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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a Takxke Ha ocHOBe (enepanbHOU paboueit
MPOTpaMMbl BOCITUTAHUSA M C yYE€TOM KOHIICHIIUH MPEMOJABaHUS y4eOHOTO
npeameTa «XuMHUS» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHUE O IENSIX, O0IIeH cTpaTeruu
oOy4eHHs, BOCIIMTAHHMS M Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMHU Y4YEOHOIrO
npenMera,  yCTaHaBIMBAaeT  00sA3aTeNbHOE  MPEAMETHOE  COJEpKaHHe,
MIPEAyCMaTPUBAET PACHPEEICHUE €ro Mo KiIaccaM M CTPYKTYPUPOBAHHE IIO
paszzenaM M TemMaM MpOrpaMMbl MO XHWMHH, OMNPEIEHSET KOJIMYECTBEHHbIE U
KauyeCTBEHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEILHOCTh HM3YUYCHUS XHMHH C YYETOM MEXKMOPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKA Y4e€OHOTrO MpPOLECcca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa IS
peanuzaiuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a Takke TpeOOBaHUM
K pe3ylbTaraM OOy4YEeHHs XMMUU HAa YpPOBHE LieJIed HM3yYEHHs] NpeaMeTa M
OCHOBHBIX BHUJIOB y4€OHO-IIO3HABATEJIbHOU NEATEIIBHOCTH O0ydYarolerocs mo
OCBOCHHIO YU€OHOT0 COJIEP KAHMUSI.

3HaHWE XUMHUH CIYKAT OCHOBOW JUIsl (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jarouierocs, €ro NpeJcTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UrparoT (POPMUPYEMBIE XUMHUEN MPEICTABICHHS O B3aUMOIPEBPAILICHUIX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX pEHIeHUs I100aJbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM U 3KOJIOTMYECKOW 0€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenne xumun:

CHOCOOCTBYET pealu3alii  BO3MOXXHOCTEH Uil  CAMOPa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed u QPyHKIHMOHAIBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHPOBAHUE MBIILUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaroumxcsi, HAaBBIKOB HX CAMOCTOSTENIbHOW Yy4eOHON J1eATEeNbHOCTH,
HKCIIEPUMEHTAJIBbHBIX W HCCJIENOBATENIbCKIUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B MTPOPECCUOHAIIBHON AESTEIBHOCTH;

3HAKOMUT CO CINEUM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJOCTHOIO B3IUIJla Ha E€OUHCTBO MPUPOABI U  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TalioM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH
00yyarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K TIPUPOJAE, K 4YEIOBEKY, BHOCHT CBOW BKJIaa B
AKOJIOTHYECKOE 00pa3oBaHre 00yYarOIUXCsl.

JlanHble HampaBlieHUs B 00yYEHUU XUMHHM 00€CTICUMBAIOTCS CIIELU(PUKON
colepKaHusi y4yeOHOro TMpeAMeTa, KOTOpPbIA SBISETCA MEeAarormuyecKu
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKM XMMHUH Ha ONPEEIEHHOM JTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0011ero oOpa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCA CUCTEMBI TEPBOHAYAIBHBIX TOHATUN XHWMHUH,



OCHOB HEOPraHWYECKOH XMMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUI
OPTraHUYECKON XUMHH.

CtpyKTypa cofepaHusi IpOrpaMMBbI MO0 XUMHHA CPOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K €€ uzydeHuto. CopepxaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUM O XHMHYECKOM DJIIEMEHTE M BEUIECTBE W CHCTEMBI MOHATUH O
XUMu4eckoil peakinuu. O0e 3TH CHCTEMBbl CTPYKTYPHO OPIraHH30BaHbI [0
MIPUHLUIY IOCJIEA0BATEIBHOIO PA3BUTHA 3HAHUI HAa OCHOBE TEOPETUYECKHX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YUYEHHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— MPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLUMALMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIUPHYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JpYroMy, BBINOJHAA (QPYHKUUUM OOBACHEHHS H
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl 1O XHUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOW COCTABIIIONIEM HAYYHOM KapTUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3yueHne XUMHUM IPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHBIX YYEOHBIX NpeaMeToB: «OKpyX aroluid MUp»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kimace».

[Ipy wW3yyeHUM XUMUU NPOUCXOIUT (POPMUPOBAHUE 3HAHMA OCHOB
XUMUYECKOM  HAyKM Kak o00JIacTH  COBPEMEHHOIO  €CTECTBO3HAaHMUS,
MPAaKTUYECKOM JESATENbHOCTH YEJIOBEKAa M KakK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTypbl. 3ajadya y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHUYECKHX 3HAHUM — BaXKHEUIIMX ()aKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOXKEHUH, AOCTYNHBIX OO0OOUIEHUI MHUPOBO33PEHUYECKOTO
XapaKkTepa, si3bIKa HayKH, B IPHUOOIIEHUH K HAYyYHBIM METOJIaM MO3HAHUS MpHU
M3YUYEHUHU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHUH
MMO3HABATEJIbHBIX YMEHMA M HMX MPUMEHEHUU B YUYEOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIIEeI0BATEIbCKON JIESITENIbHOCTH, OCBOECHHUU NpPaBUJI 0E€30MaCcHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHHUs
BaYKHOE 3HAYEHUE MPUOOPENN TaKKe 111, KaK:

— (OpMHUpPOBAHHWE HWHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHO aanTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU;

— HalpaBJeHHOCTb OOy4YEeHHMs] Ha CHUCTEMaTHYecKoe MpUOOLICHUE
oOyyJaroumxcsi K CaMOCTOSITENIbHOM MO3HABATENILHON NESTENbHOCTH, HAYYHbBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecrieyeHWe  yCJIOBHH,  CIHOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyJarouMMucsl  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TMO3HAHUS W
CaMOMNO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMN), MMEIOLIUX
YHUBEpCAIbHOE 3HAUYCHUE JIJIS1 PA3JIMUHbIX BUJIOB J€ATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QPYHKIMOHATIBHOW W €CTECTBEHHO-HAYy4YHOM
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATb M OLEHUBATH SIBICHUS



OKpY>KaIOIIEeTr0 MHpA, UCIOJB3YSl 3HAHUS U OIBIT, MOJIYYCHHbIE MPU U3yUYEHUU
XUMHH, TPUMEHSATh WX TpPU pPEUICHHH MpoOJieM B TMOBCEIHEBHON XU3HU U
TPYAOBOU ESITENBHOCTH;

— (¢opMupoBaHue y OOydarolmuxcs TyMAaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH DKOJIOTUYECKU
1[e1eCO00pa3HOro TMOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH IPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIUU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHS OOIIEYETIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduis ¢  HampaBI€HHOCTH
JaNbHENIIEro 00y4eHus.

OOmiee 4yncno 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiseT 136 yacos: B 8 kiacce — 68 4acoB
(2 yaca B Heziento), B 9 knacce — 68 yacoB (2 yaca B HEEINIO).



COJEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponap XMMUM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemectBa. du3nyeckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BelecTB. [loHsTHE 0 METOAX MO3HAHUA B XUMHH. YHCThIE BEHIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKyIbl. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (popmyna. BaneHTHOCTb aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cOCTaBa BemlecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBbHAST MOJIEKYJIApHAs Macca. MaccoBasi 10JIsl XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUHU.

KomnuectBo BemecrBa. Momb. MoisipHas  wMacca.  BzauMocBs3b
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BeliecTBa. Pacy€rsl mo
(dopMmynamM XUMHUYECKUX COEANHEHUM.

duznyeckrue M XUMHUYECKUE SABJICHHS. XUMHUYECKas peakiuss u e€
MPU3HAKU. 3aKOH COXPAaHEHUS MacChl BEIIECTB. XHMHYECKUE YpPABHEHUA.
Knaccudukanusa XuMuyeckux peakuuii (COeIMHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0H, MpaBUjIiaMUd pabOThI B J1a0OPATOPUU
u npuémamu oOpamieHus ¢ J1abopaTOpHbIM OOOPYIOBAHUEM, HW3Y4YEHUE U
onucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB,
HaOmoienne pusznueckux (MJIaBJICHUE BOCKA, TASHUE JIbJa, pAaCTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCALMS BOJbI) M XUMHUYECKHX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIONEHHE M ONHCAaHUE IPU3HAKOB IPOTEKAHUS XUMUYECKHX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOJAECHCTBHE
xesesa ¢ pactBopoM coiu Meau (II), uzydenne cnocoOoOB pa3aesieHus: CMeceit: ¢
MOMOIIbI0 ~ MarHura,  (QUIbTPOBAHHME,  BbIAPUBAHUE,  JUCTUIUISALMA,
xpomatorpadusi, NpOBEJACHUE OUYKMCTKUA IMOBAPEHHOM COJIM, HAOIIOJICHUE U
ONMKMCAaHWE PE3yJIbTATOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIET0 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHuE MOJEINIEH MOJIEKYJT (I1apOCTEPIKHEBBIX ).

Ba:xHelimue npeacTaBuTe Il HEOPrAaHUYECKHX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopoa — 3€MEHT U poOCToe
BeuiecTBo. HaxoxkneHue kuciopoia B MpUpoae, (PU3NYECKUEe U XUMHYECKHE
cBoricTBa (peakuuu ropenus). Oxkcupawl. [Ipumenenue kuciopoma. CrnocoOsl
MOJIyYeHHUs] KUCIopoAa B JIabopaTopvM W MPOMBILUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — ajuioTporHas MoguUKaIs KUCI0poa.

TernnoBoit 3(hPexT XuMUYECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHHS,
9K30- U DPHIOTEPMHUYECKUE peaklMH. [OIUIMBO: yroib U METaH. 3arps3HeHue
BO3/IyXa, YCWJICHUE TapHUKOBOTO A (ekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocTtoe BemecTBo. HaxoxkaeHuwe Bomopoaa B
npupoae, (U3MYECKME W XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyuyeHus. Kucnorsl u conu.

MounsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
Hacepiiennble M1 HEHACHIIIEHHBIE PacTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass 101 BemecTBa B PACTBOPE. XHMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Posib pacTBOpoB B NMpUPOJE U B KU3HU yesoBeka. Kpyrosopor
BOJIbI B PUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coeauaernii. Oxcuanl. Kinaccudukarms
OKCHJIOB: coJieoOpa3yromine (OCHOBHbIC, KHUCIOTHBIE, amM(pOTEpHbIE) U
HecosieoOpasyrone. Homenknatypa okcuuoB. Pu3nMueckne M XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBAaHMIA: INENOYM M HEPACTBOPHMBIE
ocHoBaHuA. HoMeHkiarypa ocHoBaHui. OU3N4YeCKue U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [loryueHre OCHOBaHUM.

Kucnoter. Knaccuduxanus kuciaor. Homenknarypa kucnot. Ousnueckue
M XUMHYECKHE CBOMCTBaA KUCIOT. Psan aktuBHOCcTH MetaiuioB H. H. bekerona.
[lonydeHnue KucioT.

Comu. Howmenknatrypa coneil. ®dusnyueckue U XUMHUYECKHE CBOWCTBA
conen. [lomyuenue coieil.

['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUs KHUCIOpoAa B  BO3AYXE,
MOJIyYeHUE, COOMpaHHe, pAcClNO3HABAHME M HW3YYEHUE CBOMCTB KHCJIOPOIA,
HaONIOZCHUE  B3aMMOJEIHCTBUS  BELIECTB C  KHUCJIOPOJAOM M YCJIOBHS
BO3HMKHOBEHUS U TMpEKpalmleHusi TopeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3laMd OKCHUJIOB M OIMCAHME HUX CBOMCTB, TOJIydeHHE, coOUpaHue,
pacrio3HaBaHME U H3YyYEHHE CBOMCTB BOJIOpOJia (TOpeHHUE), B3aUMOJCHCTBHE
BoJiopoJia ¢ okcusioM meau (II) (Bo3MOKHO UCTIOIb30BAHUE BUIEOMATEPUATIOB),
HaOMoZeHue O0O0pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIIEOBaHUE
OCOOEHHOCTE PAacTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEW PAaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATpUEM U  KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), HCCIEAOBaHHE O0Opa3IOB
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpPacKd HWHIUKATOPOB B pACTBOpaX KHUCIOT U LIENOYEH, U3y4YEeHHE
B3aumoercTBus okcuaa meau (I) ¢ pacTBOpoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTPAIU3al|K, TOJyYeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO0 METaula JpPyTMM M3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lady MO0 TeMe «BaxHeHle Kiaacchl HEOPTraHWYECKHX
COEMHEHUID.

Hepuoauyeckuit 3axkoH u Ilepuoamuyeckasi cucreMa XUMHYECKHX
jieMmenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHUMH4YECKAsl CBS3b.
OKHCIUTEBbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepBble MONBITKH KIacCU(PUKALMK XUMHUYECKUX 3JeMeHTOB. lloHsTHE O
IpyNnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE W IIEJTOYHO3EMEIbHbBIE METaJUIbl,
raJIOoreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W UIMHHONEPUOAHAS (POPMBI
[Tepuomnueckont cucrembl xumuueckux odiemeHToB [l WM. Menngeneesa.
ITepuonsl u rpynnbl. PU3HYECKUN CMBICH IOPSAAKOBOIO HOMEpPA, HOMEPOB
NeproJa U TpyNibl AIEMEHTa.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 0007104YEK aTOMOB MEPBBIX 20 XMMUYECKUX JIEMEHTOB



Ilepnommueckon cucrems! Jl. M. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA Mo ero nonoxenuro B [lepuoanueckont cucreme /. . Menneneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl paJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IpyNnaM U IepHOJaM.
3nauenune llepuogumyeckoro 3akoHa wu Ilepuonnueckoid  cUCTEMBI
XUMHAYECKUX DJIEMEHTOB Ul pa3BUTUS Hayku u npaktuku. Jl. . Mennenees —
YYEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (MOJisipHAass W HENOJSPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHas CBSI3b.

Crenenb okucieHus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — pPEAKIUU.
[Ipoueccol OKMCAEHUS U BOCCTAaHOBIECHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OOpa3IOB BEUIECCTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBHE
IMAPOKCHIA LIMHKA C PAacTBOPAMU KHUCJIOT M WIEJIIOYEHl, TPOBEIECHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEaKIUN
(ropenue, peakliMK pa3ioKEeHUsI, COSTUHEHU).

Mexcnpeomemmnbwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHUH B 8 Kjacce
OCYLIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOIIUXCS CHCTEMHBIMH [UIsl OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(ukanusi, NEPUOJUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ,
M30TOIBI, PAaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
T€N0, 00bEM, arperaTHO€ COCTOSHME BEUIECTBA, ra3, (PM3HYECKUE BEIMUYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE TOPOJIbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHUYeCKas peakuus

[Tepnonnueckuii 3akoH. [lepuoanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
. N. MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B N3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbLUsi W HX
COCIMHEHUI B COOTBETCTBHUM C MOJIOKEHUEM 3JIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THIMBI KPUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
Y BUJIa XUMHYECKOU CBS3H.

Knaccudukanuss ©  HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKas! CBSI3b HEOPTraHWUYECKUX BEIIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YUCY U COCTABY YYacCTBYIOIIUX B PEAKIIMM BEIIECTB, MO TEMIOBOMY 3D (DEKTY,
0 W3MEHEHHUID CTEMEHEH OKHUCICHUS XUMHUYECKHMX DJIEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO Karajau3aropa). OK30- M DJHIOTEPMHUYECKUE
peaKUMH, TEPMOXUMHUYECKUE YPABHEHUS.



[Tonsite o ckopoctu xumudeckou peakiuu. [loHsTHe 00 0O0paTUMBIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. [loHATHE O TOMOI€HHBIX U
reTeporeHHbix peakuusax. [lonarne o karanuse. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHYECKOM pEaKkUuu U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUHU, AJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBiieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C HCIOIb30BAHUEM METOJA
AJEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOJIUTHYECKOM  JTUCCOLIMALIMM. DJIEKTPOJIUTHl |
HEINEeKTpoJauThl. KaTuOHBI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUIAMU XUMHUYECKOM cBs3U. CreneHp nucconuanuu. CHIbHBIE U
c1a0bIe 3JIEKTPOJIHUTHI.

Peakunu woHHOrO OOMEHa. YCIOBUS MPOTEKAaHUS pEaKIUid HOHHOTO
oOMEHa, TNOJIHBIE M COKpall€HHbIE MOHHBIE YpaBHEHHs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHMM M COJIed B CBETE MPEACTaBICHUU 00 DJICKTPOJIUTHUUYECKON
nucconuanuu. KauectBeHHble peakiu Ha HOHBL. [loHsATHE O TUApOIN3E COoNei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta W ajiMasza), CIOKHBIX BEIIECTB
(xopuga HaTpusl), HUCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON
peakuuy  OT  BO3JCUCTBUS  Pa3au4HbIX  (DaKTOPOB,  MCCIIEIOBAaHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMALMU KHUCIOT,
1Ies104eil ¥ coJiel (BO3MOXKHO MCIOJIb30BAHUE BUAECO MAaTEPUAJIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOLIUX NPHU3HAKH MPOTEKAHHS PEAKLIU MOHHOTO OOMEHa
(oOpazoBanue oOcajka, BbIJIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C ITOMOIIBI0 KAUYE€CTBEHHBIX pPEaKUUd Ha HOHBI,
pelieHne SKCepUMEHTANbHBIX 3a/1a4.

Hemeranibl U MX coeiMHEHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIE CTeNeHn okucieHus. CTpoeHue u (pu3nv4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XWMHUYECKHE CBOWCTBA Ha NpPUMEpe XJiopa
(B3aMMOJEHCTBUE C METaJlIaMH, HEMEeTalUlaM{, LIeJI04YaMu). XJIOPOBOIOPOI.
ConsHas KucnoTa, XMMHYECKHE CBOMCTBA, MOJyYEHUE, IPUMEHEHNE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHU3M 4YeJlOBeKa. BakHEeWIne XJIOpHUabl U UX
HAaXO0X/JIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka aneMeHToB  VIA-rpynmnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHU OKuceHUs. CTpoeHue u pu3ndecKue
CBOMCTBAa TPOCTBIX BELIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHBIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKUE cBOWcTBa cepbl. CepoBOI0OPO/I,
CTpoeHue, (U3MYEeCKue U XHMHYECKue CcBoiicTBa. OKCHIBI Cepbl Kak
OPEICTaBUTENIM KUCIOTHBIX OKcHJoB. CepHas KuUCIOTa, (u3nyeckue u
XUMHUYECKHEe CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuueckre). XMMUYECKUE PEAKIUH, JIeKaIIHe B OCHOBE MPOMBILIIEHHOTO
crnoco0a moxyyeHusi cepHoil KucioThl. Ilpumenenue cepHoit kuciotel. Comnu
CCPHOI1 KHCIIOTBI, KA4CCTBCHHAs Peakuys Ha Cynb(ar-noH. HaxoxaeHue cepel
U €€ coeUHEHUN B NpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH CpelIbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JAOXKIH, 3arpsi3HEHHE BO3yXa U BOJOEMOB),
CIOCOOBI €T0 MPEJOTBPALLEHUS.



OO6mas xapakTepucTuka 31eMeHToB VA-rpyribl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHHsS. A30T, pacupoCTpaHEHUE B
npupoe, pu3nvecKkre u XMMHUUECKHe cBoicTBa. KpyroBopoT a3ora B mpHpoe.
AMMHaK, ero GpU3MIECKHe ¥ XHMUYCCKHE CBOWCTBA, TI0JIyICHHE U IPUMCHCHHE.
Comu aMMOHHSA, MX (U3NYECKHE W XUMHYCCKUE CBOWCTBA, NPHMECHEHHE.
KauecTBeHHas peakiusi Ha UOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOIydYeHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U crnenuduueckue). Vcnonap3oBaHHe HUTPATOB W COJEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YI0OpEeHHUN. XUMUYECKOE 3arpsA3HEHUE OKpYKaroleh
CpeIbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC JTOXK]IU, 3arpsi3HEHUE BO3yXa, MTOUBHI
1 BogoémoB). Docdop, amnorpornHbie Moaudukauu hochopa, puzndeckue u
xumudeckue cBoiictBa. Oxcunm  dochopa (V) m  dochopHas xkucmiora,
du3nUecKre 1 XMMHUIECKHE CBOMCTBA, rmonydeHue. Mcnonb3oBanue dhocdaros B
KauyecTBE MUHEPATbHBIX YA0OpEHUH.

O6mass  xapakrtepuctuka 3neMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIECHHS. YTIEpO[, aUIOTPOIHbIE
Moau(UKaIK, paclpoCTpaHEHHEe B TMPUPOAE, (U3MUECKHE M XUMHYECKHE
cBoricTBa. Ancop6uusa. KpyroBopot yraepona B mpupojne. Okcuasl yriepoaa,
X (pu3MUeckre W XMMHYECKHE CBOMCTBA, ACHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIyYEHUE U NMPUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBbI, CBI3aHHBIE C OKCHIIOM
yriepona (IV), rumore3a ri100adbHOTO MOTEIUICHHS KIMMAaTa, MapHUKOBBIN
adpdekt. YronpHas Kuciora U €€ COolM, UX (PU3HMYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcnonp3oBanne kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COEIMHEHUSIX yIiiepoaa (MeTaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJIMLUEPHH,
yKCcycHass kuciora). llpupoaHble HCTOYHMKK  YIJIEBOJOPOAOB  (YroJib,
MIPUPOJHBIN a3, He(Th), MPOIYKTHI X NEPepadOTKU (OEH3UH), UX POJIb B OBITY
¥ TPOMBINUICHHOCTH. [loHSATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX,
Oesikax, yriieBoJax — M UX POJM B )KU3HU yeloBeka. MaTepuaibHOE €IUHCTBO
OpPraHUYECKUX W HEOPTAaHMUECKUX COSCAMHECHU.

Kpemuuii, ero ¢usmvyeckue M XUMHUYECKHE CBOICTBA, MOJYYEHHE U
npuMmenenue. CoenuHeHus: kKpeMHusi B npupoge. OOmue mnpencraBieHus 00
okcuie kpeMuus (IV) u kpemHueBoi kucinote. CUIUKAThI, UX UCIIOJIH30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHelie ctpouteabHble MaTepraibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpodiemMbl 0€30MacHOTO UCTIOb30BAHUS
CTPOUTENbHBIX MaTEPUAJIOB B MOBCEIHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

U3yyeHue o0O0pa3lOB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHON
KHCIIOTHI, MPOBEICHNE KAYECTBEHHBIX PEaKIIMi Ha XJIOPHUI-HOHBI M HAOIIOACHNE
MPU3HAKOB UX MPOTEKAHMSI, OMBITHI, OTPAXKAIOUINE (PU3NIECKUE U XUMUUYECKUE
CBOMCTBa TaJIOr€HOB M HX COEIMHEHHA (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATCPUAIIOB), O3HAKOMIICHHE C 00pas3lamH XJIOPUIOB (TalOreHHIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl M €€ COCIUHEHUSAMH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEpPHAIOB), HAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa noJ JCHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBHI, H3y4YCHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha cyiabhaT-uoH ¢ HaOJMI0JIeHHe Mpu3HaKa eé
NPOTEKaHMs, 03HaKOMJIEHHE C (DU3UYECKUMHU CBOMCTBAMU a30Ta, (ochopa u ux
COEIMHEHHM (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), 00Opa3Lamu



a30THBIX U (POCPOPHBIX yIOOPEHUIA, TIOTyYeHHE, COONpaHne, paclio3HaBaHUE U
M3y4YCHHE CBOMCTB aMMHMAKA, IPOBEICHHE KAYECTBEHHBIX PEAKIMM Ha HOH
aMMoHMA U (QochaT-uOH U HM3yYEHHUE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICMCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIEH KPUCTALIMYECKUX
pemérok anmMmasa, rpadura, ¢yuiepeHa, O3HAKOMIJIGHHE C IIPOIECCOM
a7copOLMU PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YEeHHE, COOMpaHUE, Pacro3HABAHHE U H3YYEHHE CBOICTB
YIJEKUCIOro Ta3a, MPOBEJACHHE KAueCTBEHHBIX peakuuid Ha KapOoHAT u
CUJIMKAT-UOHBl W H3yYEHUE IIPU3HAKOB HX IPOTEKAHUSA, O3HAKOMIICHHE C
MPOIYKLIHUEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHele HEMETAIUIBI U UX COCTMHEHUSD.

MeTa/luIbl M KX COCAUHEHUS

OOmast xapakTEepUCTHKAa XHMHYECKHMX JJIEMEHTOB — METAUIOB Ha
OCHOBAHHH UX NOJIOkKEHU B [leprnonnueckon cucreme XUMUYECKHUX DJIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTajuioB. MeTradeckas
CBSI3b M METAJUIMYECKAas KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMUYECKAMN sl
HalpsOKEHUM MeTaIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crocoObl mnmomyyeHuss MeTawioB. lloHsATHME O KOppO3MM METAIIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmiaBbl (CTadb, YYyTYH,
JTIOpPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosokeHne B llepuogmueckoi  cucreme
xuMu4eckux 3neMeHToB [[. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXO0XKJICHUE
B npupoae. Puznyueckre M XHMHUYECKHE CBOWCTBAa (Ha MpUMEpEe HATpUS U
Kanug). OKcuAbl U TUAPOKCUABI HAaTpusi W Kanus. llpruMmeHeHue mIeNIoYHbIX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ilepnogmueckorr cucreMe xumuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOCHHE MX aTOMOB, HaXxOXkAcHUE B Ipupone. PHU3NUecKue U XUMHUYECKHE
CBOMCTBA MarHus U Kajibliusa. BaxkuHelume coeauHeHUsl Kaiablus (OKCHI,
TUAPOKCHU], cOJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nosiokeHue B llepuomnueckol cHcTeEME  XMMHUYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHME aTOMa, HAaxXOXIECHUE B HPHUPOJIE.
duznveckue W XHUMHYECKUE CBOMCTBA altoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa U TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
. . MenpaeneeBa, CTpOeHHE aTOMa, HAXOXKAEHUE B npuponae. Puzndeckne u
XUMUYECKue CBOMCTBa xkeje3za. OKcuibl, TUAPOKCUABl U coiu keneza (1) u
xenesa (III), ux cocta, CBOMCTBA U MOTYyUEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 00Opa3llaMud METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, U3YUYEHUE pE3YyJbTaTOB KOPPO3UH METAUIOB  (BO3MOYKHO
HCIIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJACHCTBUS OKCHJA
KalblMg U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
MCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJIE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHus, KajdblKs, aJJIOMUHUS, [IMHKA, JKelle3a
(II) u xeneza (III), memu (II), HaOmoIeHHE W ONHMCAHHE MPOIECCOB
OKpallluBaHUsl IJJAMEHW HWOHAMHU HATpHs, Kalusg M Kaiblusg (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEIOBaHNE aM(pOTEPHBIX CBOWCTB



TMAPOKCHIA ATIOMUHUS U TUAPOKCHIIA LIMHKA, PEUIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme MeTaiipl U UX COSUHEHUS.

XuMus 4 OKpy:Kaoas cpeaa

BemecTBa n Marepranbsl B OBCEHEBHOW KM3HH 4enoBeka. beszomacHoe
HCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakuuil B ObITy. [lepBas momolp npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHUE OKPY KaroUeil cpenibl (IpeieabHas 10myCcTuMas
KOHIleHTpaiusi BemectB, ganee — I[IJIK). Ponp xumum B penieHuun
AKOJIOTUYECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3ioB MaTeprayioB (CTEKIIO, CIIaBbl METAJUIOB, MOJTMMEPHBIC
MaTrepuabl).

Mesxcnpeomemmnbwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. YE€pe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIE OHITHS: HaAyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCU(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE, MapHUKOBBII
a3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
MOJIYITPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHo€  COCTOSIHME  BeIlecTBa, ra3, pacTBOpP, PacTBOPUMOCTD,
KpUCTAJUIMYECKasi pelETKa, CIUIaBbl, (U3UYECKHE BEJIUYUHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixanue, buocdepa, 3IKOCUCTEMA, MUHEPAIbHbBIE
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPO3JIEMEHThI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOILETro
o0Opa3oBaHMs JOCTHTAIOTCA B XO0J€ OOY4YeHHS XMMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAJIWLHOHHBIMHU
POCCUICKAMH COIIMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MpaBUIAMH M HOPMaMU IMOBEACHUS M CIOCOOCTBYIOT
IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUAIU3ALNNA 00yYarOIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMON TIO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTAUUH U
pacUIMpPEHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJEIHIO, MOHMMAaHUSA 3HAYECHUS] XUMUYECKOH
HayK{ B KM3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BIAJAETh TOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTHM B HAyYHbIX 3HAaHUAX 00
YCTpOMCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS] O COLUMAIbHBIX HOpPMax U MPaBUIAX MEXINYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIIECTBEHHO TMOJE3HOM, y4eOHOMCCIEI0BAaTEIbCKOM, TBOPUYECKON W JIPYTUX
BHJIaX AESATENbHOCTH, TOTOBHOCTU K pa3HOOOPA3HON COBMECTHOM ESATEIbHOCTH
IIPU BBINIOJIHEHUH YYEOHBIX, TO3HABATENIbHBIX 33/]1a4, BBIIOJHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3[JaHMM  Yy4YEOHBIX  NPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHUMAHUIO ¥  B3aWMOMNOMOIIM B  MpolEecce ATON  y4eOHOM
JEeSATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M MOCTYIKH CBOUX
TOBApUILEH ¢ MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW U COCTABIIAIOIINE
OCHOBY JIJIsl HOHUMAaHUS CYIIIHOCTU HAy4YHOM KapTUHBI MUPA, IPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHBbIE HA MOJIYYEHUE HOBBIX 3HAHHM
M0 XWMHH, HEOOXOIUMBIC ISl OOBSCHEHHS HAOMIOJAeMbIX MPOIECCOB U
ABJICHHUM, MMO3HABATEIbHOM, WHPOPMALIMOHHON M YUTATENbCKON KYJBTYpbI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATENbHOM padOThl € Y4YE€OHBIMH TEKCTaMH,
CIPaBOYHOM  JIUTEPATypOil, JOCTYNHBIMHM TEXHUYECKUMH  CpPEICTBaAMHU
MH()OPMAIMOHHBIX TEXHOJIOTUH;

UHTEpEeC K OOYYEHHIO M TMO3HAHHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHMIO, IPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIIEHHOCTH U YPOBHSI 00yUY€HUS B
JIabHEHIIIEM;

4) popMupoBaHHs KYJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3[0POBBbIN 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUI U
HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS alKOroJisi, HAPKOTHUKOB,



KypeHus), HEOOXOAMMOCTH COOJIOJEHUS MpaBuUi  O€30MacHOCTH  IpHU
oOpanieH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pPEaJbHOM KU3HU;

5) Tpy10BOro BOCIUTAHUS:

MHTEpPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil M TpyAa pa3audHOro
poJia, YBOKEHUE K TPYy U pe3yJbTaTaM TPYAOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XMMHH, OCO3HAHHBIA BBIOOD
WHANBUAYATbHON TPAaGKTOPHHM TPOJOJDKEHHS O00pa3oBaHUs C  YUYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEmHOW MPOPECCHOHATLHON NEITEIBHOCTH € Pa3BUTHS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBAThCSI B MPO(PECCHOHATBHON
cpene;

6) 3K0JIOrN4eCKOro BOCIIMTAHMS

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHHWE K MPUPOAE KAaK HCTOYHHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
u Oe3zomacHoro o0Opa3a >KHW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(pU3HMUECKOMY U MCHUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOICHHUS
npaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTyYaeMble MPU U3YYEHUU XUMUH, IJIs
peleHns 3a1ad, CBSI3aHHBIX C OKPYXKAOUIEH MPUPOAHOU CpEeNou, s
MOBBIIICHHUS] YPOBHS 3KOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOro
XapakTepa 5KOJIOTMYECKUX MpOOJeM M MyTed HX PEIICHHs MOCPEICTBOM
METO/I0B XUMUH, IKOJIOTMUYECKOT0 MBILUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJILHON, KOMMYHUKAaTUBHOW M COLMAIBHOMN MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpeAMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHPOBO33PEHUSI OOIICHAYYHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNOTe3a, (aKT, CHCTEMa, MPOLECC, SKCHEPUMEHT U ApPYroe.),
KOTOpPBIE€ HCIIOJB3YIOTCSI B E€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUHW M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABIICHHE O LEJOCTHOM HAyYHOW KApPTHHE MHUpPA, U YHUBEPCAIbHBIC
y4yeOHble JAeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHBIE),
KOTOpble o0ecneynBaroT (GOPMHPOBAHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOU 1€ATeTbHOCTH.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHHUS HCIOJIb30BaATh MPUEMBI JOTHYECKOTO MBIILIEHUS NPU OCBOCHUU
3HAHWI: PaCKPBHIBATh CMbBICH XUMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTUMHU MOHSITHUSIMU), UCIIOJIb30BATh
MOHATHUS JUIsl OOBSCHEHUS OTAENbHBIX (PAKTOB U SIBJICHUH, BEIOUPATh OCHOBAHUS
U KpUTEpUM [Js KiIacCU(UKAIMU XHMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKklMii, yCTaHABIMBATh NMPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3Y4YEHUs, CTPOUTh JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTUBHBIE,
10 AHAJIOTUH), EJIaTh BHIBOJBI U 3AKITIOYCHUS;

yMEHUE MPUMEHSTh B TMPOIECCe IMO3HAHMUS TMOHATUA (IPEeIMETHbIE U
METaInpeMETHbIE), CUMBOJMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKHUM 3HAK (CUMBOJI AJIEMEHTa), XUMUYecKasi popMmyia
U ypaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OTUX MOJEJbHBIX MPEJICTABICHUNA  BBIABISATH U
XapaKTEepU30BaTh  CYIIECTBEHHbIE MPU3HAKM HM3y4aeMbIX OOBEKTOB  —



XUMHUYECKUX BEHIECTB M XUMHUYECKHMX pEakUuid, BBIIBIATH  0OIIWeE
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUHs B
M3Y4YaeMbIX MTPOLIECCAX U SBJICHUSX.

Bba3oBble uccienoBarebcKkue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MMOCTABJIECHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4ECTBE OCHOBBI ISl (POPMUPOBAHMUS THUIIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH U MPOBEICHUIO
YYEHUYECKUX JKCIIEPUMEHTOB, yMEHME HaOI0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yibTat, GOpMyIUpPOBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIBITA, UCCIEI0BAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOM padoTe.

Pabora ¢ uHpopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATH M HHTEPIPETUPOBATH HH(OPMALINIO
pa3IMuYHBIX BUAOB H (OPM TMPEACTABICHUS, IMOIyYaeMyl0 M3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAsA JUTEpaTypa XUMHUYECKOIO COJEpKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHYECKHM OLEHUBATH
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOChI IPH MOMCKE U OTOOpE
MH(}OpMAMK U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIIOJTHEHUS
y4eOHBIX M MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIACTH MCMOJIb30BaHHUS MH(POPMALIMOHHO-KOMMYHUKATHUBHBIX TE€XHOJOTHM,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAHUSA pA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pPELIAEMBbIE 3aJa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 KX KOMOWHALUSIMY;

YMEHUE WCIONb30BaTh W aHAJIM3HPOBAaTh B Mpouecce ydyeOHOH U
HCCIIEIOBATEIbCKON NEeATEIIBHOCTH uH(popManuio 0 BIISTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpYXarouen MPUPOTHON CPEIbI.

KomMMyHuMKaTHBHBIC YHHMBEpPCAIbHbIC y4eOHbIC 1CHCTBUA:

YMEHHS 3a7aBaTh BOMPOCHI (B Xoj€ Auanora v (Wiu) IHUCKYCCUHU) IO
CYIIECTBY OOCYXKIaeMoil TeMbl, (OPMYJIMPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

YMEHUS TMPEJCTaBIATh IOJYYEHHBbIE Ppe3yJbTaThl IO3HABATEILHON
NEeSATEIbHOCTY B YCTHBIX M TUCBMEHHBIX TEKCTaxX; JejaTh IPE3EHTALNI0
pEe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaTOpHOTO
OTIbITA, JTA0OPATOPHON PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
MIPOEKTA);

YMEHHUS Yy4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEJIbHOM W  HCCIIEJOBATEIbCKOM  JEATENbHOCTH MpPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uruit  (oOCy>kneHus, OOMEH  MHEHUSIMH, «MO3TOBBIE€  IITYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUM, OINpEIEICHHE KPUTEPUEB IO OLECHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApYTHe).

PeryisiTuBHbBIE YHMBepCcaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMNpPEAENSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYULIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpaATh Haubosee 3pGEeKTUBHBIE CIOCOOBI pEIICHUs YU4eOHBIX
U TIO3HABATENIbHBIX 33J]a4, CAMOCTOSITEJILHO COCTaBIIATh WIIM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM JCHUCTBUU MPU BBIINOJHEHUM 33JaHUM C YYETOM



MOJTyY€HHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUIX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O PE3yJIbTaTa 3asiBIEHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, MpEIJIaraéMble B YCIOBUU
3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO
COJIep>KaHus, YCTaHOBJICHHOTO JaHHOM (eaepanabHOl paboueil mporpamMmon,
BBIJICIISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI
JNEUCTBUM, creuruduyeckue JUisi TpeAMETHOM o001acTu «XUMHS», BUIBI
NEATEAbHOCTH 1O TOJYYEHHIO HOBOIO 3HAaHWs, €ro HMHTEpIpEeTaluH,
peoOpa30BaHUIO ¥ PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K konmy oOydenus B 8 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX HOHITHI: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOAHOPOHAS), BAIGHTHOCTh, OTHOCUTEIbHASA aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIWYECTBO BEUIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XHMHUYECKOT0 JIEMEHTA B COETMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHWE, COJIb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCJIEHUSI, XMMUYECKasl peaKlus, KIAaCCU(PUKALMI PEaKLUHid: peakinu
COCIMHEHHUS, DPEAKUUU PpA3JI0KEHUS, PpEaKIUU 3aMElICHMs, peakuuu
o0OMEeHa, 3K30- U SHAOTEPMUYECKUE PEAKIUH, TEIIIOBOU 3(h(PeKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToMa, aTOMHas OpOUTallb, PaIAYC
aToMa, XMMHYECKasi CBSI3b, MOJIIPHASL M HEIMOJISIPHAS] KOBAJIEHTHAS CBS3b,
MOHHAsl CBA3b, MOH, KaTHOH, aHUOH, PAacTBOpP, MaccoBas J0Ji1 BEIEeCTBa
(TIpolieHTHAsl KOHIICHTpAIsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKHX TIOHATUHA U
MPUMEHSTD 3TU MOHSTHS IPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

e HCIOJB30BaTh XHWMHUYECKYI0 CHUMBOJMKY I COCTaBieHUs (opmyl
BEIIECTB U YPAaBHCHUN XMMUYECKUX PEAKIIUIA;

e OIpEAeNITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSIX,
CTENEHb  OKHUCJEHUS  DJIEMEHTOB B  OHMHApHBIX  COEAMHEHUSX,
MPUHAAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJacCy COEAMHEHUH 10
dbopmynaMm, BHUJ XUMHUYECKOH CBSI3M (KOBAJICEHTHass M MOHHAas) B
HEOPTraHWYECKUX COECIMHEHUSIX;

e packpeiBaTh cMbIica llepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAaHUE NEPHUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MojoxeHus B llepuonmyeckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yY€HHUs, 3aKOHa ABOTaJIpo;

e OINHKCHIBATh W XapakTepu3oBaTh TabnuuHyr G¢opmy Ilepuoanueckoi
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3ivyaTh [MOHATUS «rJaBHas
noarpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OoJbIIME TEPUOIbl, COOTHOCUTH OOO3HAUYEHHs, KOTOpPbIE HMEIOTCS B
tabnune «llepuomuyeckas cucrema xumuyeckux a3yemeHtoB J[. U.
MenpeneeBay C UYHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi sSApa, OOLIEe YUCIIO IIEKTPOHOB
U paclpeesieHre UX MO0 3JIEKTPOHHBIM CII0SIM);

e KJaccUUUUPOBATH XUMHUYECKUE DIEMEHTbI, HEOPTaHUYECKHE BEILECTBA,
XUMHUYECKUE peaKuu (MO YHCIYy M COCTaBy YYAacTBYIOLIMX B PEAKIMU
BELIECTB, M0 TEIUIOBOMY (D PeKTy);



e XapaKTepu30oBaTh (OMMCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MMOATBEPK/1as ONMKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

e TMPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTM NPOTEKAHUS XHWMHYECKHX IPEBpAIICHUI B
Pa3INYHBIX YCIOBUSAX;

e BBIUHCIATH OTHOCUTENIBHYIO MOJEKYSIPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa To ¢opMmyie
COEIMHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOW PEaKLINH;

e TMPUMEHITh OCHOBHBIE ONEPALMH MBICIUTEIBHONW NEATEIbHOCTH — aHAIIU3
U CUHTE3, CpaBHEHHE, 0000IIeHne, CUCTeMaTH3allui0, KIACCH(PUKAINIO,
BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — ISl M3YYEHHS CBOICTB
BEIIECTB M XUMHUYECKHX pPEaKUUW, EeCTECTBEHHO-HAYyYHBIE METO]IbI
MO3HAaHUS — HaOIOJIEHNEe, W3MEPEHHE, MOJEIUPOBAHHME, SKCHEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

e CIIEIOBaTh  IMpaBUJaM  T[IOJb30BAHUA  XHMHUYECKOM  TOCYIOM U
7a00paTOpHBIM O0OpPYJOBAaHUEM, a TaKXe IMpaBwiIaM OOpallleHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUMSIMH 10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB M0 TOJYYEHHI0 M COOMpPAHMIO
razoo0pa3HbIX BeHIeCTB (BOJAOpOJa W KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEAECIEHHON MACCOBOW JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh U MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHl  TIO
pPacno3HaBAHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C MOMOIIbIO HHJIUKATOPOB
(;takmyc, peHonraneny, METHIIOPAHK U JPYTHE).

K koHiy oOydeHuss B 9 kjacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

e PAacKpbhIBaThb CMBICI OCHOBHBIX XUMUUYECKUX TOHSITUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl peaklMsi, XUMUUYECKasl CBS3b, TEIJIOBOU 3(PdeKT
peakluuu, MOJb, MOJSIDHBIM  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJEKTPOJUTHI, SJEKTPOJIUTUYECKAS] AUCCOLMAIMS, PEaKUUU HOHHOTO
oOMEHa, KaTanu3atop, XUMHUYECKOE paBHOBecHE, OOpaTUMblE U
HEOOpaTUMBbIE pPEaKUUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCJIUTENb,  BOCCTAHOBHTENIb,  OKHCIEHHME M  BOCCTAaHOBJICHHE,
alIoTponus, aMpOTepHOCTb, XUMHUYECKasi CB3b (KOBAJIEHTHAsl, MOHHAS,
MeTaJuIMuecKas), KpUCTaJUIMUecKash pemeéTka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHMMHYECKOW peakuuu, MpeIeabHO JOIyCTUMAas
koHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHMYECKHX TOHATUHA U
MPUMEHSTh ATU TTOHSATHUS MIPU OMUCAHUU BEIIECTB U UX MPEBpAIICHUH;

e HCHOJB30BaTh XHWMHUYECKYI0 CHUMBOJMKY Jisi COCTaBieHUs (opmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OIpEAeNsITh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX PA3IUYHOrO0 COCTaBa, MPUHAMJIEKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEQUHEHUN 1Mo (opmyiiaMm, BUA XHUMHUYECKOU
CBA3M (KOBAJCHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsii MOHA IO XMMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PAcCTBOpPaX HEOPTaHUYECKUX COEAMHEHHM, THUIl KPUCTAUIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;



packpeiBath cmbica llepuoanueckoro 3akona [I. W. MenneneeBa u
JEMOHCTPUPOBATh €ro ITOHMMaHUE: OIUCHIBATH U XapaKTepU30BaTh
tabnuunyo ¢opmy I[lepuonnyeckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh MOHATHS «rjiaBHas mnoxarpynmna (A-rpymma)y u «moOovHas
noarpynna (b-rpynma)», Manbsle u OoJblliMe NEPUOABI, COOTHOCHUTH
0003HAaYEHHUsI, KOTOpPbIE HMEIOTCS B MEPUOJWYECKOM Taldmuue, ¢
YHCIOBBIMA  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsAn sjapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenesieHie WX 1O JJICKTPOHHBIM CJIOSIM), OOBSICHATH oOIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB DJIEMEHTOB U MX COCAMHEHUU B
npeesax MaJbIX IEPUOIOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIUPOBATH XUMUYECKUE IJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHUE peakiuu (M0 YHMCIy M COCTaBy YYaCTBYIOUIMX B PEAKIHH
BEIIECTB, MO TEIJIOBOMY 3(PEeKTy, M0 U3MEHEHHIO CTENEHEeH OKHCIICHUS
XHMHYECKHX IJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME M CHEIU(DUUECKUE XUMHUYECKUE
CBOMCTBA TPOCTBIX W CIOXKHBIX BEIIECTB, TOATBEPXKAasi OIMCAHUE
IpUMepaMu MOJEKYJISAPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTABJISITh YPABHEHUS DJIEKTPOJMTHYECKOW JUCCOLMALMHU  KHUCIIOT,
LIEJI0YEU U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUSI PEAKIIM HOHHOTO
oOMEHa, YypaBHEHHMsS peaKluil, TMOATBEPKIAIOIINUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHIA
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSA,
BO3MOXXHOCTH TIPOTEKAaHUS XMMHUYECKUX TPEBpAIICHUNA B pa3IHMUHBIX
YCIOBHUSIX;

BBIYMCIISITH OTHOCHTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO JOJIIO XUMHUYECKOrO »JJeMeHTa 1o ¢dopmye
COEIMHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIni;

coOMoAaTh  MpaBWwiIa  TOJIB30BAaHUS  XMMHYECKOM  MOCynoll U
7a00paTOpHbIM  O0OPYJIOBAaHMEM, a TakKe IMpaBwia OOpallleHus C
BEHIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU TI0 BBIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKUX OTBITOB IO TMOJYYCHHUIO W COOMPAHUIO
ra3o000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOAWTH  PEAKIMH, MOATBEP)KIAIONINE  KA4YeCTBEHHBIM  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OpOMHUI-,
HoauI-, KapOoHat-, ¢ocdar-, CUIMKAT-, Cylb(aT-, THAPOKCHUI-HUOHBI,
KaTHOHBl aMMOHHUSI U MOHBI M3YyYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpaxX HEOPTaHMUECKUX BEIIECTB;

NPUMEHATH OCHOBHBIE OTEPAIM MBICIUTEIBHON AEATeTFHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, O000OIIEeHHE, CHUCTEeMaTU3alluli0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PpEeaKIHid, EeCTECTBEHHO-HAyYHbIE€ METOJbI TO3HAHUS —
HaOJI0ICHUE, U3MEPEHUE, MOJIETUPOBAHHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

KoaunuyecTBO 4acoB

Neo HanmeHnoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
Konrpoasnsie | IIpakrnuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 bubmorexa LOK
| P https://m.edsoo.ru/7141837¢c
IEeATEIILHOCTH YeI0BeKa
bubmnoreka IIOK
1.2 BemecTBa 1 XUMHUECKHE PEAKIINU
B peaxtl 15 1 https://m.edsoo.ru/7141837¢c
Hroro no pazneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopoa. Ilonsitie 06 6 1 bubmuoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o kucinorax u g 1 bubmmoteka [IOK
' COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 ) i bu6muoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 1 ) i bubnuotexa [JOK
' COEIMHEHU I https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /I. . MenaesieeBa. CTpoeHne aTOMOB.



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

Xumunueckas cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBHUTEIbHbIE pe€aKkIuu

[Tepuonuueckuii 3aKOH U
31 [Teproandeckasi cucTeMa XUMUYECKUX .
' snemenToB J[. . Meneneesa.

CrpoeHue aToma

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

39 Xumuueckas cBsizb. OKHCIUTEIBHO- g 1 bubmuorexa [JOK
' BOCCTAHOBHUTEJIBHBIE PEAKIUN https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
n
TOTO 1O pasaery 15 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpems 3 bubnmoreka [JOK

https://m.edsoo.ru/7141837¢c

OBIIEE KOJIMYECTBO YACOB 10

[NPOTPAMME 68 4



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

9 KUIIACC

KoaudecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTPOHHbIe (LM (pPOBbIE)
Kourpoubnublie | IIpakTHyeckue
n/n | MporpaMmal Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkun
11 [ToBTOpenue u yrinyOieHne 3HaHuu 5 ! bubnmnoreka HOK
' OCHOBHBIX Pa3IesIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH 4 bubnmnoreka HOK
' XUMHYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. bubnuotexa [HOK
1.3 8 1 1
XHMMHUUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX coeIMHEHUS
)1 OO11ast xapaKTepuCTHKa XUMUYECKHX 4 1 bubmuoreka [JOK
' aneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubmorexa [TOK
‘ PYHHEL P https://m.edsoo.ru/741a636
COEIUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.3 snemMeHToB VA-rpynmsl. A30T 7 1 Bubmmorexa [IOK
‘ PYITBL. 30T, https://m.edsoo.ru/741a636
dbocdop 1 Ux coeqMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
but6mmoreka [IOK
24 aneMmeHToB IVA-rpynnsl. Yriaepoa u 8 1 2

KPEMHUN U UX COCTUHEHUS

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



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

Hroro no pazneny 25
Pa3znea 3. Mera/iibl M MX COeIUHEHUS
31 06 . 4 bu6nmoreka [IOK
' HIE CBOUCTBA METAILIOR https://m.edsoo.ru/7f41a636
39 Baxueiimme MeTamuibl 1 UX 16 bubmuorexa [JOK
' COCOUHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
41 BeniecTBa u maTepuansl B KU3HU 3 bubnnoreka IIOK
' YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P 3 bubmorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
n
Hara uudgposbie
/ Tema ypoka KonTposabHubie IIpakTHyeckue
Beero U3ydeHus o0pa3oBaTtejibHbIE
n padoThbI padoThI
pecypchl
[Ipenmer xumuu. Ponp xumuu B bu6mmoreka [IOK
1 JKM3HHU 4eloBeKka. Temna u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA Oc
bubmuoreka [JOK
[TonsiTHe 0 MeTOAAX MO3HAHKS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTryeckas padora Ne 1
bu6mmorexa [IOK
«IIpaBuna paboTsl B 1a00paTOpHH
3 . 1 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI O0paIIEHUS C de
1abopaTOpHBIM 000PYIOBAHUEMY o
bu6mmoreka [JOK
YucTeie BemecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Crioco0wI pazfeneHust cMmecei ca
[IpakTuueckas pabora Ne 2 bubnuorexa [IOK
5 «Paznenenue cmecelt (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OUYMCTKHU TOBApPEHHOW COJIN)» c8
bu6mmorekxa [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHUE.
6 1 https://m.edsoo.ru/ff0d2d

HpOCTBIC " CJIIOKHBIC BEUICCTBA

50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

XUMHUYSCKUE DJIEMEHTHI. 3HAKH

bu6mmoreka [JOK

7 (CMMBOJIBI) XMMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmuoreka [JOK
ATOMBI U MOJICKYJIBI.
8 https://m.edsoo.ru/ff0d2a
OTHOCHUTENbHAsA aTOMHas Macca 6c
bu6mmoreka [IOK
3aK0H IMOCTOSHCTBA COCTaBa
9 https://m.edsoo.ru/ff0d2ea
BellecTB. XuMudeckas popmyiia. .
OTHOCHUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 10Jist Bubmzorexa LIOK
10 ) https://m.edsoo.ru/ff0d32
XUMHYECKOT'0 JIEMEHTA B 3¢
COEINHEHNNU =
BanentHOCTE aTOMOB Bubmaorexa IJOK
11 https://m.edsoo.ru/ff0d2a
XUMHYECKHUX DIIEMEHTOB 6c
BanenTHOCTE aTOMOB Bubmzorexa LIOK
12 https://m.edsoo.ru/ff0d35
XUMHYECKHUX DIIEMEHTOB 0c
b K
KomnuectBo BemecTBa. Moib. nbmiorexa O
13 https://m.edsoo.ru/ff0d52
MousipHast macca
30
bu6mmoreka [JOK
dusnyeckie 1 XUMHUYECKHE
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs .
15 [Ipu3Haku u ycinoBus NpoTEKaHUS bubnuoreka [JOK

XUMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKOH COXpaHEHHUs MaCChl bubnuoreka [JOK
16 | BemecTB. XuMHUUYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUSA 88
Krnaccudukanus XuMrHuecKux
. bubmuorexka [JOK
peakuuii (CoequHeHus,
17 https://m.edsoo.ru/ff0d3{3
PasoKEeHUS, 3aMEIICHUS, 4
oOMeHa) B
Berancienus koimmaecTBa, MacChl bubmuoreka [JOK
18 | BemecTBa IO ypaBHEHUAM https://m.edsoo.ru/ff0dS57
XUMUYECKUX PEAKITUI 08
M. B. JIoMOHOCOB — yu&HBIH- bubnunoreka [JOK
19 | »umukinonequct. O000IIEHNE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3aIlvs 3HAaHUH c4
KonTponbnas padora Nel no teme bu6nuorexa [IOK
20 | «BemecTBa U XUMHUUECKHE https://m.edsoo.ru/ff0d42
peaKInm» 90
Bo3agyx — cmechk ra3zos. Cocras bu6mmoreka [JOK
21 Bo3ayxa. Kucimoposm — smeMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nYecKue 1 XUMHUIECKHE
N bu6mmoreka [JOK
CBOMCTBa KHCIIOPO/ia (peaKIuu
22 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonarue 14
00 okcHuaax —
3 CriocoOsI MmoNTy4eHus KUCIopo1a bubnmoreka [JOK

B 1Ta0OpaTOpUH U

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IpOMBILIEHHOCTH. [IprMeHenue
KHCII0pOJa

TennoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [JOK

24 | TepMOXMMHYECKOM YpPaBHECHHH, https://m.edsoo.ru/ff0d47
9K30- U SHAOTEPMHUICCKHUX 90
peaxkusax
TormnuBo (HedTh, yroib U METaH). bubnnoreka [JOK
25 | 3arpsa3HeHHE BO3]yXa, ClIOCOObI https://m.edsoo.ru/ff0d4c
€ro MPe0TBPAIICHHS 4a
[IpaxTuueckas padora Ne 3 o
teme «llomydyenue u cobupanue bubmorexa HOK
26 Y P https://m.edsoo.ru/ff0d4ae
KHUCJIOPO/JIa, U3YYEHHUE €TO )
CBOWCTBY -
Bomopon — snemeHT u mpocToe bu6mmoreka [JOK
27 | BemtecTBO. HaxoxmeHue B https://m.edsoo.ru/ff0d4d
HPHPOJIE do
CrniocoOslI osTy4eHust BOAOPOa B bubmorexa HOK
28 y p https://m.edsoo.ru/ff0d4d
nabopaTtopuu
do
IIpakTuyeckas padora Ne 4 o
bu6mmorexa [{OK
teme «[lomydenue u cobupanue
29 https://m.edsoo.ru/ff0d4f4
BOJIOPO/a, U3yUYECHUE €T0 )
CBOWCTBY -
bu6mmoreka [JOK
Ouznyeckue 1 XUMHUIECKHE
30 https://m.edsoo.ru/ff0d4d

cBoricTBa Bogopoaa. [Ipumenenue

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

BOJIOpO/IA

bu6mmoreka [JOK
31 TTousTHe 0 KUCIOTAX U COJIIX https://m.edsoo.ru/ff0d50
d2
MousipHblii 00BEM ra3oB. 3aKOH bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABorajzipo
2e
Brruncienus o0béMa, KOJIMYECTBa
bu6mmoreka [IOK
BEIIECTBA ra3a Mo ero M3BeCTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU a0
00BEMY o
Beruucienus 0068MOB ra3oB 1O
aBHEHHUIO PEaKIINU Ha OCHOBE bubmaorexa [IOK
34 yp "p . https://m.edsoo.ru/ff0d57
3aK0HAa 00BLEMHBIX OTHOIIEHUH 08
rasos 08
bu6mmoreka [JOK
dusnyeckre 1 XUMHUYECKHE
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOJbI
Ta
CocraB ocHoBauuii. [Touarue 00 Bubmioreia LIOK
36 https://m.edsoo.ru/ff0d59
WHIUKATOpax
e2
Bona kak pactBoputens.
bu6mmoreka [IOK
Hacrlmennsle 1 HeHaCHIILIEHHBIE
37 https://m.edsoo.ru/ff0d5b
pactBOpbl. MaccoBas 1o 40
BEILIECTBA B pacTBOPE T
38 [IpakTuyeckas padora Ne 5 o bubnuoreka [IOK

teMe «lIpuroroBnenue pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAcIEHHON MacCOBOM 10JIEH
PacTBOPEHHOTO BEILIECTBA»

ba

bubmuoreka [JOK
KontponbHas padota No2 o teme
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogoposa. Boga» 0
OKcupl: COCTaB, KiIacCU UKL bubmmorexa LOK
40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIAaTypa
de
[Tonyuyenue u xXumMu4eckue bubnuorexa [JOK
41 | cBOMCTBA KUCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
bubmuoreka [JOK
OcHOBaHUA: COCTAB,
42 https://m.edsoo.ru/ff0d67
KJ1accuukanus, HOMEHKJIaTypa ca
IlonydyeHne u XUMHUUIECKHIE bubmmorexa [IOK
43 vy . https://m.edsoo.ru/ff0d67
CBOICTBA OCHOBAHMI e
bu6mmoreka [IOK
KwucnoTsr: cocTas,
44 https://m.edsoo.ru/ff0dfee
KJ1accuukanms, HOMEHKJIaTypa )
bu6mmorekxa [JOK
[Tonyuenue u xumMu4ecKue
45 s https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCJIOT 5
Comnu (cpeqnue): HOMEHKIIATypa, bubmuoreka [JOK
46 | cmocoObl OTyYeHHUS, https://m.edsoo.ru/00ad94
XMMHUYECKHE CBOMCTBA 74
47 | T'enernueckas CBSI3b MEXKIY bu6mmoreka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

KJIaCCaMU HEOPraHUYECKUX
COE€IUHEHUN

https://m.edsoo.ru/00ad9a
50

[TpakTuyeckas padora Ne 6.
Pemrenne skcniepuMeEHTAIBHBIX

bu6mmoreka [JOK

48 | 3amau mo TeMe «OCHOBHEIC https://m.edso0o.ru/00ad9b
KJIaCChl HEOPTaHUYECKUX Tc
COCTUHEHUN
b K
O06001IcHNE U CHCTEMATH3ALIHS nomorexa O
49 R https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeAMHEHUN" la
[TepBbie MOMBITKH
bu6mmoreka [JOK
KJIACCU(UKAIINN XUMHUIECKUX
51 https://m.edso00.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax £
CXOJHBIX 3JIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToB /I, U. 2
MeHeneena N
bu6mmorekxa [JOK
53 | Ilepuonsl, rpynmsl, HOATPYIIbI https://m.edsoo.ru/00adas
2c
bu6mmoreka [JOK
Crpoenune atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX saep. M3oTomsl

42



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX

bu6mmoreka [JOK
000JI0YEK aTOMOB DJIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Meunneneena _
XapakTepucTuka XMMHUYECKOTO
bubmuoreka [JOK
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /1. U. 4
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuoreka [JOK
3aKOHA /IS Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6o
y4€HbII, IEAAror U rpakJlanuH _
bu6mmorexa [IOK
DNeKTpOOTPULIATETbHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIJIEMEHTOB b8
bu6mmorekxa [IOK
KoBanientHas HenomnsipHas
59 https://m.edsoo.ru/00adaa
XUMHYECKAs CBSI3b
b8
but6mmorekxa [JOK
KoBanentnas nomnsipas
60 https://m.edsoo.ru/00adaa
XUMHYECKAS CBSI3b
b8
bu6mmoreka [JOK
61 HMonnas xumuueckas CBSI3b https://m.edsoo.ru/00adac
34
KonrtponbHas padora Ne4 o reme bubnnoreka [JOK
62 | «CrpoeHne aToMa. XuMHUECKas] https://m.edsoo.ru/00adb4

CBA3b»

86



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

bubmuoreka [JOK

63 | CreneHb OKUCICHUS 1 https://m.edsoo.ru/00adae
28
bubmuorexa [JOK
OKHCIUTEIBHO-
64 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIBHBIE PEAKITUN 76
bu6mmoreka [IOK
65 | OKHCIUTEIHN U BOCCTAHOBUTECIIN 1 https://m.edsoo.ru/00adb0
76
bubmuorexka [JOK
66 | PesepBHBbIil ypok 1 https://m.edsoo.ru/00adb3
3¢
bu6mmoreka [JOK
67 | PesepBHbIN ypOK. 1 https://m.edsoo.ru/00ad9¢c
b2
bu6mmoreka [JOK
68 | PesepBHbIi YpOK. 1 https://m.edsoo.ru/ff0d61
cb
OBIIEE KOJIMYECTBO YACOB 63

[10 ITIPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KounuecTBo yacos DJIEeKTPOHHbBIE
1| Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
/ Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThbI
n pecypcsbl
Ilepnonnueckuil 3aK0H.
bubmuoreka [JOK
Ilepuonnueckas cucrema
1 1 https://m.eds00.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB JI.
€
. Menneneesa ]
3aKOHOMEPHOCTH B
. bubmuorexa [JOK
M3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKHX 3JIEMEHTOB P
MIEPBBIX TPEX MEPUOIOB -
Knaccudukanms u bubnunoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BEIECTB 2
Buabl XuMHUUECKON CBSI3U U bu6mmoreka [JOK
4 TUIIBI KPUCTAIIIAYECKUX 1 https://m.edsoo.ru/00adbac
pemméTox 6
Konrponsnas padora Nel
o reme «IloBropenue u
5 yriIyOJIeHre 3HAaHUH 1 1
OCHOBHBIX Pa3/ieNioB Kypca
8 Kitacca»
6 Knaccudukanmst 1 bubmuorexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

XUMUYECKHUX PEAKLUU 110
Pa3IMYHBIM NIPU3HAKAM

https://m.edsoo.ru/00adbcb
0

ITonsTue o ckopoctu
XMMHYECKOW PEaKLUU.

bu6mmoreka [JOK

7 https://m.edsoo.ru/00adbe9
[ToHsiTHE O TOMOT€HHBIX U .
TeTePOTreHHBIX PEAKIIHSIX -
TTousTe 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuorexa [JOK
BIIUSIIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHUYECKON peaKIuu 1 .
[IOJIOYKEHUE XUMUYECKOTO B
paBHOBECHUS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTaHOBHUTECIIbHBIC https://m.edsoo.ru/00adcad
peaxkiuu €
Teopus
. bu6mmoreka [JOK
IIEKTPOIUTUICCKON
10 https://m.edsoo.ru/00adcd6
mucconuarmn. CUIbHBIE U g
CITa0bIe ANEKTPOIIUTHI -
bu6mmorexa [IOK
HNonnsie ypaBHeHUs
11 . https://m.edsoo.ru/00add44
peaxiuit g
XUMHYECKHE CBOMCTBA
KUCJIOT ¥ OCHOBAHUH B bu6mmoreka [JOK
12 CBeTe MpeACTaBICHUI 00 https://m.edsoo.ru/00add5d

AIEKTPOJIUTUYECKON
JUccoLUanuu

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XUMHYECKUE CBOMCTBA
CoJIell B CBETE

bu6mmoreka [JOK

13 MpeACTaBICHUIN 00 https://m.edso0o.ru/00add8b
AJIEKTPOJIUTUYECKON 2
JIACCOLNAIIAN
bu6mmoreka [IOK
[TonsiTHe O TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGrwente 1 bu6mmoreka [IOK
15 . https://m.edsoo.ru/00addd1
cHCTeMaTU3alys 3HaHUH 5
[IpakTuueckas padora Ne 1.
bu6mmoreka [JOK
«Pemrenne
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTAITBLHBIX .
3a71a9» a
KonTponbnas padora Ne2
10 TEME
bu6mmoreka [JOK
«DNEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JIACCOLIMAITHS. 0
XUMUYECKUE PEaAKIINH B B
pacTBopax»
OO0mas xapakTepuCTHKa
P P bu6mmorexa [{OK
rajoreHoB. XuMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMeEpe )
XJopa B
19 Xnopoogopona. ComnsiHast bubnuoreka [JOK

KHCJI0Ta, XUMHNYCCKHUC

https://m.edsoo.ru/00adel0



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

CBOICTBA, MOJIY4YCHHUE,

|

MIPUMEHEHUE
[IpakTuyeckas padora Ne 2
bu6mmoreka [JOK
o teMe «llonyuenue
20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTHI, g
M3y4YECHHUE €€ CBOKCTBY -
Brruucnienus no
bubmuorexa [JOK
YpaBHEHUSAM XUMUUYECKHUX
21 . https://m.edsoo.ru/00ade48
peaKkIui, eciiv OJANH U3 g
pEeareHToB J1aH B U30BITKE B
bu6mmoreka [IOK
OO61mas xapakTepucThKa
22 https://m.edsoo.ru/00ade64
251eMeHTOB VIA-Trpynbl .
AmoTponHsie
MOAU(UKAIIH CEPHI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepol u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. .
XUMHUYECKUE CBOWCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
24 buznyeckue 1 XuMUYECKHe https://m.edsoo.ru/00ade80
CBOICTBA 2
Oxkcuasl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

8



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

XUMHUYECKUE PEAKIIUH,
JIS)KAIIe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a

bubmuoreka [JOK

26 MOJTy4YEHUSI CEpHOM https://m.edsoo.ru/00adec8
KHUCTIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPY KaroIei
Cpelbl COeTMHEHHUSIMU CEPBI
Pe3epBHBIii ypoOK.
bu6mmoreka [IOK
[TpakTrueckas pabota
27 " v https://m.edsoo.ru/00ae0d0
W3y4enue cBONCTB a
CEpHOM KUCIOTHI" B
Brruucnenne maccoBoii bu6mmoreka [IOK
28 | [osn BBIXOJAA MPOJYKTa https://m.edsoo.ru/00adec8
peaxiuu a
OO01mas xapakTepucTHKa
AIEeMEHTOB VA-Tpynisl. bubnuotexa [JOK
29 | As3ort, pacpoCcTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pu3nveckre bubnnorexa [JOK
30 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIyYEHUE U IPUMEHEHHE 4
[TpakTuueckast pabota Ne 3
bu6mmorexa [JOK
no teme «Ilonyuenue
31 https://m.edsoo.ru/00adf18

aMMHaKa, U3y4eHue ero
CBOUCTB»

0



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A3oTHas KHCIO0Ta, €€

bu6mmoreka [JOK

32 ¢du3nvecKkre 1 XUMHYECKHUE https://m.edsoo.ru/00adf30
CBO¥iCTBa 6
Hcnons3oBanue HUTPATOB
U COJIEHd aMMOHUS B
KaueCTBE MHUHEPAIbHBIX bubnnoreka [JOK
33 yaoopenuit. XumMuueckoe https://m.edsoo.ru/00adf5 1
3arpsi3HEHUE OKPY KaroIei 8
Cpebl COeTUHEHUSIMU
azoTa
®ocdop. Okeun dhocdopa
bu6mmoreka [IOK
(V) u docdopnas kucnora,
34 https://m.edsoo.ru/00adf68
du3nueckrue 1 XUMHUYECKHE .
CBOWCTBA, MOJyYCHHE -
Hcnonb3oBanue pocdaron
B Ka4e€CTBE MUHEPAIIBHBIX bubnuorexa [JOK
35 | ynoOpenwuil. 3arps3HeHue https://m.edsoo.ru/00adfc2
HOPUPOIHON cpelibl 0
dbocdaramu
Yraepon,
bu6mmorexa [IOK
pacrpocTpaHeHue B
36 https://m.edsoo.ru/00adfd9
npupoze, Gu3nveckue 1 .
XUMHUYECKHE CBOHCTBA -
Oxcuapl yraepoja, ux
YHIeP BuGmiorexa LIOK
¢u3nueckrue 1 XUMHUYECKHE
37 https://m.edsoo.ru/00adfeb

CBOMCTBA. DKOJIOTHYECKHUE
poOJIEMBbI, CBSI3aHHBIE C

€



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

okcusom yriaepoza (IV)

VronpHas KACIOTA U €€

bu6mmoreka [JOK

38 https://m.eds00.ru/00ae006
cou
c
[TpakTuueckas padota Ne 4
no teme "[lonyuenne bubnuorexa [JOK
39 | yriekucnoro rasa. https://m.edsoo.ru/00ae027
KauectBenHnas peakuus Ha €
KapOoHaT-noH"
[TepBoHavanbHbIE MOHATUS
bubmuoreka [JOK
00 OpraHuyYecKux
40 https://m.edsoo.ru/00ae054
BEII[ECTBAX KAK O .
COEIMHEHUSIX yIiepoaa -
. bubmuoreka [JOK
Kpewmnuii u ero
41 https://m.edso0.ru/00ae080
COETMHEHUS .
[TpakTnyeckas padora Ne 5.
Pewenue
but6mmoreka [JOK
SKCTIEPUMEHTAIBHBIX 33724
42 . https://m.edsoo.ru/00ae0bf
o TeMe «Baxnernue 5
HEMETaJUTbl ¥ X =
COCTMHECHUS
KonTponbnas padota Ne3
. bu6mmoreka [JOK
o TeMe «Baxnernue
43 https://m.edsoo.ru/00ae0el
HEMETaJUTbl ¥ X .
COCITUHCHUS -
44 | OOmas XxapaKTepUCTHKA bubnuorexa [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XHUMHYECKHUX DJIIEMEHTOB —
MeTaJUIoB. MeTaminueckas
CBSI3b M METAJNINYECKAs
KpUCTAJUTMYECKas peméTka.
duzndyeckue cBOCTBA

https://m.edsoo.ru/00ae103
e

METaJIOB
XHUMHYECKUE CBOMCTBA
bu6mmoreka [IOK
METaJlIOB.
45 . https://m.edsoo.ru/00ael 15
DIIEKTPOXUMUYCCKUN P 6
HaIpsHKEHUH METaIOB B
OO6m1ue crnocoOsbI
MOJTyYeHHUs] METAIIJIOB.
CnnaBbl. Beruucnenus mo bu6mmorexa [IOK
46 | ypaBHEHMSAM XUMHUYECKUX https://m.edsoo.ru/00ael 15
pEeaKUHnii, €CIIM OJIUH U3 6
peareHTOB COJEPIKUT
IPUMECH
bu6mmoreka [JOK
ITonsiTHE O KOppO3UU
47 https://m.edsoo.ru/00ael127
METaJIOB g
bu6mmoreka [JOK
48 [llenounble METaATIBI https://m.edsoo.ru/00ae14b
2
bu6mmoreka [JOK
OKCHITBI ¥ THIPOKCHIBI
49 https://m.edsoo.ru/00ae14b
HATPUS U KaJTusl 5
50 [llenouno3emenbHbIE bubmuoreka [JOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

METaJUILI — KAJIBIIUU U
Mar"aum

https://m.edsoo.ru/00ael Se
8

Baxxueiinme coenuHeHNUA

bubmuoreka [JOK

51 https://m.edsoo.ru/00ael Se
KaJIbLS g
5 O06o0061IEHNE U
cucTeMaTu3alus 3HaHui
N bubmuorexa [JOK
KécTkocTh BOALI U
53 . https://m.edsoo.ru/00ac188
CIocoObI €€ yCTpaHeHus 6
[TpakTrueckas pabota Ne 6 bubnuorexa [JOK
54 o teme "JKECTKOCTh BOIBI https://m.edsoo.ru/00aelae
U METOABI €€ ycTpaHeHus" 8
bu6mmoreka [JOK
55 AroMuHAN https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe cBOCTBA bubmaorexa [IOK
56 https://m.edsoo.ru/00aelc6
OKCH/JIa ¥ TUJIPOKCHA 4
bu6mmorexa [IOK
57 Kemneso https://m.edsoo.ru/00ael1d8
6
OKCHUIBI, THAPOKCUIBI U bu6mmoreka [JOK
58 conm xene3a (I1) u xenesa https://m.edsoo.ru/00ae35e
(I11) 6
O6o061IEeHNE U
59 o

cUCTeMaTH3alus 3HaHU!



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[TpakTuyeckas padora Ne 7.
Pewenne
9KCIIEPUMEHTAIBHBIX 331a4

bu6mmoreka [JOK

60 . https://m.edsoo.ru/00ae3de
o teme «Baxkuelnine g
METaJJIBI U UX -
COCIUHEHUS»
Brraucinennsa nmo
YpPaBHEHUSAM XUMUUYECKHUX
peaKIurii, €CJIv OJIUH U3
bu6mmoreka [IOK
PEareHTOB JIaH B U30BITKE
61 https://m.edsoo.ru/00ael75
WJIU COJICPIKUT MPUMECH. 0
Brruucienus maccoBoi -
JIOJIA BBIXOJ1a TIPOJTYKTa
peakiuu
6 0O00011eHNEe U
cUcTeMaTH3alus 3HaHu!
KonrtponsHas padora Ned
63 o tTeme «Bakuelimniue
METAJUIBI U UX
COEIMHEHMSD
BemecrtBa u maTepuainsl B bu6mmorexa [JOK
64 IMOBCEIHEBHOH KU3HHA https://m.edsoo.ru/00ae3f5
qeJ0BeKa 0
bu6mmoreka [JOK
XUMHUYECKOE 3arpsi3HEHNE
65 . https://m.edsoo.ru/00ae427
OKPY’KAIOIIECH CpeIb 0
66 Posib xumuu B pemieHnn bubnmoreka [JOK



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

HKOJIOTHYECKUX MPOoOIIeM

https://m.edsoo.ru/00ae427
0

Pe3epBHbIit ypoK.

bu6mmoreka [JOK

67 O0o0061IeHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3aIus 3HaHui c
Pe3epBHBIii ypoK. bubnuorexa [JOK
68 O0o0061IeHNE U 1 https://m.edsoo.ru/00ad9¢cb
cucTeMaTu3aIus 3HaHWi 2
OBIIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME

68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

IMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KIIACC
Kon N .
IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O
TPOBEPHEMOTO 001rero ooOpazoBaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaYaNbHBIE XUMHYECKUE TTOHSITHS»
pacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX IMOHATUN: aTOM, MOJIEKYJIa, XUMHUUYECKUI 3JIEMEHT, IIPOCTOE BEILIECTBO,
CIIOKHO€ BEIECTBO, CMeCh (OAHOPOJHAS W HEOJHOPOAHAs), BaJEHTHOCTh, OTHOCUTENIbHAs aTOMHas U
L1 MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIeCTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi JI0JIsl XUMUYECKOIO 3JIEMEHTA B
' COCTMHEHUH, MOJISIPHBIN 00bEM, XUMHUUYECKasi peakius, Kiaccu(pukanus peakiuii: peakiul COeTUHEHHs, PEeaKuu
pa3JoXKEHUs, peaklUyd 3aMeUIeHHs, peaklUd OOMEHa, IK30- U DHAOTEPMUYECKHE pPEeaKIMH, TEIUIOBOH 3(QeKT
peaxIuu, pacTBOP, MaccoBas JA0JIs BellecTBa (MPOIEHTHAs] KOHLIEHTPALINS) B PaCTBOPE
12 WJUTFOCTPUPOBATh B3aUMOCBSA3h OCHOBHBIX XHUMHYECKHUX TOHSITHH M TMPUMEHSTh DTU TOHATUS TPU OIMHCAHUH
) BEILIECTB U UX IPEBPALIEHUI
1.3 UCIIOJIF30BAaTh XUMHUUYECKYIO0 CHMBOJIUKY JJISi COCTaBICHUs (POPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUit
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPaHEHUsI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO YUEHUS,
) 3aKOHa ABOTaIpoO
1.5 OTIPEIeIIATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSTUHEHUSX
L6 KJIaCCU(DUITUPOBATh XUMHUYECKHE PEAKIINH (TI0O YUCITy U COCTABY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TETIOBOMY
' ahdexry)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa Mo (popMyJsie COeAUHEHNUS,




1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCIIECTBA B paCTBOPE

MNPUMCHATH €CTCCTBCHHOHAYYHBIC MCTO/IbI IMO3HAHUA — Ha6HIOIIeHI/I€, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT

110 (peaJIbHBIN ¥ MBICIIEHHBIH)
2 ITo Teme: «BaxHeinnme npeacTaBUTENIM HEOPraHUYECKUX BELECTBY»
2.1 PacKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIpeAeIATh MPUHAICKHOCTD BELIECTB K ONpeAeNEHHOMY KJaccy COSAUHEHHI 1o popMyam
2.3 KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA
94 XapaKTepu30BaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBA BEIIECTB pA3IUYHBIX KJIACCOB, MOIATBEP)KIast
' OINMCAaHNE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX pEeaKLni
55 MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTU MPOTEKAHUS
' XUMUYECKUX MPEBPAILICHUM B Pa3IMUHBIX YCIOBHIX
clIeIoBaTh IPaBUJIaM I0JIb30BaHMSI XUMUYECKOM MOCYA0M M J1ab0paTopHbIM 000pYyAOBAaHUEM, a TAK)Ke IpaBUIIaM
oOpallleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHSMH IO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB
6 M0 TOJIYYEHUIO W COOMPaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA U KHCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
' ONpeeNEHHON MaCCOBOM JT0JIEW pacTBOPEHHOTO BEUIECTBA, IIJIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 PACIO3HABAHMIO PACTBOPOB INEJIOYEH M KHUCIOT C TIOMOIIbIO HHIUKATOPOB (IakMmyc, QeHondTaienH,
METHUJIOPAHXK U APYTHE)
2.7 IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUU
3 ITo teme: «llepumonnueckuit 3akoH u Ilepmonmueckas cucrema xumudeckux syemeHtoB JI. M. Menneneesa.
Ctpoenue aToMOB. XuMHueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINI
PacCKpBIBATh CMBICT OCHOBHBIX XMMHUYECKHX MOHATUMN: SJIpO aTOMa, HJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTAIb,
3.1 paznyc aToMa, XUMHUYECKasl CBSI3b, MOJISIPHAsL U HETIOJIIpHAs KOBAJIEHTHAs CBS3b, JIEKTPOOTPULIATENbHOCTD, HOHHAS
CBsI3b, NOH, KATMOH, AHUOH, CTENIEHb OKUCIIEHUS
3.2 KJIacCU(PUITUPOBATh XUMUUYECKHE JIEMEHTHI




OIIMCBIBATL U XaPAKTCPU30BATDH Ta6J'II/ILIHy10 (bopMy Hepnozu/lqecxoﬁ CUCTEMbI XUMHNYCCKUX 3JICMCHTOB: pa3jindyaThb

33
HOHATHUS «TJIaBHast noarpynmna (Arpymnmna)» u «nobouynas noarpynmna (brpynna)», «mansie» U «001bIIIe)» Nepruoibl
34 packpeiBaTh cMbIci [lepuoaudeckoro 3akona [[.M. MenzeneeBa: N1eMOHCTpUPOBATh NOHMMAaHUE IEPHOIUYECKON
' 3aBUCUMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT UX IOJ0KEHHUs B [leproaudeckon cucreme
COOTHOCHUTh 00O3HAYEHHUs, KOTOpble UMeroTcs B Tabnule «llepruoauueckas cucteMa XUMUYECKUX 3yieMeHToB [[.1.
3.5 MeneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps] sjpa,
o0111ee YnCIIo 3JIEKTPOHOB M paclpeIeIeHUe UX 110 3JIEKTPOHHBIM CJIOSIM)
3.6 OIPEAEIATh CTENEHb OKUCICHUSI 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
3.7 OIpeNeNATh BUJ XMMUYECKOHN CBSI3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHMUYECKUX COSAMHEHUSIX
9 KJIACC
Kon . .
IIpoBepsiemble peaMeTHBIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pPa30BaTEJbHOM IPOrPAMMBI OCHOBHOI'O
NpoBepsaeMoro
o0mero oopa3oBaHus
pesyabrara
1 ITo Teme: «BeniecTBoO U XUMHUYECKAs! pEaKIUs»
PacKpbIBaTh CMBICJI OCHOBHBIX XMUMHWUYECKUX IOHATHN: PacTBOP, HJIEKTPOIUTHI, HEDJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAsS
JMCCOIMALUS, PEAaKIMd HMOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe paBHOBECHE, OOpaTUMble W HEoOpaTUMbIe
1.1 peakLyy, OKUCIUTEIIBHOBOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAaHOBJICHUE,
alioTponusi, aM(pOTEepHOCTb, XHMMHUYECKas CBA3b (KOBAJIEHTHAas, WOHHAs, METaJNIMUecKas), KpUCTaJuIndecKas
pemeTKa, CIUIaBbl, CKOPOCTh XUMUYECKOU pEeaKIuu
12 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN W IMIPUMEHATH 3T MOHATUS IIPU OMMCAHUU BEILECTB
) ¥ WX [IPEBpaIICHU
1.3 COCTABJISITh YPABHEHMS DJICKTPOJIMTUYECKOM NUCCOLUALUU KHUCIJIOT, LIEJI0YEHd U COJIEH, IOJHBIE M COKPAIEHHBIC




YpaBHEHHUS peakyil HOHHOTO OOMeHa

1.4

PacKpBIBaTh CYIIHOCTH OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIU MOCPEACTBOM COCTABICHHUS SJIECKTPOHHOTO
OaslaHCca 3TUX peakuui

1.5

MPOBOAUTH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkiuu

ITo Temam: «HemeTamisl U uX coeqUHEHUS» U «MeTajuIbl 1 UX COEIUHEHUS)

2.1

XapaKTCpU30BaATb (OHI/ICLIBaTL) 06H_[I/Ie u CHGL[I/I(I)I/I‘ICCKI/IG XMMHUYECKHE CBOMCTBA IMPOCTBIX M CJIOXHBIX BCHICCTB,
MOATBCPIKAAA OITMCAHUEC TPUMEPAMU MOJICKYJISIDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX pCaKHI/Iﬁ

2.2

COCTaBJIATb YPABHCHUS peaKHHfI, MOATBCPIKAAOIMUX CYHICCTBOBAHUC IeHETHYSCKON CBS3H MCKAY BCIICCTBAMHU
PAa3JINYHBIX KJIACCOB

23

IMPOrHO3UpPOBATH CBOMCTBA BCHICCTB B 3aBHUCHMOCTU OT HUX CTPOCHHA, BO3MOXHOCTH IPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B pa3JIMYHLIX YCIIOBUAX

24

CJICAOBATh IIpaBUJIaM II0JIb30BAHUA XUMHYECKOU HOCY,Z[OI71 u J'Ia60paTOpHLIM 060py,[[OBaHI/IeM, a TaKKC IIpaBUJIaM
06pau1eHH${ C BCIICCTBAMH B COOTBETCTBUU C MHCTPYKIUAMHU IIO BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB
110 TTOJIYUCHUIO U CO6I/IpaHI/II-O F33006p33HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

IIPOBOAMTDH PEaKILIUH, MOATBEPKIAOIINE KAUECTBEHHBIH COCTaB PA3JIMYHBIX BEUIECTB: PACIIO3HABATH ONBITHBIM MYTEM
XJopun-, O6pomuna, monun, kapOonat, ¢ocdar, cunmukar, cyiabpaT, THAPOKCUAMOHBI, KaTUOHBI aMMOHHS, HOHBI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB

ITo Teme: «XuUMHsI ¥ OKpYKaroIIas CPpear»

3.1

pacKpbIBaTh CMbICIT OCHOBHBIX XxuMHuueckux nmousatuil: [1/IK BemectBa; koppo3usi MmeTamioB

3.2

MPUMEHSTh OCHOBHBIC OINEpAIlUU MBICTUTEILHON JEATeIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHUE, 00O0OIIeHHE,
CHUCTEMAaTHU3aIMI0, BBISIBIIEHUE MPUUYUHHO-CIEJICTBEHHBIX CBA3EH — JJII M3YyUYEHHUs] CBOWCTB BEIIECTB U XUMHUYECKUX
peaKIuii; eCTeCTBEHHOHAY4YHbIE METOJbl TMO3HAHUS — HAONIOJCHHe, M3MEpPEHHE, MOJICTHPOBAHUE, SKCICPUMEHT
(pea’bHBIN U MBICJICHHBIH)




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
8 KUIACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

HepBOHa‘laHBHBIe XUMHNYCCKUC ITIOHATUA

1.1

[Ipenmer xumun. Posib XUMUM B )KM3HH YEJIOBEKA. XUMUA B cCUCTEME HayK. Tena u BemecTBa. PU3nyeckue CBOMCTBA

BCIICCTB. AFpGFaTHOG COCTOSIHHEC BCIICCTB

1.2

ITonsaTre 0 MeTogax Mo3HAHUS B XUMUH. UHCTBIE BEIIECTBA U CMECH. Crioco051 pPasaciICHuA cMmeceit

1.3

ATOMEBI 1 MOJICKYIJIBI. Xumudeckue 3J1eMeHTBI. CUMBOJIBI XMMHYECKUX 3JICMECHTOB. HpOCTI)Ie N CJIOXXHBIC BCIICCTBA.

ATOMHO-MOJIEKYJISIPHOE YYEHUE

1.4

XuMu4decKas (I)OpMyna. BaneHTHOCTP aTOMOB XHMHUYECKHX DJEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.
OrnHocurtenbHas aroMHas Macca. OTHOCHTEIbHAS MOJICKYJISIpHAdA Macca. MaccoBas 405 XMMHYECKOrO dJIEMEHTa B
COCINMHCHNU

1.5

KommuectBo BemecrBa. Monbs. MoisipHas macca. B3anMOCBsI3b KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUI]
BemiecTBa. Pacuérel mo popmyiiaMm XuMHUYECKUX COSAMHEHU N

1.6

dusznueckne U XUMHUYECKHUE SBICHUA. XHUMHUYECKas pcaKknuus u e€ IMPU3HAKH. 3akoH COXPAHCHUS MACChl BCIICCTB.
XHUMHUYECKHE YpaBHCHMU. Knaccmbnxaunﬂ XHUMHUYCCKUX peaKL{I/Iﬁ (COC,Z[I/IHCHI/I}I, Pa3JIOKCHUA, 3aMCIICHN, O6MCHa)

1.7

XUMHYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM TIOCYI0N, ¢ TTpaBUiiaMy paboThI B JTa0OpaTOpuu U IpuEMaMu
oOpameHusi ¢ JabopaTOpHBIM O0OpYAOBaHHEM, HW3yYe€HHWE M ONUCaHue (U3UYECKUX CBOWCTB O0Opa3IoB
HEOPraHUYECKHUX BEIIECTB, HaOM0IeHNe (PU3NIeCKUX (TUIaBIICHUE BOCKA, TasTHUE JIb/Ia, PACTHPAHHUE caxapa B CTYTIKE,
KUTIEHUE ¥ KOHJEHCAIlUA BOJABI) M XUMHYECKHX (TOpEHHE CBEYM, MPOKATMBAHWE MEIHOW TIPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KHUCIOTOM) SIBICHHH, HaOJIOJeHHEe U OMNKMCAHWE TNPU3HAKOB NPOTEKAHUS XUMHYECKHX
peakuuil (pas3nokeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHAOM Oapus, pasjoKeHHe THAPOKCUIA
Menu(Il) mpu HarpeBanuu, B3auMojeicTBUE Xee3a ¢ pacTtBopoM conu Meau(Il), nzydenne crocoOoB pazaencHus




cMeceil (C TOMOIIbIO MarHuTa, PUILTPOBAHKE, BBIMTAPUBAHUE, TUCTHILISAILUS, XpoMaTorpadus), IpoOBEeICHUE OYHCTKI
MOBapeHHOI coNlM, HAONIOICHHE M ONHCAHHE Pe3yJlbTaTOB IMPOBEACHUS OIbITa, WLIIOCTPUPYIOMIETO 3aKOH
COXpPaHEHHUS MacChl, CO3/IaHNE MOJIEIel MOJIEKYJI (IIapOCTEPIKHEBBIX )

2 Baxneiimme npeacraBuTeIM HEOPraHM4ECKUX BEIIECTB
Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kucnopon — anemeHT u npocroe BemectBo. HaxoxxaeHue kucnopona B
21 npupoje, Gpusnueckue U XuMHueckue cBoicTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue kucinopona. CrocoObt
' NOJIyYeHHs KHUCIIopoja B JabopaTopuM M IMpOMbIIUIEHHOCTH. KpyroBopor kucioposa B mnpupone. O30H —
AJUIOTPONHASA MOIUBHUKALMS KUCIOPOAA
27 TeroBoit >PPeKT XUMHUECKOW peakIuH, TEPMOXUMHUYECKHE YPAaBHEHUS, 3K30- M SHAOTCPMHUUYECKHE pPEaKLUH.
' TomnuBo: yross u MeTaH. 3arpsi3HEHHE BO3yXa, YCUICHUE IApHUKOBOro 3 deKra, pa3pynieHue 030HOBOTO CIIOS
3 Bonopon — anemeHnt u npocroe BemectBo. HaxoxaeHnue Bogoposa B npupone, pusznueckue U XMMHUYECKHUE CBOMCTBA,
' NPUMEHEHHe, cocoObl nosyyeHust. Kucnotsl u conu
2.4 MossipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YPaBHEHUSIM
®dusnueckue cBoicTBa BoAbl. Boma kak pacrBoputenb. PacTBopsl. HachlllleHHBIE M HEHACHIICHHBIE PAacTBOPHI.
’5 PactBOoprMOCTB BeliecTB B Bojie. MaccoBasi oS BELIECTBA B PacTBOpe. XUMHUECKUE CBOMCTBA BOJBI. OCHOBaHUS.
' Ponb pacTBOpOB B npupojae U B KM3HHU uenoBeka. KpyroBopor Boabl B mpupoje. 3arpsa3HEHHE MPUPOJHBIX BOJ.
OxpaHa ¥ 04HMCTKa MPUPOAHBIX BOJ
Knaccudukanus Heopranndeckux coeannenuit. Oxcunpl. Knaccugukaus okcuaoB: coneodpasyronue (OCHOBHBIE,
2.6 KHUCJIOTHBIE, aM(oTepHbIe) U HeconeoOpasytonre. Homenknarypa okcunoB. Ousnueckne 1 XUMHUECKUE CBOHCTBA
okcu0B. [TomydyeHne okcuios
27 OcHoBanus. Knaccudukanuss ocHOBaHWI: WIENOYM UM HEpacTBOpUMbIEe OcHOBaHMs. HomeHkiaTypa OCHOBaHUU.
' PusnyecKne 1 XMMHYECKHE CBOMCTBA OCHOBaHM. [lomydyeHne ocHoOBaHMM
)8 Kucnorsl. Knaccugpukanus kucinor. Homenknarypa kucinor. duszndeckue U XUMHUYECKHE CBOWCTBA KUCIOT. Psij

aktuBHOcTH MeTasuioB H.H. bekerosa. [loyuenue kucmor




2.9

Conu. Homenkiarypa coseil. @uzndeckue U XuMUYecKre cBoMcTBa coliel. [lomyuenue comneit

2.10

I'eneTnueckas CBA3b MCXKAY KiJIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

2.11

XHUMHYECKUH OSKCIEPUMEHT: KadyeCTBEHHOE OMpeeieHUEe COACPKAHMUS KHCIOpPOJa B BO3JAyXE, IOJyYCHHE,
coOupaHue, pacrio3HaBaHKUE M U3YUCHUE CBOMCTB KUCIIOPO/1a, HAOIIOICHHUE B3aUMOICUCTBHS BEIIECTB C KHCIOPOIOM
Y YCTIOBHSI BOSHUKHOBEHHSI U MIPEKpallleHus TOpeHus (1oxkapa), O3HaKoMJIeHHe ¢ 00pa3liaMu OKCHJIOB U OMMCAaHUE UX
CBOMCTB, MOJy4YeHHE, COOMpaHUEe, PACIO3HABAHME M W3YyYECHHE CBOWMCTB BOJOpOAa (TOPEHUE), B3aMMOJEUCTBUE
Bojopoaa ¢ okcuaoM meau(ll) (Bo3MOXXHO HCIIONIB30BaHKME BHCOMATEPHAIIOB), HAOJIOJEHHE OOpa3IloB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIISCTB C Pa3IUYHOM PaCTBOPHMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONpPENCIEHHON MAacCOBOM JI0JIEH PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJIBI C
MeTa/uTaMH (HaTpUeM M KajbIieM) (BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB), ONIPECIICHHE PACTBOPOB KHCIOT
U IIeioYed ¢ MOMOIIbI WHIMKATOPOB, MCCIIEIOBAHUE OOpPA3I0OB HEOPraHWUYECKHX BEINECTB Pa3UYHBIX KIJIACCOB,
HaOIt0/IeHne U3MEHEHHS OKPACKHU WHIMKATOPOB B paCTBOPAX KUCIOT U IIEI0YeH, N3ydeHHe B3auMOICHCTBUS OKCHIA
meau(Il) ¢ pactBopoM cepHOW KHCIOTBI, KHCIOT C METaUIaMU, peakUuid HeWTpalu3alud, MOJydYeHue
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOTO MeTajyla JpyrMM U3 pPacTBopa COJH, peUIeHue
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxkHelme KiIacchl HEOPraHMYECKUX COSUHEHUN»

[lepuoanueckuii 3axoH u [lepuoanueckas cuctema xumuueckux annemenToB J.1. Menneneesa. CtpoeHne aTOMOB.

Xumudeckas cBa3b. OKHCIUTENLHO-BOCCTAHOBHUTEIbLHEIE peaKknu

3.1

HCpBBIe IOIIBITKH KJ'IaCCI/I(bI/IKaLII/II/I XUMHYECKHX 3JIeMeHTOB. IloHsTHE O Ipyniax CXOAHbIX 3JICMCHTOB (IJ.ICJ'IO‘IHBIC n
ICJIOYHO3CMEIIbHBIC METAJIJIbI, I'aJIOTCHBI, MHCPTHBIC T a3LI). 3J'ICMCHTBI, KOTOPBIC O6p8.3y10T aM(I)OTepHBIC OKCHIbI 1
THUAPOKCUIBI
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[lepuoanueckuii 3akoH. [leproanueckas cucrtema xumuyeckux snemenToB .M. Menaeneesa. Koporkonepuoanas u
mHHOTIepruoaHass Qopmbl [lepuonnyeckoit cuctembl xumuueckux snemeHToB JI.M. MenneneeBa. Ilepuonst u
rpynnsl. GU3nUeCcKuid CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MIEPUOA U TPYIIIBI dJIEMEHTA

33

Crtpoenue atomoB. CoctaB aroMHbIX saep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX O00OJIOYEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB llepuoanueckoi cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO




3JIeMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HU3MEHEHUs paauyca aTOMOB XMMMUYECKHUX JJIEMEHTOB, METAJUIMYECKMX W HEMETAIIMYECKHUX
CBOMCTB 1O rpynnam u nepuoaam. 3HadeHue llepuoauyeckoro 3akona u Ilepmoanueckoil cUCTEMbl XUMHYECKUX
JJIEMEHTOB JUIsl Pa3BUTHUS HayKu U npakTuku. /.M. MennaeneeB — yd€HbIN U IrpaXk1aHUH

3.5

Xumudeckas cBsA3b. KoBajleHTHas (HOJ'IHpHaH u HCHOJ'ISIpHaH) CBA3b. BHCKTpOOTpI/IHaTeHLHOCTL XUMHNYCCKHUX
ayeMeHToB. MoHHas CBSI3b

3.6

Crenenp okucicHusA. OKHCIMTEIHHOBOCCTAHOBUTCIBHBIC pCaKknuu. HpOIIGCCBI OKHCJICHHMSA MW BOCCTAaHOBJICHMHA.

OKHUCIINTEIIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUM OKCIICPUMCHT: U3Y4YCHUC O6p83HOB BCICCTB MCTAJLJIOB U HEMCTAJJIOB, B3aUMOJICUCTBUEC THAPpOKCH A
OUHKa C pacTBOpaMHU KHCJIOT H menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIFOCTPUPYIOMIUX IMPUMCPBI OKHUCIUTCIIBHO-
BOCCTaAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKu pa3JIOKCHUA, COGI[I/IHGHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 XuMuueckas pCaKknus. HOBTOpeHI/Ie

1.1

[Iepnonnueckuit 3akoH. Ilepnoanueckas cucrema xummyeckux neMmeHToB [[.M. MenneneeBa. CtpoeHue aTOMOB.
3aKOHOMepHOCTI/I B M3MEHEHHH CBOMCTB XMMHYECKUX D3JIEMEHTOB IEPBBIX TpéX nepruoaoB, Kajlusd, KAJIbOUA U HUX

COG}II/IHeHI/Iﬁ B COOTBETCTBHHU C ITOJTOKCHUEM DJICMCHTOB B HepHOJIquCKOﬁ CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

Ctpoenue BemecTBa: BUAbl XUMUYECKOU CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THNA KPUCTAJUTMUECKON PEMETKH U BUIa XUMUUYECKON cBs3u. Kiaccudukaius 1 HOMEHKJIaTypa HEOPTraHUYECKUX
BeIIECTB (MEXIYHAPOAHAS U TPUBUATbHAS). XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IUYHBIM KJlaccaM

HCOPTaHNYCCKUX COG)II/IHGHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMHYeCKUX peakiuid MO0 Pa3IMYHBIM MpU3HAKaM (110 YHCIY U COCTABY YYaCTBYIOIIUX B PEAKLIUU




BCIICCTB, 110 TCIIJIOBOMY 3(1)(1)CKTY, 10 U3MEHEHHIO CTEIIEHEH OKMCIICHUS XMMHYSCKUX 9JICMCHTOB, 110 O6paTI/IMOCTI/I,
10 y4aCTHURO KaTaJ'II/ISaTOpa). OK30- H OSHAOTEPMHUYCCKUEC pPCaKIWH, TCPMOXHUMHYCCKUC YpaBHCHMHAI. Iloustue o
CKOpPOCTH XHUMHYECKOH pCaKuu

1.4

[Tousitue 00 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHUYCCKUX PCaAKIHAX. IlonsaTe O TOMOTEHHBIX H TCTCPOTCHHBIX
pCaKknugax. IlonsTHE 0 XMMHYECKOM PaBHOBCCHHU. q)aKTOpBI, BJIMAIOIIMC Ha CKOPOCTb XHUMHYECKOM pakuuu "

ITOJIOKCHHUEC XUMHUUYCCKOI'0O PAaBHOBCCHUA

1.5

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, JJICKTPOHHBIN 0ajaHC OKHCIHUTEIbHO-BOCCTAHOBUTEIBLHON pPEaKIIMH.
CocraBjicHUE YPaBHECHUI OKUCIIMTEIIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUI C MCIIOJIb30BAHHEM METO/a 3JIEKTPOHHOTO
Oaylanca

1.6

Teopust 2JIEKTPOIUTUYECKONW JUCCOLMALMU. DJEKTPOJIUTHl U HEINEKTPOoNUThl. KaTHOHBI, aHMOHBL. MexaHU3M
JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUJAMU XUMHUYecKoM cBsi3u. CreneHs auccouuauuu. CuiabHble U ciadble
ANEeKTpoNUThl. Peakumm HOHHOro oOMeHa. YCIIOBUS NPOTEKAaHUS peakUuid HMOHHOrO OOMEHa, IIOJIHbIE |
COKpalIEHHbIE MOHHbBIE ypaBHEHMs peakuuidl. CBONCTBA KUCIOT, OCHOBaHWM MU coJiell B CBETE MPEICTaBIEHUN 00
ANEKTPOIUTHYECKON qucconmanui. KauecTBeHHbIe peakiuu Ha HOHBIL. [loHsATHE O ruaponu3e conei

1.7

XUMUYECKUU OKCIICPUMCHT: O3HAKOMJICHUC C MOJCIIIMU KPUCTATINIMICCKUX peI_HéTOK HCOPTaHNYCCKUX BCUICCTB —
METAJIJIOB 1 HEMCTAJJIOB (rpachTa u aJ'IMaSa), CJIOXKHBIX BCIICCTB (xnopI/ma HanI/IH); HUCCICIOBAaHUEC 3aBUCUMOCTHU
CKOpPOCTH XUMHYECKOH peaknuuu OT BO3JICHCTBUSA Ppa3InIHbIX q)aKTOPOB; HCCJIICAOBAHUC SBJICKTPOIIPOBOAHOCTU
pacTBOpPOB  BCHICCTB, MpoLecCa AUCCOLUAIIMHA KHCIIOT, menodyed ©  cojeu (BO3M0)KHO HUCIIOJB30BaHUC
BI/IIleOMaTepI/IaJ'IOB); IMPOBCACHHUC OIIBITOB, HWIUIIOCTPUPYIOMIHUX IPU3HAKH IMPOTCKAHUA peaKI_II/Iﬁ HOHHOr0 OOMEHa
(06pa3OBaHI/IC ocaaKka, BBIICIICHUEC Ia3a, O6pa30BaHI/IC BOIU:I); OIBITOB, WJUIIOCTPUPYIOIIHUX TPHUMEPBI OKUCIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKI_II/Iﬁ (I‘OpeHI/IC, pCaKkuu pas3ja0XKCHUA, COC,Z[I/IHCHI/I}I); pacnno3HaBaHUC HCEOPraHUYCCKUX
BCIICCTB C ITOMOIIBIO KaYCCTBCHHBIX peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTamis! ¥ UX COeIUHEHUS

2.1

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTeNeHU okuciaeHus. CTpoeHue
u (u3NYeCKue CBOMCTBA MPOCTHIX BEHIECTB — TaJOreHOB. XHWMHUYECKHME CBOWCTBA Ha MpUMEpe Xjopa




(BSaHMOHCﬁCTBHe C MCETallllaMH, HEMETallJlaMH, H_IGJ'IO‘IaMI/I). XJ'IOpOBO,Z[OpOI[. Consanas KHUCJI0Ta, XUMHYCCKHEC
CBOﬁCTBa, IIOJIYUCHHUEC, IMPUMCHCHHUC. HeﬁCTBHe XJI0pa U XJIOpOoBOAOPOJa HA OpraHHM3M YCIIOBCKA. Baxkueitmme
XJIOPUABI U UX HAXOXKIACHUEC B IIPUPOAC

2.2

O6mas xapaktepuctuka 37MeMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTCICHH
okucienus. CTpoeHue W (HU3UYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOAa W Cepbl. AJUIOTPOIHBIC
Moau(HUKAIMK KUCIOpoAa W cepbl. XWUMHYECKHE CBOHCTBA cepbl. CepoBONOpPOMA, CTpOeHUE, (PU3NYCCKUE H
XUMHUYeCKHe cBoicTBa. OKCHABI Cephl KaK MPEICTABUTEIM KUCIOTHBIX OKcHIoB. CepHas KUCIIOTa, (PU3UYECKHE U
XUMHYECKHE CBOMCTBa (0OIME Kak IMPEICTAaBUTENS Kilacca KUCIOT M crnenuduueckue). XUMHUYECKUE PEaKIIHH,
JIeKAIMe B OCHOBE MIPOMBIIIJIEHHOI'O CII0c00a moryueHus: cepHoil kucinothl. [Ipumenenue. Conu cepHOMl KUCIOTHI,
KaueCTBEHHAs peakius Ha Cyiab(paT-uoH. HaxoxkeHue ceprl U €€ COSAMHCHHI B TPUPOIe. XUMUIECCKOE 3arps3HEHHE
OKpYKaroIIel cpebl COSAMHCHUSIMH CEePhI (KUCIOTHBIC O, 3arpsS3HCHHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALICHUS
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0611121;1 XAapaKTCPUCTHKA SJIICMCHTOB VA-prrIHH. OcobeHHOCTH CTPOCHUA AaTOMOB, XapaKTCPHBLIC CTCIICHU
OKHCJICHUA. A3OT, PacnpoCTpaHCHUC B IPUPOAL, (I)I/I3I/I‘ICCKI/I6 U XMMHYECKHE CBOMCTBA. prrOBOpOT a30Ta B
IIpUpoAaC. AMMI/IaK, €ro (I)I/I3I/I‘leCKI/Ie N XUMHYCCKUC CBOﬁCTBa, MOJIYUCHUC U TPUMCHCHHUC. Comm AMMOHMUA, HUX
(I)I/I3I/ILICCKI/IG H XUMHWYCCKHC CBOﬁCTBa, IMPUMCHCHUC. KauecTBennas pCaKkius Ha HOHbBI AMMOHMUA. A3ornas KHUCJI0Ta,
e€ MOJIyUCHHEC, (I)I/I3I/I‘ICCKI/IG U XMMHUYECKHE CBOMCTBA (O6H_II/Ie KaK MpEACTAaBUTECIIA KJIaCCa KUCIIOT U CHeI_II/I(l)I/ILIeCKI/Ie).
Hcnons3oBaHue HUTPATOB U CcoJIell aMMOHHS B Ka4deCTBE MHUHCPAJIBHBIX y,HO6pCHPII>i. XHUMHUYECKOE 3arpsA3HCHHUC
oxpyxcalomeﬁ Cpcabl COCAMHCHUSAMMU a30Ta (KI/ICJ'IOTHLIC AOXKH, 3arpA3HCHUC BO31yXa, ITIOYBLI U BOI[OéMOB)

2.4

®dochop, ammorpornubie Monudukamuu (ocdopa, Guznueckne m xumuueckue cBorictBa. Oxcup docdopa(V) u
dbochopnHas kucinora, puznyeckne U XUMHUYECKHUE CBOMCTBA, monydeHue. Mcmomb3oBanue QocdartoB B KadecTBe
MUHEPAJIbHBIX y100peHuit

2.5

OOmast xapaktepuctuka sieMeHToB IVA-rpynmbel. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE CTENEHU
OKHCIIeHHs. YTJepoJ, aIOTpONHbIe MOAM(UKALMYU, paclpocTpaHEHHE B NpUpoie, (U3NYECKHe M XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoga B mpupone. Oxkcuusl yriaepona, ux (U3MUYECKHE M XUMHYECKUE




CBOMCTBA, JIEHCTBUE HA JKUBBIC OPraHU3MBI, MOJIYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMbI, CBS3aHHbIE C
okcuaoM yriepona(IV); runoresa riobaibHOrO NOTEIUICHUS KJIMMaTa; NapHUKOBBIA (G (deKT. YronbHas KUCIoTa U
e€ conu, ux (pU3NUecKrue U XMMHYECKHUEe CBOMCTBA, MOTy4YeHne U npuMeHeHune. KauecTBeHHas peakius Ha kapOoHaT-
nonsl. VMcnonbp3zoBanue kapOOHATOB B ObITY, MEAULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO03sIiiCTBE

2.6

[TepBoHaYalbHBIE MOHSATUS OO0 OPTaHUYECKUX BEIIECTBAX KAaK O COCAUHEHUSIX yriepojaa (MeTaH, 3TaH, ITHIIECH,
alleTUJIEH, 3TaHOJI, TJIMUEPUH, YKCYCHas Kuciorta). MIx cocraB u xumuueckoe crpoenue. [lonstue o Ouonornuecku
BOKHBIX BEIECTBAX: >XHpax, OelKax, yrieBojax — W HMX POJM B KU3HMU 4YeJoBeKa. MaTepuaibHOE €IMHCTBO

OpPraHn4Y€CKUX U HCOPraHNMICCKUX COGI{I/IHGHI/II;'I

2.7

Kpemuuii, ero gusuveckrie 1 XMMHYECKHE CBOWCTBA, MONIy4YeHHEe U mpuMeHeHne. CoeJMHeHNUs] KPEMHHUsSI B TIPUPOJIE.
O6mue npexacraBnenus 00 okcune kpeMuuss(IV) u kpemuueBoit kucinore. CUIUKAThI, UX UCIIOJIB30BaHUE B OBITY,
MEIHIIMHE, MPOMBIIIJICHHOCTH. BaxxHelne CTpouTeNnbHble MaTepHalbl: KepaMmHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobrempl 6€30macHOro NCIOIB30BaHUS CTPOUTETHHBIX MAaTEPUAIIOB B TIOBCETHEBHOM JKU3HU

2.8

XUMHYECKUN HKCIEPUMEHT: H3yUYeHHE OOpa3I0OB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJISHOMW KHCIIOTHI,
MIPOBEJICHUE KAueCTBEHHBIX peakUuid Ha XJOPUA-HUOHBI U HAONIOIEHHWE TPU3HAKOB HMX NPOTEKAHUS; OIBITHI,
oTpaxawlue (pU3M4YecKrue M XUMHUYECKHE CBOICTBA TaJOT€HOB M UX COEAMHEHMHM (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB); 03HAKOMIIEHHE ¢ 00pa3liaMu XJIOpUIO0B (TaJOTeHUI0B); O3HAKOMJICHHE C 00pa3IiaMu Cephl U €€
COEIMHEHUSIMHU (BO3MOXKHO MCIIOJIb30BaHUE BHJICOMATEpPHANIOB); HaOJI0/IeHNE Tpolecca oOyTiIuBaHUS caxapa IMoj
NeficTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; U3yYeHHE XUMUYECKHX CBOMCTB pa30aBiIeHHON CEPHOM KUCIOTHI,
MIPOBEJICHNUE KAaueCTBEHHOM peakIuu Ha Cyib(paT-uOH M HaOJI0JIeHUE MpHU3HaKa €€ MPOTEKaHUs; 03HAKOMIICHHE C
¢bu3myeckuMu CBOMCTBaMHU a3zoTra, (pocdopa m uUx coeauHEHU (BO3MOXKHO HCIOJb30BAaHUE BHUIEOMATEPHAIIOB),
oOpasmamu a30THBIX U (pocopHBIX yHOOpeHUi; MmonaydeHue, coOupaHue, pacrno3HaBaHUE M U3YUYCHUE CBOMWCTB
aMMHaKa; MpPOBEJCHHE KayeCTBEHHBIX pEaKIui Ha HOH aMMOHUA U (ochaT-uOH W H3yUyeHUE MPU3HAKOB HX
MPOTEKAaHUs, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB); U3YYEHHE MOJIeNIe KPUCTAIUIMUECKUX PEeIIETOK anmasa, rpadura, QysuiepeHa; 03HaKOMIIEHHE C
MIPOLIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEUIECTB aKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM IMPOTHBOrasa; MojJyyeHHe,
coOupaHue, pacrno3HaBaHUE U HM3yUYEHHE CBOWCTB YIVIEKHCIOrO ra3a; MpOBEJACHHE KayeCTBEHHBIX peakUuid Ha




Kap60HaT- U CUJIIMKAT-MOHbI M HM3YUCHHC IIPHU3HAKOB HX IIPOTCKAHHUA; O3HAKOMIICHHE C HpO,Z[}’KIlPIeﬁ CHJIMKATHOM
IMPOMBIINIJICHHOCTH; PEIICHUE DKCIICPUMEHTAIbHBIX 3a4a4 I10 TEMEC «Baxkneimme HeMeTaIbl U UX COCAUHCHUA»

MeTtamisl 1 uxX COCIUHCHUA

3.1

O61ua;1 XapaKTEPUCTHUKA XHUMHUYCCKHUX JJIEMCHTOB — MCTAJJIOB Ha OCHOBAaHHUH HX IIOJIOKCHHS B HepHOHquCKOﬁ
CUCTEMC XHMHUYCCKHX DJJICMCHTOB I[I/I Menpgeneena u CTPOCHHUA aTOMOB. CTpOGHI/Ie MeTaniaoB. Merannuyeckas
CBA3b U MCTAJNIMYCCKAA KPpUCTAJIINYCCKAA peméTKa. 9HeKTp0XHMI/I‘ICCKHﬁ paa HaprI)I(CHI/Iﬁ MCTAaJ1JI0B

3.2

dusnyeckue U XUMHUYECKUE CBOIcTBa MeTayuioB. OOmue crnocoObl moiaydeHus metauioB. [loHsTHe o Koppo3uun
METaJIJIOB, OCHOBHBIE CIOCOOBI 3allUThl UX OT KOoppo3uu. CmiiaBbl (CTalb, YyryH, AIOPAJIOMUHUMN, OpOH3a) U UX

MIPUMEHEHHE B OBITY M IPOMBIIICHHOCTH

33

[Ilenounkie MeTannel: noyioxkeHue B [lepuoanueckoil cucreMe xumuueckux 3neMeHToB J[.1. MenaeneeBa; ctpoeHne
HX aTOMOB; HaXOXJICHHUE B pupojac. PU3nueckre 1 XMMUUYECKHE CBOMCTBA (HA IpUMeEpe HATPHsA U Kajus). OKCUIbI
Y TUAPOKCUIBI HATpUs U Kanus. [I[pumMeHeHne meI0YHbIX METAIIOB U UX COCIMHEHUN

3.4

H_[eJ'IO‘IHOSGMeJ'ILHBIe METAJUIbl MAarHU# W KaJlbILIWi: IIOJIOKEHHUE B HepI/IO,I[I/IquKOﬁ CUCTCMEC XUMHNYCCKHUX JJICMCHTOB
Z[I/I MGHI[CJ'ICCBEI; CTPOCHUC UX ATOMOB; HAXOXKACHUC B IMIPHUPOAC. Ddusznyecknue U XUMHUYECKHE CBOMCTBA MarHus U
Kanblus. BaxkHele coeTUHEHNS KalbIIMs (OKCI/I,[[, T'HJAPOKCUN, COJ'II/I). KeéctkocTh BOJbI 1 CITOCOOBI €€ YCTpaHCHU

3.5

Amomunuii: onoxenue B Ilepuognueckoil cucreme xumuueckux sneMeHToB [[.J1. MenpaeneeBa; ctpoeHue aroma;
HaxoxJeHue B mpupone. dusnyeckne M XUMHUYECKHE CBOMCTBA alOMUHMS. AMQOTEpHBIE CBOWCTBA OKCHAA U
TUJIPOKCUIA ATTFOMUHUSA

3.6

Kenezo: nonoxenue B Ilepuogmueckoit cucreme xumuueckux snemeHtoB [[.M. MenneneeBa; crpoeHue aroma;
HaxoXxJaeHue B npupozae. Gusnueckne M XMMHYECKHE CBOMCTBA xene3a. OKcuabl, Tuapokcuibl u conu xenesa(Il) u
xene3a(Ill), ux cocras, CBOMCTBA U OTyUEHUE

3.7

XUMUYECKUI 3KCIIEPUMEHT: O3HAKOMJIEHHE C O0pa3llaMM METAJIOB U CIUIaBOB, MX (U3NYECKUMHU CBOWCTBAMU;
U3y4eHHE pe3yJIbTaTOB KOPPO3MHM METAIOB (BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUAOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCU/IA KAJIbLIUS U HATPUs C BOAOW (BO3ZMOXKHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB); UCCIIEJOBaHHE
CBOMCTB KECTKOW BOJBI; MpOIECCa TOPEHUS Keie3a B KUCIopoie (BO3ZMOXKHO HCIIOJIb30BAHUE BUIEOMATEPUATIOB);




MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAaKIMi Ha MOHBI (MarHus, Kajablus, allOMUHUA, IHUHKA, >xene3a(ll) u
xene3a(lll), menu(ll); HabmoneHue M omucaHue IMPOLIECCOB OKpALIMBaHHUS IUIAMEHHM HOHAMHU HATpus, Kajaus U
Kanblus (BO3MOXKHO HCIOJB30BaHUE BHUAECOMATEpUaAlOB); HCCleoBaHHEe aM(pOTEPHBIX CBOWMCTB THAPOKCHIA
QTIOMUHMS U THIPOKCHJA IIMHKA; PEUICHHE SKCIEPUMEHTAJbHBIX 3ajad mo Teme «Bakueimne Meramisl U UX

COCIUHEHUS
4 XHMHMS M OKpYyXKarolas cpeaa
HoBele maTepuanbsl 1 TEXHOJIOTHU. BemecTBa 1 MaTepuainsl B IOBCEJHEBHOM XKU3HU YEJIOBEKA. XUMMS U 30POBbE.
4.1 be3zonacHoe HCI0/Ib30BaHME BEIIECTB U XUMUUECKUX peakiuil B ObITy. [lepBas momonib npu XMMUYECKUX OXKOrax U
OTpaBJICHUSAX
OCHOBBI 3KOJOIMYECKOM TI'paMOTHOCTU. XHMHYECKOe 3arpssHeHue okpyxawomei cpeabl [1JIK. Ponp xumuu B
4.2 pemeHny dKoIorndeckux mpobiem. [IpupogHble MCTOYHUKH YTIEBOAOPOAOB (Yroib, MPUPOIHBIN Ta3, HEPTh),
MIPOJYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIEHHOCTH
4.3 XUMHUYECKUH SKCIIEPUMEHT: H3y4YeHHe 00pa3oB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJIOB, MTOJIMMEPHbIE MaTepHAaIbl)




MPOBEPSIEMBIE HA OI'3 IO XUMWU TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUS

Kon N
[IpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHSI OCBOECHHSI OCHOBHOM
NpoBepsieMoro .
poBep o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI0 0011ero 00pa3oBanus Ha ocHoBe PI'OC
TpedoBaHMs

1 IIpencrasnenue:

0 MO3HABAEMOCTH SIBJICHUM npupoabl, IOHKUMAaHUC 00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HAayKH KakK
1.1 obnactu COBPCMCHHOI'O C€CTCCTBO3HAHHA, KOMIIOHCHTA O6H.I€I>i KYJBbTYPbI U HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH
YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6IJ_[CCTB3; IIOHUMAHHUEC MECTAa XUMHUH CPCAUN NPYTIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOAAaX IMO3HAHWUA, B TOM YUCJIC SKCIICPUMCHTAJIBHBIX U TCOPECTUUCCKHUX METOAAX HMCCICIOBAHUA
1.2 BCIICCTB W HU3YYCHHA XUMHUUYCCKHX peaKuMﬁ; YMCHHEC HCIOJIb30BATh MOJACIH I 00BACHECHUS CTPOCHUA

ATOMOB 1 MOJICKYJI

o chepax mpodeccHnoHANTBHON NeATEeNbHOCTH, CBS3aHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOIOTHUSMU,
L3 OCHOBaHHBIMH Ha JOCTM)KCHHUSX XUMHYECKOW HayKH, YTO MO3BOJHUT OOYYAIOUIMMCS pacCMaTpUBaTh XHUMHIO
' Kak cepy cBoeil Oyayriei mpodeccnoHaNbHON NESTENBHOCTH U CAENaTh OCO3HAHHBIA BHIOOP XUMHUU Kak

npo(UIBLHOTO MpeIMeTa MpHU MEPEexo/ie Ha YPOBEHb CPEIHEro o0IIero 00pa3oBaHUs

Bianenne cucremMoll XMMHYECKMX 3HAHUM W YMEHHME INMPUMEHATH CUCTEMY XMUMHUYECKHUX 3HAHUHM, KOTOpas

BKIIIOYAcCT:

BAOXHEHIIINE XMMHUYECKHE MOHSITHS: XUMUYECKHUI 3J€MEHT, aTOM, MOJEKYJa, BEIIECTBO, MPOCTOE U CIOXKHOE
BEIIECTBO, OJJHOPO/IHAS U HEOJTHOPO/IHASL CMECh, OTHOCUTEIbHBIE AaTOMHAS U MOJIEKYJISIPHAsE MACChI, KOJIMYECTBO
2.1 BEIIECTBA, MOJb, MOIISIPHAs Macca, MOJSPHBIA OOBEM, OKCHA, KHUCIOTa, OCHOBAaHHUE, COJIb (CpemHsis),
XUMHYECKasl PEaKIHs, PEeaKui COCTUHEHHUS, PEaKIMH PA3JIOKEHUs, PeaKlMy 3aMEeIIeHHs, peakiui oOMeHa,

TETIOBOM A QEKT peakuuu, 5K30- U HHIOTEPMHUCCKHE PEAKLUH, PACTBOP, MAaccoBas IO XMMUYECKOTO




3JIEMEHTa B COCIMHEHUHM, MaccoBas JI0JI1 W IPOLEHTHas KOHLIEHTpAlLMs BEIECTBAa B PacTBOpE, SAPO aToma,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaJb, paJiyC aTOMa, BaJIEHTHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas
CBSI3b, AIEKTPOOTPULATENBHOCTb, TIOJISPHAS U HEMOJSAPHAs KOBAJCHTHAS CBA3b, MOHHAS CBSI3b, METAJUIMUECKAs
CBSI3b, KpUCTAJUIMYECKasi pemérka (aToMHasA, UOHHAS, METAIMUECKasi, MOJIEKYJIIpHAsA), MOH, KaTHOH, aHHUOH,
ANEKTPOJIUT U HEIIEKTPOJIUT, AEKTPOIUTHYECKAsT AUCCOLMAINS, PEAKIIMd HOHHOTO OOMEHa, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH, OKUCIUTENIb U BOCCTAHOBUTEINb, OKHCIEHHUE W BOCCTAHOBIICHUE, 3JIEKTPOJIM3,
XUMHYECKOE PaBHOBECHE, 00OpaTHUMbIE 1 HEOOpaTUMBIE PEAKIIUU, CKOPOCTh XUMHUUECKOM peakinu, KaTaniu3aTop,
ITJIK, koppo3usi MeTauioB, CIIJIaBbl

OCHOBOITOJIArarolie 3aKOHbl XMMUU: 3aKOH COXPaHEHHUsl Macchl, nepuoandeckuii 3akon J[.1. Menneneesa,

22 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo
2.3 TEOPUU XUMUU: ATOMHO-MOJIEKYJISIpHAsL TEOPHUSL, TEOPUSI IEKTPOIUTUUECKON TUCCOMALIN
3 Bnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:
yMEHHE MpPaBWJIBHO HCIIONB30BaTh HW3YYECHHBIE BEIIECTBA U MaTepuaibl (B TOM 4YHCIe MHHEpaibHbIC
yA00OpeHusi, METAJJIbl U CIUIABBI, MPOAYKTHI MepepabOTKU MPUPOIHBIX UCTOYHUKOB YTJIEBOJOPONOB (YT,
3.1 MPUPOIHOTO Ta3a, HepTH) B OBITY, CENLCKOM XO3SIIICTBE, Ha MPOU3BOJICTBE U MOHUMAHUE 3HAUEHUS KHUPOB,
OenKoB, yrJiIeBOJOB JJs OpraHHM3Ma YelOBeKa, YMEHHE MPOTHO3UPOBATH BIHUSHUE BEIIECTB U XMMHUYECKUX
MPOLIECCOB HA OPTaHU3M YeJIOBEKA M OKPYkKAIOLIYI0 IPUPOIHYIO Cpely
3.2 YMEHHE UHTETPUPOBATH XUMHUUECKHE 3HAHUS CO 3HAHHSMHU JIPYTHX yUeOHBIX MPEAMETOB
13 HaJU4HMe OMbITa PabOTHl C Pa3TUYHBIMH HCTOYHHKAMU HWH(OpMaNud MO XUMUU (Hay4dHass W Hay4IHO-
' MOMYJIApHAs TUTEPATYpa, CIIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMEeHHE OOBEKTUBHO OIEHUBAaTh HWH(GOPMAIIMIO O BEIIECTBAX, WX TPEBPAIICHUAX U MPAKTHIECKOM
' MPUMEHEHUU U YMEHHUE UCTIOIh30BaTh €€ ISl pElIeHUs yaeOHO-T03HABATENbHBIX 3a/1a4
Brnanenvne ocHOBaMHM TMOHSTHIHOTO ammmapara ¥ CHMBOJIMYECKOTO SI3bIKa XUMHUU JJISI COCTaBJICHUS (HOpMyJ
4 HEOPraHWYECKUX BELIECTB, YPABHEHHM XUMHUYECKUX PEaAKIUi; OCHOBAMU XHWMHYECKOW HOMEHKJIATYPHI

(IUPAC u TpuBHaIbHO)




VYMeHne OOBACHATH CBSI3b IIOJIOJKEHHS DJJIEMEHTA B HepHOHquCKOfI CHUCTEME C 4YHUCJIIOBBIMU
XapaKTCPUCTHKAMH CTPOCHHUA aTOMOB XHUMHUYCCKHUX DJJIEMCHTOB (COCT&B n 3apiaa daapa, 06].].[66 YHCJI0

. 3JIEKTPOHOB), paclpeesieHUeM 3JIEKTPOHOB MO PHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOIOB,
KaJIAs U KaJIbLIMs
[IpeacraBnenre O TMEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XHMMHUYECKHUX JJIEMEHTOB (paauyc aroma,
6 AIEKTPOOTPHUIATEIIBHOCTD), MPOCTHIX M CIIOXKHBIX BEIIECTB OT IMOJOXKEHUS 3JIeMeHTOB B Ilepmoanueckoit
cucreMe (B MajbIX IEPHOJIaX U TJIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHYECKHE 3JIEMEHTHI
7.2 HEOPraHWYECKHE BEIEeCTBa
7.3 XUMUYECKHUE PEaKIIU
8 YMeHue onpenessTh:
8.1 BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 3aps] HOHA
8.2 BUJI XUMUYECKOM CBS3U M TUI KPUCTALTUYECKON CTPYKTYPBI B COSTUHEHHUIX
8.3 XapakTep cpebl B BOAHBIX PACTBOPax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCITUTEh U BOCCTAHOBHUTEIIb
9 YMeHue xapakTepus3oBarh (GU3NUECKUe U XUMUYECKUE CBOMCTBA:
9.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, amMas, KpeMHH, a3oT, Gpocdop, cepa, XjIop, HATPHUIA,
' KaJIWii, MarHu#, KaJabIlui, ATFIOMUHUHN, )KEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHUCIIE WX BOJHBIX PACTBOPOB (BOJAA, aMMHAK, XJIOPOBOJOPOM, CEPOBOAOPOI,
9. OKcUAbl U TUIpokcuasl MetamioB I-1IA rpymm, amomunus, menu (II), nunka, >xenesa (II u III), oxcums

yraepoaa (I u IV), kpemuus (IV), azora u gochopa (IIT u V), ceprr (IV u VI), cepHucras, cepnas, a30TUcTasl,

a3oTHas1, pochopHasi, yrojabHasi, KpeMHHUEBasi KUCIIOTA U UX COJIN)




IIPOrHO3UPOBATh MW XapaKTCPU30BaATh CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOCHUA,

93 MIPUMEHEHHNE BELIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTb ITPOTEKAHUS XUMUYECKUX MTPEBPALICHUI
B PA3JIMYHBIX YCIOBHUSIX
10 YMeHHe coCTaBIsATh MOJICKYJISIPHBIC M MOHHBIE YPABHEHUS PEAKIIUid, B TOM YHCIIE:
10.1 peakIuii HFOHHOTO 0OMEeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
10.3 WUTIOCTPUPYIONINX XUMUYECKHE CBOMCTBA M3YUYECHHBIX KJIACCOB (IPYII) HEOPraHMYECKHUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MEKy HUIMU
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B
' COCIMHEHUHN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpPaBHEHUSAM XMUMHYECKUX PEAKIMi U HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB WJIU
’ IPOAYKTOB PEAKIMU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJIaMH HAay4YHOTO MO3HaHUs (HAOII0ICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE) TIPU
12.1 M3YYEHUW BEIIECTB M XMMHUYECKHUX SIBJICHUH, yMeHUE CHOPMYIUPOBATH MPOOJIEMY M MPEIOKUTh TMyTH €
perieHus
12.2 0e30MmacHol paboThl ¢ XUMHUUYECKUMHU BEIIECTBAMH, XUMHUYECKON TIOCYA0H 1 TaO0PaTOPHBIM 000pYyI0BAaHUEM
npaBUjaMu 0€30MacHOTO OOpaIeHusl ¢ BEIIeCTBaMH, UCIIOJIb3yEeMbIMH B TIOBCEAHEBHOM KWU3HH, MPAaBHIIAMH
12.3 MOBEJICHUSI B ILEIAX COEPEKEHMs] 3JI0POBBbS W OKpYXAloled MPUPOMHON Cpeipl; TOHUMaHUE Bpena

(omacHOCTH) BO3JEHCTBUS Ha >KMBbIE OpPraHM3Mbl OIpPENEIEHHBIX BEHIECTB, CIOCOOOB YMEHBIICHUS H




MIPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS

Hannuwne MMPAKTUYCCKUX  HABBIKOB  INUIAHUPOBAHHMA MW OCYHICCTBJICHHUA  CICAYIOIIHUX  XUMHYCCKUX

13
AKCIIEPUMEHTOB:
131 W3y4eHHWEe W OmucaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C (PU3WYECKMMH M XHUMHYECCKUMU
) SBIICHUSIMU; OTIBITHI, WILTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKIuil
13.2 U3y4YEeHHE CIIOCOOOB pa3fiesieHusl cMecei
133 MOJTy4YeHHEe KUCIOPOAa U U3YUYEHHUE €Tr0 CBOMCTB; MOJIy4eHHUE BOJOPO/Ia U U3yUYEHUE €ro CBOICTB; MOIyYeHUE
' YTIEKUCIIOTro Ta3a U U3yYeHHe ero CBOMCTB; MOJyYeHHUE aMMHUaKa U U3Y4YSHHE €ro CBOMCTB
13.4 MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBA
13.5 MPUMECHECHHUE WHIMKATOPOB (JJaKMyca, METHIIOpaHka U eHONPTaNIenHa) IS ONPEACIICHUS XapaKTepa CpeIbl
' B PaCTBOPAX KUCIIOT M IIeJIouei
UCCTIEIOBaHHUE M OMKCAHNE CBOWMCTB HEOPTaHMYECKUX BEIIECTB PA3IHUYHBIX KJIACCOB; M3Y4YEHHE B3aUMOCHCTBUS
13.6 KUCIIOT C MeTajllaMH, OKCHIAMH METAJIOB, PAaCTBOPUMBIMH U HEPACTBOPHUMBIMU OCHOBAHUSMH, COJISIMH;
' MOJTly4eHHE HEepPACTBOPUMBIX OCHOBAHHI; BBITECHEHHE OJHOTO MeTajula APYTMM U3 pPacTBOpa COJH;
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCUIOB aTFOMUHUS U IIMHKA
pelieHue SKCIepUMEHTANbHBIX 3a1ad 1o TemaMm: «OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCIMHEHHUI,
13.7 «DJIEKTPOJIUTHYECKAS UCccolanusy; « BaxHelme HeMeTaJlTbl U UX COeAUHEHUs»; « BaxkHenie MeTamibl
1 X COCTUHEHUS
XUMHUYECKHE OJKCIEPUMEHTHI, WIUTIOCTPUPYIOIIME TMPU3HAKH TPOTEKAaHUs peaKInii HOHHOTO OOMEHa;
13.8 KaueCTBEHHBIE PEAaKIMM Ha TMPHUCYTCTBYIOIIME B BOJHBIX DPACTBOPAX HOHBL XJIOPHIA-, OpOMUA-, WOIUMI-,
' cynedar-, pocdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCH/I-UOHBI, KATHOHBI aMMOHHSI, MarHus, KaJlblus,
aJTIOMUHHS, Kene3a (2+) u xkenesa (3+), menu (2+), IMHKA
14 Ymenue:
14.1 MPENICTaBISITh PE3yJIbTaThl JKCIEpUMEHTa B (OpME BBIBOJOB, TOKA3aTeNbCTB, TpadUKOB W TAOIUI] U




BBIABJIATH OMIIMPUYCCKUE 3AKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATh CBA3M MCKAY PCaIbHO Ha6JIIOI[aeMBIMI/I XUMHUYCCKUMHU ABJICHUSAMU MW HOpoHCCCaMu,

IPOMCXOSAIIMMHU B MAKPO- 1 MUKPOMUPE, OOBSICHATH IPUUNHBI MHOT000Pa3Hsi BEIECTB




INEPEYEHDB 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

| [lepBoHavaIbHbIE XUMUYECKUE MTOHSATUS

1.1 YucTele BemecTBa 1 cMecH. CIocoObI pa3ziesieHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpOCThI€ U CII0KHBIE BEUIECTRA.

1.3 Xumuyeckasi hopmyiia. BaJeHTHOCTh aTOMOB XUMUYECKHUX JIeMEHTOB. CTENeHh OKUCICHUS

L4 3aKoH TIOCTOSIHCTBa cocTaBa BemecTB. OTHocHUTENbHas aroMHas Macca. OTHOCUTENbHAs MOJICKYJIIpHas Macca.
' MaccoBast 10J1s1 XUMHYECKOTO 2JIEMEHTA B COSMHEHUN

15 KonnuecTtBo BemectBa. Monb. MomnsipHast macca. MossipHbIii 00b€M ra3oB. B3anMoCBs3b KOJIHUYECTBA, MACCHI U YHCIIa
' CTPYKTYPHBIX €IMHULL BEILIECTBA

L6 dusnueckue M XUMHUUYECKHE SBJICHHUS. XUMHUYECKas peakius U e€ MpHU3HaKU. 3aKOH COXPAaHEHHsS] MacChl BEIECTB.
' XuMUY€eCKHE ypaBHEHHSI
2 [lepnonnueckuii 3akoH u [lepuonnueckas cucrema xummudeckux 3neMeHToB .M. Menneneesa. CTpoeHue aToMoB

21 ITepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3imeMmeHTOB .M. MenneneeBa. Ilepuoabl U rpynisl.
' ®u3ndecKuil CMBICI TOPSIKOBOTO HOMEPa, HOMEPOB MEPHOIa U TPYIIIHI DJIEMEHTA

27 Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTombl. DnekTpoHbl. CTpoeHHEe 3NIEKTPOHHBIX 000JI0Y€K aTOMOB MEPBBIX
' 20 xumnueckux 3nemeHToB [leproguueckoit cucrems! .M. MeneneeBa

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, Kaublus (paamyca
2.3 ATOMOB, AJIEKTPOOTPHUIIATEIIBHOCTH, METANTHISCKUX U HEMETAJUNIMYECKUX CBOMCTB) U MX COCTMHEHHU B COOTBETCTBUU C

ITOJIOKCHHUEM JJIEMEHTOB B HepnozaneCKoﬁ CUCTEMC U CTPOCHUEM HNX ATOMOB

3 Crpoenue BelecTsa




Xumundeckas cBs3b. KoBaneHTHas (HOJ’IHpHaﬂ u HeHOHﬂpHaﬂ) CBA3b. :‘)HCKTpOOTpI/IHaTeHBHOCTB XUMHUYECKHUX 3JIEMEHTOB.

31 WNonnas cBs3p. MeTtammueckas cBs3b
39 Tunel KpUCTAIUIMYECKUX PEIIETOK (aTOMHAasl, MOHHAs, METAJUIMYECKasi), 3aBUCMMOCTh CBOMCTB BeILlECTBA OT THIIA
' KPUCTAJUIMYECKOM PEMIETKU U BUJIa XUMUYECKOH CBSI3U
4 Bakueiime npenctaBuTeNd HEOPraHMYECKUX BellecTB. Hemerasuibl v ux coequHeHus. MeTaibl U UX COeIUHEHUs
Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYSCKUX COCIMHEHUHN: OKCHIOB (COIe00pa3yromre: OCHOBHBIC, KUCIOTHEIC,
4.1 am(poTepHBIE) W  HECOJeoOpa3yrIue; OCHOBaHWUH  (MIENOYM ©  HEPACTBOPUMBIC  OCHOBaHUs);  KHCJIOT
(kucnopoacoaepKalre u OECKUCIOPOIHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPeIHUX U KHUCIIBIX )
49 Ou3nyecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPOJA, XJIOpa, KUCIOPOIa, CEphl, a30Ta,
docdopa, yraepoaa, KpeMHUs
43 ®u3nueckue M XHMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JUTHUS, HATPUs, KaJlMs, MAarHus WU KaJblUs,
' AITIOMUHMS, JKeJe3a. DIEKTPOXUMUYECKUN P HAIPSHKEHU METAIIJIOB
44 ®dusnueckue W XUMHUUYECKHE CBOMCTBA BOJIOPOJIHBIX COCIWHEHUNW HEMETAIOB: XJIOPOBOJOPOJA, CEPOBOJOPOJA,
' aMMHaKa
45 Oduznyeckue W XUMHYECKHe CBoicTBa okcuaoB HemertamnoB: cepbl (IV, VI), azora(ll, 1V, V), docdopa(lll, V),
' yraepoga(Il, IV), kpemuus(I1V). IlonyyeHne okcu0B HEMETAIIOB
46 Xumudeckue cBoiicTBa OKcHIOB: MeTauioB [A—IIIA rpynm, nwmaka, memu(Il) u xemesa(ll, III). Ilomydenune oxcumoB
METaJIIOB
47 XUMHUYECKUE CBOICTBA OCHOBAaHUN U aM(OTEPHBIX THUAPOKCUAOB (HA MPUMEpPE TUAPOKCUIOB AIOMUHHUSA, XKEle3a,
' nuHKa). [lonydenne ocHOBaHUN U aM(POTEPHBIX TUAPOKCHIIOB
OO0mme XMMHYECKHE CBOWCTBA KHCJIOT: XJOPOBOJOPOIHOHM, CEPOBOJOPOJHON, CEPHUCTOM, CEPHOM, Aa30THOM,
4.8 dbochopHO, KpeMHHUEBOH, yrobHOU. OCcOObIe XMMHUYECKUE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOU M a30THOM KHUCIIOT.
[Tomyyenue kucaot
4.9 OO6ue xuMHUYecKre cBoiicTBa cperHux coneil. [lomyuenue comneit




4.10 ITonyuyenue, cobupanue, pacrozHaBaHHe BOJIOPOJIa, KMCIOPOJa, aMMHaKa, YIJIEKUCIIOro raza B JJabopaTopuu
4.11 [Tonyyenune aMmMuaka, CEpHON M a30THOM KUCIOT B MPOMBINUIEHHOCTH. O0IIKe croco0b! MOIy4YeHUs] METAJJIOB
4.12 I'eHeTnyeckas CBsI3b MEXAY KJIACCAMH HEOPraHMYECKUX COCIUHEHUM
5 XHUMHUYECKUE PEaKIUU
51 Knaccugukanus XMMUYECKUX peaklUil MO0 pa3IUMuHbIM MPU3HAKaM: 10 YHUCIY U COCTaBy YYacTBYIOLIMX B PEAKIUU
' BEIIIECTB, 110 TEIUIOBOMY 3(h(EKTy, 10 N3MEHEHUIO CTEeNEeHEel OKHUCIEHUS! XUMHUECKUX AJIEMEHTOB
59 TennoBoil 3pdeKT XUMHUYECKOH peakluH, TEPMOXHMHYECKHE YpaBHEHHUsS. OK30- M 3HIOTEPMUYECKHUE PpEaKIUH.
' TepMoxuMHuUYECKHE YypaBHEHUS
53 OKHCIUTENIbHOBOCCTAHOBUTENbHBIE  peakiuu. OkuciauTenn M BoccTaHoBUTeNH. IIpomeccsl  okucieHuss H
' BOCCTAHOBJIEHMSI. DJIEKTPOHHBIN OajJaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON peakiuu
54 Teopus sneKkTpoauTHYECKON aAucconranuy. KaTuoHbl, aHMOHBL. DJIEKTPOIUTHI M HENEKTPOIUThl. CHIIbHBIE U Clla0ble
' IeKTpoJINThIL. CTENEHb QUCCOLMAuN
55 Peakuuu noHHoro oOMeHa. YcioOBHS MPOTEKAaHUS DPEAKIMI HMOHHOIO OOMEHa, IOJIHBIE U COKpaUIEHHbIE HOHHBIE
' ypaBHEHHS pEAKIU
6 XVMUS 1 OKpYy Karolas cpena
6.1 BemiectBa M Marepuasibl B MOBCEIHEBHOM JKHM3HM ueloBeKa. be3omnacHoe HCIoNb30BaHHE BELIECTB M XUMUYECKUX
' peaxiuii B 1abopaTopuu 1 ObITy. [lepBasi HOMOIIb PU XUMUYECKUX 05KOTaX M OTPABJICHUSIX
XVMMHYECKOE 3arps3HEHHE OKPY’KAIOLIEH cpelpl (KUCIOTHBIE MOXAM, 3arps3HEHUE IIOYBBI, BO3JyXa M BOJOEMOB),
6.2 cnocoObl ero npenotBpamienus [Ipenenshas ponyctumas konueHtpaunus BemecTB (ITJJK). Pons xumun B pemeHuu
HKOJIOTHUECKUX MpobeM. Y cuiieHne NapHuKoBoro 3¢ dexra, pazpyieHne 030HOBOTO CII0s
[Ipumenenue cepsl, a3oTa, Gocdopa, yriepoja, KpeMHHUsSI U UX COEAMHEHUN B OBITY, MEAUIIMHE, MPOMBIIIICHHOCTH U
6.3 celIbcKOM xo3siiicTBe. [IpuMeHeHMe MeTayuloB W CIUIaBOB (CTalb, YYTyH, IOPaJIIOMMHUNA, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coeuHeHuil. [IoHaTHe 0 KOppOo3uN METaIJIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT KOPPO3UH
6.4 [TpupoaHble MCTOYHHKHU YIIIEBOJOPOJOB (Yroib, MPUPOIHBIA Ta3, HEDTH), MPOIYKTH MX HepepaboTku (OeH3WH), ux




POJIb B OBITY U IPOMBIIIIEHHOCTH

HepBOHaanIBHBIe IOHATHS 00 OPraHMvYCCKUX BCHICCTBAX KAK O COCAUMHCHHAX YITICPOJa (MeTaH, OTaH, 3TUJICH, allCTUJICH,

6.5 ATaHOJ, THIEPUH, YKCYyCHas KUCoTa). [IoHsITHE 0 OMONOTMYeCKH BaKHBIX BEHIECTBAX: JKUpaX, Oelkax, yrieBoiax — U ux
POJIH B KU3HH YETIOBEKA
7 Pacuérsr:
7.1 1o popmyamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOi) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPABHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYEHUKA
» XuMmusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHue,
nepepadotanHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.
Ax1monepHoe obuiectBo «M3aarenbctBo «lIpocBemenue»

» Xumus: 9-i kinacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€ U3aHNUE,
nepepadotantoe ["abpuensn O.C., Octpoymon W.I'., Cnaakos C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKHUE MATEPHAJIBI 1JIAA YUYUTEJIA
Xumus. 8-9 kimaccel. bazoBeiil ypoBeHb. MeTOIMYECKHE PEKOMEHIALMH K

yueOHukam ["abpuensna O.C., Ocrpoymoa N.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://lesson.academy-content.myschool.edu.ru/
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