIIee YHCIO  3JIEKTPOHOB),




PacIpeaciI€CHUEM JJICKTPOHOB II0 OSHEPI€THYCCKHM YPOBHAM aTOMOB
TICPBEIX TPEX MEPHUOOO0B, KAJINUA 1 KaJIbIHA

6 [IpencraBneHre O NEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHMMHYECKUX
PJIIEMEHTOB  (paguyC aToma, 3JIEKTPOOTPULATEIbHOCTb), MPOCTBIX U
CJIOKHBIX BELIECTB OT IOJIOKEHUs 3JeMeHTOB B [lepumonudeckoi cucreme
(B MajbIX MEpPHOAAX M IVIABHBIX MOATPYMIAX) U JIEKTPOHHOI'O CTPOEHUS
aTOMa
7 YMenune kinaccuumpoBars:
7.1 XUMUYECKUE IIIEMEHTBI
7.2 HEOPraHUYECKHE BEIIEeCTBA
1.3 XMMHYECKHUE PEaKLUU
8 YMeHue onpenensiTs:
8.1 BaJICHTHOCTb M CTENEHb OKUCICHUS XUMUYECKUX IEMEHTOB, 3aps] MOHA
8.2 BUJ XMUMHMYECKOM CBSI3M M THUIl KPUCTAIMYECKOW CTPYKTYphl B
COCMHEHUSX
8.3 XapakTep cpesibl B BOAHBIX PACTBOpax BEIECTB (KHUCIOT, OCHOBAaHUM)
8.4 OKHCIIUTENb U BOCCTAHOBHUTEIIb
9 'YMeHue xapakTepr3oBath (PU3HMUECKUE U XUMUYECKUE CBONCTBA!
9.1 [IPOCTBIX BEMIECTB (KHUCIOPOJ, 030H, BOJOPOJ, IpaduT, aama3, KpEeMHHH,
a30T, Gochop, cepa, XJop, HATPUN, KATMH, MATHUN, KAJBIIUH, ATFOMUHHA,
PKEJIE30)
9.2 CIIO)KHBIX BEIIECTB, B TOM YHUCJIE MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOpPOBOJIOPO/I, CEPOBOAOPO, OKCHUIBI M THAPOKCUAB MeTauioB [ - IIA|
rpynmn, amtoMmunus, meau (1), nunka, xenesa (11 u 1), okenaer yraepona (11
u 1V), kpemuus (IV), azora u ¢ocdopa (Il u V), cepst (IV u VI),
CepHHUCTasi, CcepHasi, a30THCTas, a3oTHas, ¢ocdopHas, yroipHas,
KpeMHueBasi KUCJI0Ta U X COJIN)
9.3 [TPOrHO3MPOBATh M XapaKTEpU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT
X COCTaBa W CTPOEHHUs, NPHUMEHEHHUE BEIECTB B 3aBUCUMOCTH OT HX
CBOMCTB, BO3MOXHOCTb IIPOTEKaHUs XHMHMUYECKHX TIPEBpAICHUH B
a3JMYHBIX YCIOBHSX
10 YMeHHe cOCTaBIIATh MOJIEKYJISIDHBIE U MOHHBIE YPaBHEHUs PEAKLUIl, B TOM
qucIe:
10.1 €aKI[Ui HOHHOI0 0OMeHa
10.2 OKHCIIMTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
10.3 MJUTIOCTPUPYIOIINX XMMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB (TPYyIN)
HEOpraHMYECKUX BEIIECTB
104 [MOITBEPIKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKY HUMHU
11 'YMeHue BeIYuciaTh (IpOBOAUTH pacueThl):
11.1 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChbl BEIIECTB, MACCOBYIO
ITOJTII0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUN
11.2 MaCcCOBYIO JOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEUIECTBA M €r0 Maccy, 00beM ra3on
11.4 [10 YPAaBHCHUAM XUMUYECKUX PEAKLHMHA M HAXOIAUTh KOJIMYECTBO BEILECTBA,
00BbEM U MACCy PEareHTOB MIIU MPOIYKTOB PEaKIIH
12 Biianenue (3HaHne OCHOB):
12.1 OCHOBHBIMH METOJaMH HAY4YHOTO IIO3HaHUs (HAOJIOJeHUEe, HW3MEpEHHE,




HKCIIEPUMEHT, MOJEIMPOBAHKE) MPH H3YYEHUU BELIECTB M XMMHYECKUX|
SIBJIIGHUI; yMeHue c(hOpMyIHpoBaTh MPOOJIEMY U NPEIOKHUTh MyTH ee
penieHus

12.2

0e30macHoi paboThl ¢ XUMHUYECKHUMH BEIIECTBAMHU, XUMUYECKOH TOCYI0H 1
iTabopaTOpHBIM 000PYI0BAHUEM

12.3

[paBJIaMUd OE30MMACHOTO OOpAIEeHUS C BEIIECTBAMH, HCIIOJIb3yEMbIMH B
[MOBCETHEBHOW >KM3HHM, NpPAaBWIAMH TIOBEACHUS B IEJAX COEpeKeHUs
310pOBbS M OKPYXKAIOLIEW MPUPOJHOM Cpeabl; IOHHMMaHHUE BpPEAQ
(OMacHOCTH) BO3JIEUCTBUS HA KUBBIE OPTraHU3MbI OIMPEICIICHHBIX BEIIECTB,
Crioco0O0B YMEHBIIICHUS U MPEOTBPAIICHUS UX BPEAHOTO BO3CHCTBUS
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Hamune MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA W OCYIICCTBJIICHHA
CJICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

M3ydeHHe W OmMcaHue (PU3MYECKHX CBOWCTB BEIIECTB, O3HAKOMIICHHE C
(U3NYECKUMH M XMMHUYECKHMHU SIBICHUSIMH, OIBITHI, HIJUTIOCTPUPYIOLIHE
[IpU3HAKK IPOTEKAHUSI XUMUYECKUX peakui

13.2

M3y4eHHe CIIOCO00B pa3JelIeHuUs cMecel

13.3

[IOJIYUYCHHUEC KHUCJIOPpOAa U HU3YUYCHUC €TO CBOI>'ICTB; MOJIY4CHHUE BOAOPOOAA U
MU3YUCHUC CTO CBOﬁCTB; MMOJIYYCHHEC YIJICKHUCIIOTO T'a3a U HU3YUYCHHC CIro
CBOP'ICTB; INOJIYYCHHUC aMMHAKa U N3YUCHUC CTO CBOMCTB

13.4

[IPUTOTOBJICHUC pPacTBOpPOB C onpeﬂeneHHoﬁ MacCOBOH JoneH
[PACTBOPCHHOI'O BCIICCTBA

13.5

[PUMEHEHHE HHAWKATOPOB (JakMyca, MeTUiiopaHka U (eHondTanenHa)
U1 ONIpEICJIEHHs] XapaKTepa CpeJibl B pACTBOPAX KUCIOT M LIEN0oUYer

13.6

HCCJIEIOBAHNUE U OIIMCaHHE CBOMCTB HCOPTraHNYCCKUX BCHICCTB PA3JIMIHBIX
KJIACCOB; U3YUCHHUC B3aUMOJEUCTBUS KHCIOT C METallJlaMHu, OKCHUIaMH
MCTAJIJIOB, PACTBOPUMBIMHU H HCPACTBOPUMBIMH OCHOBAHUSAMMH, COJISIMU;
[IOJIYUCHHUEC HEPACTBOPHUMBIX OCHOB&HHIZ; BBITCCHCHHUEC OJHOI'0O MCTAJla]
JIPYyTr'UM U3  pacTBOpa COJIM; HCCICAOBAHNC aMCI)OTepHLIX CBOICTB
THIPOKCU 0B aJIFOMHUHUA U TUHKA

13.7

[pEIIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam: "OCHOBHBIE KJIACCHI
HEOPraHUYeCKNX COCIUWHEHUU"; "DIeKTponuTHYecKass auccoIuanus'’;
"BaxxHelime HeMeTaAUILI U UX coenuHenus'; "Baxkueiime MeTauisl U HUX|
coeqrHeHU"

13.8

XUMAYECKHE DKCIIEPHUMEHTHI, WJUTIOCTPUPYIOIIAE TPHU3HAKU MPOTCKAHUS
[peaKImii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIIMU Ha MPHCYTCTBYIOIINE B
BOJTHBIX PACTBOpPAX WMOHBI: XJOPHUI-, OpoMua-, HoAuI-, cyabdart-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUAPOKCHI-HOHBI, KAaTHOHBI aMMOHWUSI,
MarHusi, KaJbliUs, ajdlOMUHUS, kene3a (2+) m xeneza (3+), menu (2+),
IHKA
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'YMenue:

14.1

[pelCTaBiIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (opMme  BBIBOJOB,
NTOKa3aTeNbCTB, TIpauKoB M TaONMIl W BBISBIATH SMIHUPHYECKHE
3aKOHOMEPHOCTH

14.2

YCTAHABJIMBAaTh CBSI3U MEXIY peaJbHO HAOMIOJaeMbIMU XUMHUYECKUMHU
SBJICHUSMU M IIPOLECCAMU, MPOUCXOAAIIMMH B MAKpO- U MHUKPOMUDE,

00BSICHATH IPUYMHBI MHOT000pa3Hsl BELIECTB




Hepeqenb JIEMEHTOB COAECPKaHUS, IIPOBEPACMBIX HA OCHOBHOM
rocyiapCcrB€HHOM 3K3aME€HE 110 XUMHUH

Kon

IIpoBepsieMbIil 2IIEMEHT COAEPKAHUS

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

Uwncteie BemecTBa U cMec. CriocoObl pa3ieieHusl cMecei

1.2

ATOMBI U MOJICKYJIBL. Xumuaeckrue 3neMeHThl. CHUMBOJIBI XMMHYECKHX DJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

XuMuaeckast (bOpMy.]'Ia. BanenTtHoCcTh aTOMOB XHMHYECKHX 3JeMeHTOB. (CTeneHp,
OKHUCJICHUA

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHocuTenbHasg aroMHas Macca. OTHOCUTEIbHAs
MOJICKYJIIpHAas Macca. MaccoBas 101 XUMHYECKOTO JIEMEHTA B COCMHEHUU

1.5

KonmuaecTBo BemecTBa. Mois. Momnsipaast Mmacca. Monsipablii 00beM Ta3oB. B3aumocBsi3b
KOJIMYCCTBA, MACCHI M YUCJIa CTPYKTYPHBIX CAWHUI BCIICCTBA

1.6

Du3pyeckrie W XUMHUYECKHE SBJICHHS. XHMHUECKas pCakuusga U €€ IPHU3HAKH. 3akoH
COXPAaHCHHUA MACChbl BCIICCTB. XuMHUYeCcKHe YpaBHCHHA

[lepnonnueckuii 3axkoH M Ilepuonnueckass cucrema XuMuyeckux siemeHToB JI.H.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnonnueckuii 3akoH. Ilepmoguyeckas cucreMa XHMHYECKUX 3ieMeHTOB J[.M.
Menneneesa. Ileproael u rpynnel. @U3NMYECKUN CMBIC MOPSAIKOBOIO HOMEPA, HOMEPOB
[1€pHO/1a U IPYIIIBI DJIEMEHTA
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Ctpoenne aromoB. CoctaB aTomMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHwue
DIIEKTPOHHBIX 000JI0UEK aTOMOB mepBbIX 20 xuMudeckux siaemMeHToB [lepuomudeckoi
cuctemsl /[.1. MeHneneeBa
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3aKOHOMepHOCTI/I B H3MEHEHHH CBOHCTB XHMHYECKHX JJIEMEHTOB NEPBBIX TPEX
[EpruoaoB, KaJiys, KaJIbIIUsA (paL[I/cha aTOMOB, QJICKTPOOTPUIATCIIbHOCTH,
MCTATINIMYCCKUX W HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCIUMHEHUH B COOTBETCTBUH C
ITOJIOKCHHUEM JJICMCHTOB B Hepﬂo,unqecxoﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

CTpoeHue BenecTna

3.1

XHUMHU4ecKast CBA3b. KoBanenTHas (HOJ'IHpHaH u HeHOJ'IHpHaH) CBA3b.
QHGKTpOOTpI/IHaTeHBHOCTB XUMHYECKHX DJJeMEHTOB. MoHHas cBs3b. MeTamnmdyeckas
CBA3b
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Tunbl KpUCTAUIMUECKUX pEIIeTOK (aTOMHas, MOHHAs, METajuIMuecKas), 3aBUCHUMOCTb
CBOICTB BEIIECTBA OT TUIA KPUCTAJUTMYECKOW PENIETKU U BUJIA XUMUYECKOW CBSI3U

Baxneinme OpeaACTaBUTCIIN HCOPraHNYCCKHUX BCIICCTB. Hemerammer u ux COCIUHCHUA.
MeTausl ¥ UX COCIMHCHUA

4.1

Krnaccudukanuss W HOMEHKJIATypa  HEOPTraHWYECKUX  COCAMHEHWH:  OKCHJOB
(coneobOpasyroye: OCHOBHBIEC, KHUCIOTHBIE, aM(OTEepHbIE) U HeCcoJIeo0pa3yrolIue;
OCHOBaHMH (IIENOYM M HEPACTBOPHMBIE OCHOBAHUS); KHUCIOT (KHUCIOPOACOEpKAINE U
OeCKUCIOPOAHBIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); coJiel (CPEHHUX M KUCIIBIX)

4.2

du3znyecKkrue 1 XUMHUYECKHE CBOWCTBA MPOCTHIX BEIISCTB-HEMETAIIIOB: BOJIOPO/A, XJIopa,
KHCJIOPOJIa, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUs
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Dduznyeckue M XMMHYECKHE CBOMCTBa MOPOCThIX BCHICCTB-MCTAJIJIOB: JIMTUA, HATPHA,
KaJIusd, MarHusd U KaJlbIiud, aJJIOMHUHHA, KCIIC3Aa. 9J'ICKTpOXPIMPI‘-ICCI(PIfI pan HaHp}DKeHI/Iﬁ
MCTAJIJIOB

4.4

Du3nyeckue M XUMUYECKHE CBOMCTBA BOJOPOAHBIX COCAMHEHUN HEMETAIIOB:
XJIOPOBOJIOPOJIA, CEPOBOJIOPO/IA, AMMHAKA




4.5

dusndeckue U XMMUYECKHUE CBOMCTBAa OKCHIOB HemetaiioB: cephl (IV, VI), azora (II,
[V, V), dochopa (III, V), yrmepoma (I, IV), kpemuus (IV). IlomydeHue OKCHAOB
HEMETAIIJIOB

4.6

XuMudeckue cBoicTBa okcuaoB: MetamwioB IA - IIIA rpynn, nunaka, menu (I1) u xenesal
(I1, IIT). TTomydyeHne OKCHIOB METAJIOB

4.7

XVMUYECKUEe CBOWCTBA OCHOBAaHMW W aM(OTEPHBIX THIPOKCHIOB (HAa MpHUMeEpe
TUJAPOKCUIOB AllFOMUHUS, JKele3a, IHWHKA). [lomydeHue ocHOBaHUN W aM(OTEpHBIX]
TUIPOKCHJIOB

4.8

OOmye XUMHUYECKHME CBOWCTBA KHUCIOT: XJIOPOBOAOPOAHOH, CEPOBOAOPOIHOM,
CEpPHUCTOW, CEepHOH, a30THOH, (ocPopHOi, KpeMHUEBOH, yroiapHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEpPHOM M a30THOM KucCiOT. Ilomydenue
KHCIIOT

4.9

O611e XMMHUYECKHe CBOMCTBa cpeiHuX coneil. [lomyuenue coneit

4.10

[lonyuenue, coOupanue, pacro3HaBaHHE BOJOPOAA, KUCIOPOAA, AMMHAKA, YIIIEKHCIOTO
ra3a B JJaDOpaTOpUH

4.11

HonyquI/Ie aMMMakKa, CCpHOfI U a30THOHN KHUCJIOT B IMPOMBIIIJIICHHOCTH. O6IJ_[I/I€ CII0COOBI
MMOJIYYCHHA MCTAJIJIOB

4.12

['eneTHyecKas CBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COGI[I/IHCHI/Iﬁ

XMMHYECKHE pCaKuu

5.1

KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKHX peaKI_lI/Iﬁ 10 PpAa3JIMYHbIM IMPU3HAKAM: 110 YUCIIY U COCTABY|
YH4aCTBYIOIIUX B PCAKIIMH BCLICCTB, 110 TCIIJIOBOMY 3(1)(1)eKTy, 10 U3MEHEHMIO CTEIeHel
OKHCJICHUA XUMHNYCCKHX 3JICMCHTOB

5.2

TerioBoil 3(p(deKT XMUMHYECKON peakluu, TEPMOXMMHUYECKHE YypaBHEHHS. ODK30- H
PHIOTEPMUYECKUE peakMK. TepMOXUMUYECKHUE YPaBHEHUS

5.3

OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIE peakuunu. OxuciauTenn n BOCCTaHOBUTCIJIN.
[Ipomeccel OKHUCIEHMSI M BOCCTAHOBICHMS. OJEKTPOHHBIM OalaHC OKHUCIUTEIbHOA
BOCCTAHOBUTEIBHOMN pEaKIIUU
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Teopust dIEKTPONUTUYECKONM Aucconuanui. KaTHOHBI, aHUOHBL. DJIEKTPOJUTHI M|
Hed1eKTpoSnuThl. CHUIIbHBIC U c1a0ble AIEKTPOIUThHI. CTENneHb JUCCOIHAITIT

5.5

Peakiiiy noHHOTO OOMeHa. Y CIOBHs MPOTEKaHMs peakluii HOHHOTO OOMEHa, MOJIHbIE U
COKpAIllCHHbIE HOHHBIE YPAaBHEHHUsI PEAKIINI

XVMUs 1 OKpY>KaroIlas cpesia

6.1

BemiecTBa n Marepuaibl B IOBCEJHEBHON JKU3HU 4eJIOBEKA. be3omacHoe nCnoib30BaHNE
BEIIECTB M XMMHUYECKMX peakuuii B jabopatopuu u ObiTy. Ilepas momoups npu
XMMHYECKHX 0XKOTax M OTPaBJICHUSIX

6.2

XVMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEH cpeapl (KUCIOTHBIE JOXKIH, 3arps3HEHHE
MOYBBI, BO3/IyXa M BOJIOEMOB), CIIOCOOBI ero npenoTsparienus [Ipenenbras qomycrumas
koHueHTpauus BemecTB (IIJIK). Ponp xumumM B pemieHHM SKOJIOTHYECKHX HpOOIIeM.
Y cunienre napHUKoBOro 3gdexTa, pa3pynieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsbl, a3ora, ¢ocdopa, yriepona, KpeMHUS U HUX COEAMHEHUH B OBITY,
MEAMIIMHE, NPOMBIIUIEHHOCTH M CEIbCKOM Xo03dicTBe. IIpuMeHeHue MeTannoB u
CIUIaBOB (CTallb, YYT'yH, AIOPAIIOMUHUM, OpoH3a) B OBITY M INPOMBIIUIEHHOCTH HX|
coequHeHuil. [loHATHE O KOPpPO3UHM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3HHU

6.4

[TpupoaHbIE HCTOYHHUKH YTIIEBOJOPOIOB (yroib, MPUPOTHBIN ra3, HeMTH), TPOITYKTHI HX
nepepadoTku (OEH3MH), X POJIb B OBITY U TPOMBIIIIICHHOCTH

6.5

[lepBoHavasbHble MOHATUS 00 OPraHMYECKHX BEHIECTBAX KaK O COCJAMHEHHUSX YIIIepojia




(MeTaH, OTaH, 3TUJICH, AllCTUJICH, 3TAHOJI, I''ITMOCPHUH, YKCYCHAasA KI/ICJ'IOTa). Ilonstue o
OHMOJIOTHYECKH Ba)KHBIX BCIIECTBAX: XHUpax, 6en1<ax, YIIIEBOZaX - U HUX POJIM B KU3HUH
ICIIOBEKa

7 |Pacyersl:

7.1 [no popmMyaaM XUMHUYECKHX COCTMHEHHUI

7.2 macchbl (MaccoBOI) 10JIM pACTBOPCHHOTO BEHIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YpaBHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AKHI/IOHepHOC 06HICCTBO «H3I[aTeJII>CTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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