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[IporpamMa 1O XMMHUW Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpazoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe denepabHON padoueit
MpOTrpaMMbl BOCIIMTAHUS U C YYETOM KOHUEMIMU MPENOJaBaHUs y4EOHOTO
npeameTa  «XuMHUS» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no xumMuu Aa€T MPEACTABICHUE O LIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHS OOYYaAIOIIUXCS CPEICTBAMH YYEOHOTO
MpeAMeTa,  YCTAaHaBIMBAET  O0fA3aTeIbHOE  MPEAMETHOE  COAEp)KaHHE,
MpEeAyCMaTPUBAET PACHPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh HU3YUYEHUS]I XUMHHM C YYETOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM Yy4YEeOHOro TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanu3anuu TpedOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTebHOMN
IIporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHuUs, a Takke TpeOOBaHMIA
K pe3yJbTaraM OOYyuYeHHMs XMMHHM Ha YpPOBHE IleJied M3ydeHus MpeaMmera u
OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEJIbHOW NEATEIIBHOCTH O0ydYarolerocs mo
OCBOEHUIO yU4eOHOI0 COJIepP KaHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero NpeICTaBIeHui 0 MaTePUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UTparoT HopMUpYyEMbIE XUMUEH MPEACTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYyTIX PEUICHUS TJI00aTbHbIX
Mpo0JIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,
MUIIEBOIN M KOJIOTUUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealM3allii  BO3MOXKHOCTEM JJIS  CaMOpPa3BUTHS U
dbopMupoBaHUS KYJbTYpPhl JMYHOCTH, €€ oOmed U (PyHKIMOHAIBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromMXxcsi, HABBIKOB HX CaMOCTOSITEJIbHOW YYEOHOM JeSITeIbHOCTH,
AKCIIEPUMEHTANILHBIX M HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B IPOHECCHOHATBHON ACSITENbHOCTH;

3HAKOMUT CO CIEeNM(PUKON HAYIHOTO MBIIUICHHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsila HA €IUHCTBO MPUPOJLI M  YEJIOBEKa, SIBISETCA



OTBETCTBEHHBIM 3TalloM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
00yyarommxcs;

croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOIO OTHOIICHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K TIPUPOAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00yYarOIUXCsl.

JlanHbIe HampaBiieHUS B OOYYCHUH XUMHH OOECTICUUBAIOTCS CIIEIA(DUKOM
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCS TMEeAarormuecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUH Ha ONPEeIEHHOM Tare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OPUEHTUPOBAH
Ha OCBOCHHME OOYYalOIIUMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH,
OCHOB HEOPTaHWYECKON XMMHH U HEKOTOPBIX OTACIIbHBIX 3HAUYUMBIX MOHSATUN
OpraHUYECKON XUMUH.

CrpykTypa coaepkaHus MporpaMMbl 10 XUuMHUK c(hOPMUPOBAHA HA OCHOBE
CHCTEMHOI0 Moaxoja kK €€ n3ydeHuro. CoaepxaHue CKIIAIbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 7JJIEMEHTE€ M BEIECTBE U CHUCTEMbI MOHATHH O
XUMU4eckoil peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHHU30BaHbI IIO
NPUHLHUITY MOCIEA0BATEIbHOTO Pa3BUTHSA 3HAHUW HA OCHOBE TEOPETUUYECKHUX
MPEJICTAaBICHUIN PAa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnyeckoro 3axkona [[. M. MeHnmeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpEACTaBICHUNA 00 DIEKTPOIUTUYECKOM JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTndeckue 3HAHHUS PACCMATPUBAIOTCSI HAa OCHOBE AMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIHLHO OT
OJIHOTO ypOBHS K JAPYromMy, BBINOJHSIS (DYHKIUH OOBACHEHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MPUMEHEHHUS U TIOJTYUYEHUS U3y4aeMbIX BEIIECTB.

OcBoenne mporpaMMbl MO XUMHUU CIHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOM COCTABIIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IECHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHIO
Y METOJIAM IO3HaHUs B Hayke. M3yueHrne XuMuu nporucxXoauT ¢ IPUBJICYEHUEM
3HAHWN W3 paHee HM3YyYCHHBIX YUYEOHBIX MpeamMeToB: «OKpyKarouid Mupy,
«bwuomnorus. 5—7 ximacce» u «Pusuka. 7 Kinacey.

[Ipn w3yueHWHW XUMUU TPOUCXOTUT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOM  HAayKd Kak o0JIacTU  COBPEMEHHOTO  €CTECTBO3HAHUS,



MPAKTUYECKON JEATEeIbHOCTH YEJIOBeKa M KaK OJHOTO0 U3 KOMIIOHEHTOB
MHUPOBOM KYyJBTYpHl. 3afada y4eOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKUX 3HAHUNW — BaXKHEUIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUHM, JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B MPUOOIIEHUH K HAyYHBIM METOAAaM MO3HAHUS MPHU
M3YYCHUH BEIIECTB M XUMHUYECKHX peakiuii, B (popMHUpOBaHMH U Pa3BUTUU
[O3HABATEJIbHBIX YMEHMW W UX NPUMEHEHMHM B Y4eOHO-II03HABATEIbHOW U
y4e0HO-UCCIIEI0BATENbCKON JIEATENbHOCTH, OCBOCHUU MpaBUil 0€30MacHOro
oOpallleHus C BEIIECTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipy u3yyeHHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OOHIEro oOpa30BaHHUS
BaXHOE 3HAYEHHUE MPUOOPENTN TaKUe eI, KakK:

— (opMUpPOBaHHE HHTEJUIEKTYaJIbHO PAa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa30BaHuUI0, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBlIEHHOCTh OOydYeHHs Ha CHCTEeMAaTUYECKOE MPHUOOIICHHE
oOyJaronmxcsi K CaMOCTOSITENbHOW MO3HABATENIbHON JI€ATEIbHOCTH, HAYYHbBIM
METOoJaM MO3HaHMs, (POPMUPYIOIIMM MOTHUBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

—  obecrieyeHWe  YCJIOBMH,  CIHOCOOCTBYIOIIMX  HPHUOOPETEHHIO
OoOydJalomUMHUCSl ~ OMbITa  PAa3HOOOpPA3HON  AESATENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMH), HMEIOIIHNX
YHHMBEpCaIbHOE 3HaYEHHE ISl pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopMupoBanue o0mIeH (QYHKIIMOHATBHON M €CTEeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJE€ YMEHUH OOBSICHATh W OIICHWBATH SIBICHUS
OKpY’KaroIIer0 MHpa, UCTIONB3YSl 3HAHUS U OIIBIT, MOTYYCHHBIC TIPH H3yUYEeHUHU
XUMHH, TPUMEHATh WX TpPHU pPEUICHHH NpoOJieM B TMOBCEIHEBHOW KM3HU U
TPYZIOBOU JEATEIBHOCTH;

— (¢opMupoBaHHEe Yy OOydYalOIUXCSI TyMaHUCTUYECKUX OTHOIICHUH,
NMOHUMAaHUsI TEHHOCTH XWMUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
1eaecoo0pa3HOro TMOBEACHHUS B OBITY W TPYAOBOM JEITEIBHOCTH B IEISIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH MPUPOAHOMN CPEIbL;

— pa3BUTHE MOTHBAIMK K O0YUYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HA OCHOBE YCBOEHHS OOIIEYeIOBeUeCKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduis M  HalpaBlI€HHOCTH
JaJbHENIIero 00yueHusl.

OOmiee 4McIO 4YacoB, OTBEACHHBIX [UJISI M3YyUYEHHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3oBanus, cocTaBisieT 136 yacos: B 8 kiracce — 68 yacoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHayaJbHbIE XUMUYECKUE IOHATHS

[Ipeamet xumuun. Poiab XuMuM B )KU3HU YeTIOBEKAa. XUMHSI B CUCTEME HaYK.
Tena m BemecTBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BenectB. [loHsATHE 0 METOAX MO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI M MOJEKyIbl. XUMUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThIe U CIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHOocUTENBHASE MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHUYECKOTO 3JIE€MEHTA
B COC/IMHECHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYpPHBIX €IMHHUII BeliecTBa. Pacy€rsl mo
(dopMynamM XUMHUYECKUX COCAMHEHUM.

@uznueckrue M XUMHYECKUE SBJICHHMs. XHUMHUYECKas peakiuss u e€
OPU3HAKU. 3aKOH COXPAHEHMS MAacChl BEHIECTB. XHWMHYECKUE YpPABHEHUS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEeHUs, Pa3IoKEeHHs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu padboThl B Jaboparopuu
U npuéMamMu oOpalieHus ¢ JabopaTOpHBIM O000PYIOBaHUEM, HU3YYCHHUE W
onucaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPraHWYECKUX  BEIIECTB,
HaOmoeHne pusnyeckux (TUiaBjaeHUE BOCKA, TasHUE JibJa, pacTUpPaHUE caxapa
B CTYyIKE, KMIIEHHWE M KOHJEHCALHsS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH,
MpPOKAJIMBAaHUE MEJAHOM NPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCIOTOM)
ABJICHUM, HAOJIOIEHHE M ONKMCAHWEe MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPHUIOM
Oapus, paznoxenue rugapokcuna meau (I) mpu HarpeBanuu, B3auMOJEHCTBUE
xenes3a ¢ pactBopom conu meau (I1), uzyuenue crmocoOoB pa3aeneHus: cMecei: ¢
MOMOINbI0 ~ MarHurta,  (GUIBTPOBAHHWE,  BHIIAPUBAHWE,  JIUCTUJUISAINS,
xpoMarorpadusi, MPOBEACHHE OYUCTKA MOBAPEHHOW COJIM, HAOIIOACHUE WU
OMKMCAaHWE PE3yJIbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MacChl, CO3/IaHNE MOJEIIEH MOJIEKYJI (I1apOCTEPIKHEBBIX ).



BaxHeiue npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT u mpocToe
BemiecTBO. HaxokzeHue kucimopona B Mpupojae, (puanyeckue M XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopoaa. CrocoObl
MOJIyYEHUs] KHUCIOpoAa B JIA0OpaTOpUM W NPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TernoBoit 3pPexT XUMUYECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHHS,
9K30- U JHJIOTEPMUYECKUE pEaKuu. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE
BO3/yXa, YCHJIEHHUE ApHUKOBOTO 3P eKTa, pa3pylIeHUE 030HOBOTO CIIOA.

Bopopon — smemeHT M mpocrtoe BemiecTBO. Haxoxkaenue Bogopona B
npupoae, (U3MYECKUe U XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noyrydeHus. Kuciaotsl u comnu.

MousipHbIit 00BEM Ta30B. Pacy€Thl 110 XUMUUECKUM YPABHEHUSIM.

Odusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEI.
HacelleHHbIE M1 HEHACBIIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 107 BEHIECTBA B PACTBOPE. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Posib pacTBOpOB B IPUPOAE M B JKW3HU uejoBeka. Kpyrosopot
BOJIbI B IPUPO/IE. 3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX
BOJ.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecosneoOpasyomue. Homenknarypa okcunoB. dusuueckue M XUMUYECKUE
cBoMcCTBa OKCHIOB. [losTydeHrEe OKCHIO0B.

OcHoBanus. Knaccudukanuss OCHOBAaHMIA: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHE U XMMHUYECKUE CBOMCTBA
ocHoBaHui. [TonydyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ouszndeckue
U XUMHUYECKHE CBOMCTBA KHUCIOT. Psag aktuBHocTH MeTauioB H. H. bekerona.
[TosyyeHnue KUCIOT.

Comu. Howmenknarypa coneid. PuU3MUECKME W XUMHUYECKHUE CBOMCTBA
conen. [lomyuyenue coiei.

I'eneTnueckas CBs3b MEXAY KJIACCaMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenn.

KAUECTBEHHOE OINpENEIICHUE COAEpKaHUs KHCIOpoJAa B  BO3AYXE,
MoJlydueHue, coOMpaHue, pacro3HABaHHE W HM3yUYEHHUE CBOWCTB KHCIOPOJA,
HAONIIO/ICHUE  B3aUMOJICHCTBUS  BEIIECTB C KUCIOPOJOM U YCIIOBUSA
BO3HMKHOBEHUS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3llaMM OKCHJOB M OINHUCAaHWE HX CBOWCTB, IOJy4YeHHUE, COOUpaHHUe,



pacro3HaBaHWEe U H3YyUYEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOACHCTBHE
BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pPacTBOPEHUs BEHIECTB C Pa3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM JOJIEW PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U KaJIbLIEM)
(BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), HCCIEAOBaHHE O0Opa3IoB
HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIAcCOB, HAOJIOJCHHE W3MEHEHHUS
OKpPacKd HWHIMKATOPOB B pACTBOpaXx KHUCIOT H IIENOYEH, U3y4YCHHE
B3aumoeicTBus okcuga mMeau (I) ¢ pacTBOopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTPAJIU3aIUH, [TOJTy4eHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJHOTO MeETajlla JPyTMM W3 pacTBOpa COJM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 33J1ad MO0 TeMe «BaxHelmme Ki1acchl HEOPraHUYECKUX
COEAMHEHUI.

Ilepuoguvecknii 3axkon u Ilepumoamueckass cucremMa XHUMHYECKHX
jemenToB JI. U. MenaeneeBa. Ctpoenne aroMoB. XHUMHYECKAasi CBS3b.
OKHCIHUTEJIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBble MOMBITKK KiIACCU(UKALNU XUMHUYECKUX 3JieMeHTOB. [loHsTHE O
IpyNmnax CXOJHBIX 3JIEMEHTOB (ILLEJIOYHBbIE W IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT ampOTepHbIE
OKCHUJIbI U TUIPOKCHIBI.

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOIHAS (POPMBI
Ilepnognueckoir cucrembl xumudeckux odnemMeHtoB J[. M. MeHnneneesa.
Ilepuonpl u rpynmbl. PU3NYECKUNA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB
[IEPUO/1a U TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
ITepuonnueckoin cucrems! 1. 1. Menzaeneesa. XapakTepucTUka XUMHAYECKOIO
3JIEMEHTA 10 €ro MoJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI PaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TpyNIaM U NepUoaam.

3nauenne llepuognueckoro 3akoHa u Ilepuoanveckoil CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl pa3BUTUs Hayku U npaktuku. . . Mennenees —
YYEHBIN U TPAKIAHNH.

Xumnueckass cBsa3b. KoBaneHTHas (IOJisipHAass W HENOJSIPHAs) CBA3b.

DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.



Crenenb okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUH.
ITponecchl okuciieHnst 1 BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm:

U3y4eHHe 0Opa3IOB BEIIECTB METAJIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHUAA IIMHKA C PacTBOpPaMU KHUCJIOT U IIEJTOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIMNX MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEAKIUN
(ropenue, peakiu pas3oKeHUs], COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanu3zanust MexXnpeaMETHBIX CBS3€l MpPU U3yYEHUU XUMHUU B 8 Kjacce
OCYILIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TOHATHH, SBISIOUIUXCS CHUCTEMHBIMU JUISI OTHEJIBHBIX
IIPEIAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mume ecTecTBEHHO-HAy4YHbIE TOHATHS: HAy4dHbIM (pakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHajdu3, CHUHTE3, KiIaccupuKalusa, M[ePUOJUYHOCTD,
HaOJI0/ICHHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUN 3apsi, BEIIECTBO,
TEN0, 00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3WYECKUE BEIMYMHBI,
€IMHUIBI U3MEPEHHUS, KOCMOC, TIJIaHEeThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[lepnognueckuit 3akoH. [leprogunyeckas cucremMa XUMAYECKUX JIEMEHTOB
1. N. MenpneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUHUs U HX
COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM 3EMEHTOB B llepuomnyeckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUYECKON CBSI3U. THUIBI KPUCTATIIUMUYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTAUIMYECKON PEIIETKN
M BUJIa XUMHYECKOU CBS3H.

Knaccudukanuss w  HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jIU4YHBIM KJlaccam
HEOPraHMYE€CKUX COCTUHECHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peakiuid MO Pa3jIuvHBIM MpU3HaKaMm (10
YUCITy ¥ COCTAaBY yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PdekTy,
0 MW3MEHEHUIO CTENEHEW OKUCIEHUS XHMHUYECKHX DJJEMEHTOB, IO



0o0paTUMOCTH, TIO Y4YacTUIO KaTajiu3aropa). ODK30- U JSHIOTEPMUYECKUE
pEeaKLH, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHsTue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKUX peakuusx. [loHsiTHE O TOMOT€HHBIX H
reTeporeHHbix peakuusx. [lonarne o karanuse. IloHsATHE O XMUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHYECKOW pEaKkUuu U
M0JIO)KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakunud.  CocraBiieHME  ypaBHEHMI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C HCIOJIb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopuss  SIEKTPOJIMTHYECKOW  JUCCOLMALMU.  OJIEKTPOJMTBL U
HERJIEKTPOJIUThl. KaTHOHBI, aHHMOHBL. MeXaHu3M JUCCOLMAIMN BEILECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU cBs3U. CreneHp aucconuanuu. CUbHbIE U
ci1a0ble 3JIEKTPOJIHTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMeHa, MOJIHbIE U COKpalll€éHHble MOHHbIE ypaBHEHHUs peakuuil. CBoiicTBa
KHUCIIOT, OCHOBAaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconuanyu. KauectBeHHble peakiiy Ha HOHBL. [loHsATHE O TUAPOIN3E CONeil.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHUE C MOJEIISIMU KPUCTAJUINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U anmasa), CIO0XKHBIX BEIIECTB
(xJopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuy  OT  BO3JCUCTBUS  pa3au4HbIX  (DaKTOPOB,  MCCIEIOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIECTB, Mpollecca AUCCOLMAIMU KHUCIOT,
HIEeJI0Y€E U coJiel (BO3MOXKHO MCIOJIB30BAHUE BUAECO MAaTEPUAJIOB), IPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUsS PEAKIMil HOHHOTO oOMeHa
(oOpazoBanue ocajka, BbIJIeJICHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUI
(ropenue, peakuuu pa3oKeHus, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHMYECKUX BEIIECTB C TOMOIIbIO KAaYECTBEHHBIX PEaKIHMi Ha HOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3a7a4.

Hemeranbl U uX coeinHeHUA

OO6miast xapakTepucThKa TanoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB,
XapakTepHble cTereHn okucaeHus. CTpoeHue u (pU3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpe XJopa
(B3auMoAeiCTBHE C METaJIaMHU, HEMETa/UIaMH, LIeJIo4amMu). XJIOPOBOIAOPOI.
ConsiHast KMCTI0Ta, XMMUYECKUE CBOWMCTBA, MOJyYeHHUE, TpUMeHeHue. JlelicTBre



XJIOpa U XJIOPOBOJIOPOJA HA OPraHWU3M YEJIOBeKa. BakHEWIne XJIOpHUAbl U UX
HAXO0XJICHUE B IPUPO/IE.

O6mas  xapakrtepuctuka oaneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEeHU OKucieHus. CTpoeHue U pu3nuecKue
CBOMCTBA TPOCTBIX BEHIECTB — KHCIOpOAa M CEepbl. AJUIOTPOMHbBIC
MoAU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOI0pOI,
cTpoeHue, ¢(u3Mveckue U XUMHYeckue cBoiicTBa. OKCHIBI Cepbl Kak
NPENCTaBUTENId KUCIOTHBIX OKcuJoB. CepHas KuUCIOTa, (QU3Wyeckue u
XUMHUYECKHE CBOWCTBa (00IIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckne). XUMUYECKUE PEaKInH, JIEKAIUE B OCHOBE MPOMBIIIUICHHOTO
criocoba moxy4deHusl cepHOil kucnotThl. [Ipumenenue ceproit kuciotel. Comu
CEpHOIl KUCIIOTHI, KaUeCTBEHHAs peakuus Ha cylbdar-uon. Haxoxaenue cepbl
U e€ coelMHEHUI B npupoae. XUMHUECKOE 3arpsi3HEHUE OKpYKAIoIIel Ccpenibl
COCTMHEHUSIMH Cepbl (KUCIOTHBIC TOXKIH, 3arPsS3HEHHE BO3/AyXa M BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUSA. A30T, paclpoCcTpaHEHHE B
npupoje, pusnueckue U XuMuueckue cporictsa. KpyroBopot azora B npupo/e.
AMMuak, ero (pu3nUecKkre 1 XUMUIECKHE CBOWCTBA, MOyUYeHHE U IPUMEHEHHE.
Comu aMMmoHMS, WX (U3MYECKHME M XUMHUYECKHE CBOWCTBA, NPHMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbl AMMOHUS. A30THas KHUCIOTa, €€ MOIydYeHHeE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEeNCTAaBUTENs Kiacca
KUCIOT U crneuuduueckue). Vcnonb3oBaHue HUTPATOB U COJEM aMMOHHUS B
KaueCcTBe MUHEPAIbHBIX YJIOOpeHUN. XUMUYECKOE 3arpsA3HEHUE OKpYyKaroulei
CpeIbl COCTUHEHHUSIME a30Ta (KUCIOTHBIC TOXKIH, 3arpsi3HEHUE BO3yXa, TOYBHI
u BogoémoB). Docdop, amnorponHsie Moaudukanuu dochopa, puznueckue u
xumudeckue cBoiictBa. Oxcun docdopa (V) u  dochopHas KUCIOTa,
dbu3uYecKkre 1 XuMHUYECKUe CBOMCTRA, MonyueHue. McnonszoBanue pocdaTtor B
Ka4yeCTBE MHUHEPATBHBIX yI00pEHUH.

O6mass  xapakrtepuctuka oaneMeHToB I[VA-rpynnel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIEHU OKUCJICHMS. YTJIEpOJ, allIOTPOIHbIE
Moau(UKAIK, PACIpPOCTpaHEHHE B MpUpoAe, (U3NUECKHEe M XUMHUYECKHE
cBoricTBa. Ancop6uusa. Kpyropopor yraepona B mpupoje. Okcuasl yriepoaa,
uX (QuU3MyYecKue U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA >KUBBIE OPTraHU3MBI,
MOJIy4YeHUEe U MPUMEHEHHE. DKOJOTHUYECKHE MPOOIEMbl, CBI3aHHBIE C OKCHIOM
yraepoaa (IV), rumote3a rio0GanbHOrO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN
sbdekr. YrompHas KHCIOTa W €€ colM, UX (U3HUECKUEe U XHUMUYECKUE
CBOMCTBa, MOJyuyeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-



noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAWITMHE, TPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBaX Kak o
COCIMHEHUSIX yIyiepojaa (MeTaH, 3TaH, 3TUJICH, aleTUJIeH, 3TaHOJ, TJIMUEPHH,
yKCcycHass kuciora). IlpupoaHbsle HCTOYHMKK  YIJIEBOJOPOAOB  (Yrodb,
MIPUPOIHBINA Ta3, HeTh), MPOTYKTHI UX TIEpepabOTKH (OEH3UH), UX POJIb B OBITY
U NpoMbIIUIeHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepuaibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, NOJYyYEHHE H
npuMenenue. CoenuHeHus: KpeMmHusi B npupoje. OOmue mnpenctaBieHus 00
okcuje kpeMuus (IV) u kpemuueBoii kuciore. CHUIMKaThI, UX UCIOJIb30BAaHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeime cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

HU3yUYeHHE O0Opa3ll0B HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISHOM
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEAKIIUN Ha XJIOPHUI-UOHBI U HAOJI0IeHNE
MPU3HAKOB MX MPOTEKAHUsI, OMBITHI, OTpaKAIOUIME (PUMUECKUE U XUMUYECKUE
CBOMCTBa TaJIOr€HOB M HX COEIMHEHHA (BO3MOXKHO MCIOJb30BaHUE
BUIEOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3namMu XJIOPUIOB (TaJOTeHUIOB),
O3HAKOMJIEHHE C oOOpa3amMu cepbl U €€ COCOUHEHUsSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUANIOB), HaOMIOIeHUE TMporiecca OOyTIMBAHUS
caxapa NOJ JCUCTBUEM KOHILICHTPUPOBAHHOW CEPHOM KHCIIOTBI, W3Y4YEHHE
XUMUUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOW  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiuu Ha CcyiabhaT-uoH W HaOMIOeHWe TMpu3HaKa e&
MIPOTEKaHUs, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COEIMHEHHI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpHaOB), 0Opa3lamu
a30THBIX U PochHOpHBIX yIOOpPEHUH, MoJiydeHue, cCoOupanue, paclo3HaBaHUe U
W3YUYE€HHUE CBONCTB aMMHUaKa, IMPOBEJECHHE KAYECTBEHHBIX peaKkIuid Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YUYEHUE MOJENEeH KPUCTALIUYECKUX
pemi€ToK anMasa, rpaduta, GQyiepeHa, O3HAKOMIJIEHHE C IIPOLIECCOM
azcopOIMM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM
IIPOTHBOra3a, MOJy4YeHHE, COOMpaHUe, Pacrno3HABAHME W H3YYEHUE CBOICTB
VIJIEKUCIIOTO Ta3a, MPOBEJACHUWE KAYECTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYEHUE IIPU3HAKOB HX IMPOTEKAHUS, O3HAKOMIIEHHE C



NPOAYKIUEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEUICHUE 3KCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTUHEHUSD.

MeTausibl 1 X COeIMHEHUS

OO0mast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU MX IMOJOXEHUS B [lepronueckon cucteMme XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Metanueckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKHUN Psif
HaIpsDKEHU MeTauioB. PU3MYECKHE W XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomxyyeHus: MeTawioB. [loHATHE O KOPPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alMTBl UX OT Koppo3uu. CruiaBel (CTanb, YYTYH,
JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[llenounsle  meTaiuipl: IOJNOXKEeHHWE B llepuomnueckor — cucreme
xuMudeckux aeMeHToB /. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAXO0XKICHUE
B mpupoje. Pu3MUecKue W XUMUYECKHE CBOMCTBa (Ha TMpuUMepe HATpus M
Kanusi). OKCuabl M THUAPOKCUIBI HATpUSl U Kanusa. [IpuMeHeHHe MIeT0YHbIX
METAJJIOB U UX COCIUHECHUM.

[[lenoyHO3€MENBHBIE METAJUIBI MAarHui W KAJIbLUUW: IIOJIOKEHHUE B
[lepuonnueckont cucreme xumudeckux osneMmeHToB JI. WM. Menngeneesa,
CTPOEHHUE HMX ATOMOB, HAaXOXJECHHE B mnpuponae. duszndeckne u XUMHUYECKHE
CBOMCTBA MarHus U Kaibliusa. BaxuHeliume coeauHeHUs] Kaiablus (OKCHI,
TUAPOKCU/I, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nosioxkeHue B Ilepuonnueckoil cucteMe XUMHYECKHUX
snemeHToB J[. . MenneneeBa, cTpoeHHE aToOMa, HAaxXOXJICHUE B IIPHUPOJIE.
duznyeckue MW XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJa Y TUAPOKCHIA ATFOMUHUSL.

Keneso: nmonmoxenue B [leppognyeckoi CUCTEME XUMHUYECKUX AJIEMEHTOB
J. 1. MenaeneeBa, CTpOCHHE aToOMa, HAXOXKJICHUE B npupoje. OPusnyeckue u
XUMUYECKUe cBoMcTBa xkene3a. OKcuibl, rTuapoKkcuabl 1 comu skenesa (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTyUEHHUE.

Xumuyeckuii IKCnRepuMeHm:

O3HAaKOMJIEHHE C O00Opa3llaMu METa/VIOB U CIUIABOB, UX (DU3UUECKUMU
CBOWCTBaAaMHU, HW3YyUYECHHE pE3yJbTaTOB KOPPO3UU METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHUAIOB), OCOOCHHOCTEH B3aMMOJECHCTBUSI OKCHIA
KallbllU U HATpHUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
HCCJIEIOBAHKUE CBOMCTB JKECTKOM BOJIBI, IIPOLIECCA TOPEHUS XKENE3A B KUCIOPOAE
(BO3BMOXKHO HCIOJB30BAaHWE BHUACOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KAa4ECTBEHHBIX PEAaKIWI HA NOHBI: MAarHusl, KaJIbLUs, ATFOMUHUSA, [IMHKA, Kee3a
(II) m xeneza (III), memu (II), nHaOmrogeHWE W OMUCAHUE MPOIECCOB



OKpalllUBaHUs IUJIAMEHUM HWOHAMHU HaTpHsl, Kajaus W KaublHs (BO3MOXKHO
WCIIOJIb30BaHNE BHUICOMATEPHUANIOB), HCCIEIOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHUHUS U TUAPOKCUIA LIMHKA, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme MeTalibl U UX COETUHECHUSD).

XuMus 4 OKpy:Kaoas cpeaa

BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
UCII0JIb30BAaHUE BEILIECTB U XUMHUECKUX peakiuil B ObITy. [lepBast momols npu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUYECKOe 3arpsi3HEHNE OKpY Karoulei cpesl (penenbHast 10mycTuMas
KOHIIeHTpalusi BemiectB, jganee — I[IJIK). Ponp xumum B penieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepuUMeHm:

U3y4eHre o0pa3oB MaTepHaIoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE
MaTrepuabl).

Mexcnpeomemmnuwie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAay4HbIX
NOHATUH, TaK W TOHATHW, SBISIIOIIMXCS CUCTEMHBIMU JUII OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaJlu3, CHUHTE3, Kiaccu(puKaluus, MNEePUOJUYHOCTb, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHUE, MOJENb, SBICHUE, NMapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ,
M30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
MOJIyPOBOJIHUKH, JTUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHo€  COCTOSIHME  BeIlecTBa, a3, pacTBOp, PACTBOPUMOCTS,
KpUCTAJUIMYECKasl peleETKa, CIUIaBbl, (U3WYECKHE BEJIUYUHBI, €IUHULIBI
U3MEpPEHHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIC
yA0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIEC BELIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIHI,
MIOJIE3HBIE HCKOITaeMbIE, TOIUIHUBO, BOJHBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ydbTaTbl OCBOCHHSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMs JOCTHTAIOTCA B XO0J€ OOY4YeHHMS XMMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUMCKMMHU COIMOKYJIbTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEJCHUS U CIIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIMN 00YyYarOITUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYarolIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAlUA |
pacIIMpeHne ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IIECHHOCTHOTO  OTHOIIEHHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY W HAy4YHOMY HACJIEWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayK{ B KM3HH COBPEMEHHOI'O OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOMH
uHbopMaIeil 0 TMepefoBbIX JOCTIKCHHSIX M OTKPBITHSIX MHUPOBOM W
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUSIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOLIEHU B  KOJUIEKTUBE, KOMMYHHKAaTHBHONH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JESITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€ATEIbHOCTH
P BBITOJHEHUN YUE€OHBIX, TO3HABATEIBHBIX 33J1a4, BHIMOJHEHUH XUMUYECKUX
OKCIIEPUMEHTOB,  CO3JJaHUM  YYEOHBIX  TIPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHMMAHWIO W  B3aUMOIIOMOINM B  TpoIlecce OTOM  ydeOHOi
NeATEeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEUIECTBE U XMMHUECKON pEaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISAIOIINE
OCHOBY JIJIsl HOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJbI, B3aUMOCBSI3IX YEIOBEKa C
MIPUPOJHOM CPENIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;



MO3HABATEIbHBIE MOTHUBBI, HAMIPABJICHHBIE HA MOJYyUYEHUE HOBBIX 3HAHUU
M0 XHUMHUHU, HEOOXoauMble IJs1 OOBSCHEHUS HAOIIOaEMBIX MPOLIECCOB U
SBJICHUM, MO3HABATEIbHON, MH()OPMALIMOHHOW M YUTATENBCKOM KYJBTYpbI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM pabOThl € YYEOHBIMU TEKCTAMH,
CIPaBOYHOW  JUTEPATypOl, JOCTYMHBIMM TEXHUYECKHMH  CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O U IO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CcaM000pa30oBaHUIO, NPOEKTHOM U  HCCIEI0BATENIbCKON
JESITeIbBHOCTH, K OCO3HAaHHOMY BBIOOpY HANpaBICHHOCTH U YPOBHS 00y4YEHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH HW3HU, OTBETCTBEHHOIO OTHONIEHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKHM Ha 3JJ0POBBIA 00pa3 >KU3HM, OCO3HAHHME MOCIEACTBUNA U
HENPUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHUS AaJIKOTOJsl, HAPKOTHUKOB,
KypeHusi), HEOOXOJMMOCTH COOJIOJEHUs TMpaBuUil  OE30MacHOCTH  MpHU
oOpaleHuu ¢ XUMUIECKIMH BEIIECTBAMU B OBITY U peaTbHOU KHU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAaKTHUYECKOMY M3YUYEHHUIO Mpodeccuil U TpyAa pa3IudyHOro
poJia, yBaKeHHE K TPYAY U pe3yibTaTaM TPYIOBOU AEATEILHOCTH, B TOM YHUCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW 10 XWMHUHU, OCO3HAHHBIA BHIOOP
UHAMBUYAIIbHON  TPAaeKTOpUM MPOJOJDKEHHs 00pa3oBaHMs C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCHemHod NpodecCUOHATBLHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IKOJIOTHYECKOr0 BOCTIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBaHMS, TOHUMaHUE [IEHHOCTH 37I0POBOTO
u Oe3omacHoro odpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3NIECKOMY U TICUXHUYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTU COOJIOACHMUS
npaBuil 0€30MacHOTO TOBENEHUs NMpU paboTe ¢ BeIIeCTBAMM, a TaKXe B
CUTYaLUsX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CTIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOTyJaeMble TTPH U3YUYCHUH XUMUH, JIJIS
pelleHnsl 3aJad, CBA3aHHBIX C OKPYXKAIOUIEHl MNpUPOAHON Cpenou, i
MOBBILICHUS] YPOBHS SKOJOTMYECKOM KyJIbTYpbl, OCO3HAHHUSA TJI00ATBHOTO
XapakTepa 5SKOJOTHYECKHX MpoOJeM M MyTel HX peleHHs MOCPEICTBOM
METOJIOB XMMUH, 3KOJOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCS UM
B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMATIbHON ITPAKTHUKE.



METAIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX pPE3YyJbTATOB BBIICISIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33pPEHUsI OOIICHAYYHBbIC TOHATUS (3aKOH, Teopus,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIEeCcC, AKCIEPUMEHT M Jpyroe.),
KOTOPBIE HCIOJNB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax U
MO3BOJISIIOT  HAa OCHOBE 3HAaHWUH W3 JTHX MPEAMETOB  (HopMHUPOBATH
MPEICTABICHUE O IIEJIOCTHOM HAayyHOW KapTUHE MHUpA, U YHHUBEPCAJbHbBIC
y4eOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJATHUBHBIC),
KOTOpBIE 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM e TEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA

ba3oBble JJornyecKkue 1eMCTBUA:

YMEHHUSI MCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHHUH
3HaHUU: PACKPBIBATh CMBICT XUMUUYECKUX MOHATUM (BBIACISTh UX XapaKTEPHBIC
MPU3HAKK, YCTAaHABIMBATh B3aUMOCBS3h C IPYTUMHU MOHITUAMM), UCIIOIb30BaTh
MOHATHUS 1J1s1 OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBIICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUH I8 KIacCU(PUKAIMM XUMHYECKHX BEIICCTB M XHUMHYCCKHX
peakIuii, yCTaHaBIWBATh NMPUUYMHHO-CIICJCTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU
W3YUYCHHS, CTPOUTDH JIOTUUYECKHE PACCYXICHUsSI (MHIYKTUBHBIC, JI€TYKTUBHBIE,
10 aHAJIOTUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUEHUS;

YyMEHHUE TPUMEHATh B TMPOIIECCe IO3HAHUS TOHATHUS (TIPEIMETHBIE M
METanpeIMETHBIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJICIH, HCIOIb3yEeMbIC B
XUMHH, TIPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJCIBHBIC
MPEJCTABICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMU4yeckas opmyia
U YpaBHEHUE XUMHUYECKOW PEAKIIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIHHBIX
3a/a4, C Y4YETOM OTUX  MOJEIBHBIX TMPEJACTABICHUN  BBIABIATH WU
XapaKTEepU30BaTh CYIMICCTBEHHBbIC TMPU3HAKKM HM3Y4aeMbIX OOBEKTOB  —
XUMUYECKUX  BEIIECTB M  XHMHYECKHUX  peakIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJICTBEHHbIE CBSI3M U TNPOTUBOPEUMS B
M3Yy4aeMbIX TIpoIleccax U SIBJICHUSIX.

ba3oBble nuccienoBare/ibCKue AeiiCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKKE B KA4eCTBE OCHOBBI 1Ji1 (DOPMUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

MpUOOPETEHUE OMBITA IO TUIAHUPOBAHUIO, OPTAHU3AIMH W MPOBEICHUIO
VYCHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIIoJaTh 3a XOJOM TIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBAThH €T0 pe3yibTar, GopMyIHpoBaTh 0000IIEHUS



Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIBbITA, UCCIEIOBAHUS, COCTABIISTH
OTY€T 0 MpoAeTaHHON padoTe.

PabGora ¢ unpopmaumeii:

yYMEHHME BBIOMpATh, aHAJIU3UPOBATh U HHTEPHPETUPOBATH MH(POPMALUIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOIyYaeMyl0 €3 pa3HbIX
HMCTOYHHMKOB (HAYYHO-TIONYJIIpHAs JMUTEpaTypa XUMHUYECKOIO COJEpIKaHus,
CIpaBOYHbIE TMOcOOus, pecypchl VHTepHeTa), KpPUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE MPUMEHATh Pa3IM4HbIE METO/IbI U 3alpOChl MPU MOUCKE U 0TOOpE
nH(GOPMAallMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX IJIS BBITTOJTHEHUS
y4eOHBIX M MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIbITA
B 00JIaCTH HCIIOJIb30BAHUS HWH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJBTYpOM AaKTHUBHOTO HCIIOJIb30BAHMSI PA3IUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpEeACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH PELIAEMBbIE 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHME WCIIOJIb30BaTh M aHaJIM3UpOBaTh B Mpolecce YydyeOHOU u
UCCJIEI0BATEIBCKON JeSITEIIbHOCTH uH(pOpMaIUIO 0 BIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpYXarouen MPUPOTHON CPEIbI.

KoMMmyHukaTuBHBIE yHHBepcajibHble yYeOHbIe 1eiiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe auayiiora W (WiIM) TUCKYCCHH) II0
CYLIECTBY 00OCyXaaeMoil Tembl, (OpPMYIUpPOBaThL CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOM 3a1auH;

YMEHUS MPEJCTaBIATh IOJYYEHHBIE Ppe3yJIbTaThl IO3HABATEILHON
JESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaxX; JAejaTh MPE3ECHTAINI0
pe3yJbTaTOB  BBHIMOJIHEHUS XWMHUYECKOTO OJKCIEpUMeHTa (J1abopaTOpHOTO
OMbITa, JJA0OPATOPHOU PabOTHI MO MCCIIEI0OBAHUIO CBOMCTB BEIIECTB, YUYEOHOIO
IPOEKTA);

yMEHUsI y4yeOHOTO COTPY/IHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABAaTEJIbHOM M MCCIEAOBATEIbCKOM  NIEATENbHOCTH TPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIACOBAHUS
no3uuuid  (oOCyXleHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYPMbD»,
KOOpAWHALIUA COBMECTHBIX JEWCTBUM, OIpEAENCHUE KPUTEPUEB IO OLICHKE
KauyecTBa BBIMOJHEHHOM paboThI U ApyTHE).

PeryasiTUBHbIe YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHUE CAMOCTOSTEIBHO ONPENENATh UEIN AEATEIbHOCTH, MIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTU KOPPEKTUPOBATh CBOKO



JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3¢ (HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
Y TIO3HABATEJIBHBIX 3a7a4, CAMOCTOSITEJIbHO COCTAaBIIATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEMCTBUM IIPU BBINOJHEHUM 33aHUKA C YYETOM
MOJIy4eHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOM LA, YMEHHE
WCIIOJB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIPEUIaraéMble B YCJIOBUU
3aJIaHUMN.
IHPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpenMeTHBIX pe3yibTaTOB IO OCBOEHUIO 005S3aTEIbHOrO
collepKaHMsl, YCTAaHOBJIEHHOTO JaHHOHN (enepasibHONM padoyell Mmporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOMIMMUCS HAyYHbIEC 3HAHUS, YMEHHUS U CIIOCOOBI
NEUCTBUN, BHUABI JEATEIBHOCTUH II0 IOJYYEHUIO HOBOIO 3HAaHMSA, €ro
UHTEPIIPETALNY, IPEOOPa30BaHNI0 U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U
HOBBIX CUTyalUsIX.

K koniy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX IIOHATUI: aTOM, MOJIEKYJIa,
XUMHYECKUHN DIIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAs ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJII XUMHUYECKOIO JJIEMEHTa B COCAUHEHWH,
MOJISIpHBIH ~ 00BEM,  OKCHJA,  KHCIOTa,  OCHOBaHHME,  COJIb,
AIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUs, XUMHAYECKasl peakius,
KJIaccu(pUKalys peaklmii: peakiui COEIUHEHUS, PEaKLIUU Pa3I0KEeHHUS,
peaklM 3aMEelIeHUus, peakuuu OOMEHa, 3K30- M SHI0TEPMHYECKHE
peaKkimu, TEIUIOBOM 3P GEKT peakiuu, PO aToMa, JIEKTPOHHBIN CIIOM
aToMa, aTOMHas oOpOuTaidb, paguyc aroMa, XHMHYECKas CBS3b,
NOJISIPHAs W HEMOJspHAs KOBAJICHTHAs CBS3b, MOHHAsA CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas MAOJs BellecTBa (TPOLEHTHAs
KOHIIEHTpAI[Hs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHWYECKUX IIOHATHU U
IIPUMEHSTD 3TU NOHATHA PU OIMCAHUM BELIECTB U UX NPEBPALLECHUM;

e HCMOJb30BATh XUMHUYECKYID CHUMBOJIMKY JUIsl COCTaBleHUs (GOpMy
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e ONpENENATh BAJICHTHOCTb AaTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIUHEHUSX, CTENEHb OKUCJICHHA DBJIEMEHTOB B  OMHApHBIX
COCAMHEHNAX, NPHUHAIIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy



COCIMHECHUIA TO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHAs U
HMOHHAsl) B HEOPTaHUYECKUX COCITUHECHUSIX;

packpbiBath cmbich Ilepunoamueckoro 3akoHa JI. M. MeHnneneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHAa ABOTrajpo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢gopmy Ilepuonnueckoi
CUCTEMBbl XHMHUYECKHX 3JIEMEHTOB: pa3iIU4aTh IOHATUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», manbie
1 OOJBIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckas cucrema xumuueckux siaemeHtoB JI. U.
MeHzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIO
AJIEKTPOHOB U pachpeeieHUue UxX Mo JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIMPOBATh  XMMHYECKHE  DJIEMEHThI,  HEOpraHUYECKHue
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCTY U COCTaBY YYaCTBYIOIIUX B
PEaKIMK BEIIECTB, 10 TETIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOIME XUMUUECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KauE€CTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MpEBpaIlEHUI B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIPHYIO MOJICKYJIIPHYI0 W MOJIAPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JOJIO XHUMHUYECKOTO JJIEMEHTa 10 ¢opmyIie
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
PACYETHI 10 YPABHEHUIO XUMUAYECKON PEAKIINU;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlHIo,
KJ1acCU(PUKaIMIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHHS] CBOMCTB BEIIECTB U XMUMHUYECKHX PEaKIHMil, €CTeCTBEHHO-
Hay4YHble  METOABbl  MO3HAHUS  —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

CleloBaTh MpaBWIaM  TOJIb30BAHUS XUMHUYECKOM TOCYyIOW U
nabopaTopHBIM 000pYIOBaHHWEM, a TaKKe TMpaBWIaM OOpaIIeHHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO



K

razoo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOpPOJAA), HMPUTOTOBICHUIO
pacTBOPOB €  OINPEACIEHHOM MACCOBOM JIOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U  KHUCIOT C IOMOIIBIO
WHANKATOPOB (Jakmyc, (eHondTaaer, METUIOPAHK U IPYTHE).

KOHI[y oOydeHus B 9 KJlacce TpEIMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
AJIEMEHT, aTOM, MOJICKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTRBO,
CJI0KHOE BEIIIECTBO, BAJICHTHOCTbh, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIICHb
OKHCJICHUS, XHMHUYECKas pEeaKlIus, XUMHYECKAs CBS3b, TEIJIOBOM
3 deKkT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, SJICKTPOJIHUTHI,
HEJJIEKTPOJIUTHI, SJICKTPOJIUTHYECKAS TUCCOLMALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3atop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIE PEaKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajutoTponus, aM(OTepHOCTh, XUMHUUYECKas CBI3b (KOBaJCHTHAs,
WOHHAs, MeTaJUIM4YecKas), KpUCTAIMYecKass pemeérka, KOppO3Hs
METaJIOB, CIUIABBI, CKOPOCTh XHWMHWYECKOM pEaKkUuuH, MPEeAeIbHO
nonyctumas konuentpauus 1K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHSATHU |
MIPUMEHSATh 3TH IMOHATUS MPU ONMUCAHUU BENIECTB U UX MPEBPAILCHU;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJHUKY JUIS COCTaBieHUA (hopMya
BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUIA;

ONpPENEATh BAJCHTHOCTh M CTENEHb OKHUCJICHUA XHMHUYECKUX
3JIEMEHTOB B COEAUWHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAMIICKHOCTH
BEIIIECTB K OMPEACIEHHOMY KJIacCy COCIWHEHUW 1o ¢dopmysam, BHI
XUMUYECKON CBs3U (KOBaJIGHTHAsl, HWOHHAasA, MeETaUIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps/ UOHA M0 XUMUYECKOU (popmyiie,
XapakTep Cpelbl B BOAHBIX PacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THUI KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbIca Ilepuonmdeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAHUE: OIMCHIBATH W XapaKTEPU30BATH
TabauyHyro Gopmy Ileproanueckoit CHCTEMbl XUMUYECKHUX JIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME MEPUOMBI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE HWMEIOTCS B TMEPUOIWYECKOW Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMM CTPOCHUS AaTOMOB XUMHUYECKHX



AJIIEMEHTOB (COCTaB M 3apsia sjapa, oOIlee YHUCIO DSJIEKTPOHOB U
pacrpenesieHue UX M0 JJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPHUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KJIacCUPUIIUPOBATh  XUMHYECKHE  DJIEMEHThI,  HEOPraHMYECKHE
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCITY ¥ COCTaBY YYaCTBYIOIIUX B
peaKlMK BEUIECTB, MO TEIIoBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTETECHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa NPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKIAsi OINKUCAHUE
npuMepaMyi MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIUi;

COCTABJISITh yYPABHEHUS SJEKTPOJUTUYECKOM JHUCCOLUMALMU KHUCIOT,
HIEJI0YE€W W COJIEW, IOJHBIE W COKpAUIEHHBIE YPAaBHEHUS pPEaKLMI
MOHHOTO  OOMEHa, ypaBHEHHMsS  pEaKUuid,  MOJITBEPKAAIOUIUX
CYIIECTBOBAHUE T'€HETHUUYECKON CBSA3U MEXKAY BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYLIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa 3TUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIOBUSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJSIDHYI0O W MOJISIPHYIO Macchl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa M0 (opmyre
COECIMHEHHsI, MAacCOBYIO JIOJIFO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
Pacy€Thl IO YPABHEHUIO XUMHUYECKON PEAKIINH;

coOofaTh IpaBuUjia  TOJIB30BAHUST  XMMHUYECKOM  MOCYJ0oM W
7a00paToOpHbIM O0OpYJIOBAaHMEM, a TakKe IpaBUjia oOOpalleHus C
BCILIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMH IO BBIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

OPOBOJUTh  PEAKIMHU, TMOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB
pPa3IMYHBIX BEILIECTB: pPACMO3HABATh OMNBITHBIM MyTEM  XJIOPHU/-,
Opomun-, wuoauA-, KapOoHar-, dQocdar-, cuimkar-, cynbgar-,
TUAPOKCU-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3YUYEHHBIX METAJUJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEILECTB;



e TMPUMCHATH OCHOBHBIC OIEPAIlMH MBICTUTEIHPHOU JEATEIPHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IleHHe, CUCTEMAaTU3alIUIO,
BBISIBJICHUE TIPHYMHHO-CJICICTBEHHBIX CBSI3CH — JIUISI M3YYCHUS CBOHCTB
BCIISCTB M XUMHUYCCKHUX PEaKIHMH, €CTCCTBEHHO-HAYYHBIC METOIbI
MO3HAaHUS — HaOIIO/ICHNEe, U3MEPEHUE, MOJICITUPOBAHNE, IKCIICPUMEHT
(peaybHBIM u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMeHoBaHue KoanuecTBo 4acoB
Ne duekTpoHHbIE (LM (POBbHIE)
pa3/ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero oOpa3oBaTejibHbIe pecypchl
NporpamMmsbl padoTbl padoThI
Pa3zgea 1. [lepBoHavaibHbIe XMMUYECKUE MTOHATHS
XUMHS — BayKHas
0
1.1 R eCTeCTVBOSHaHm 5 0 1 https://m.edso0.ru/A3R9T4T6X
Y TIPaKTUYECKON
NEATEILHOCTH YeI0BEKA
B
1.2 CHICCTBA 1 XHMITHECIC 15 1 4 https://m.edsoo.ru/JOM9V8V8D
peaKIuu
Hroro mo pazneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BelllECTB
Boznyx. Kucnopog.
2.1 Y poA 6 https://m.edsoo.ru/Q5A8K5W8Y
[Moustre 06 okcumax
B LTI
22 OAOPOA. HIOHATHE O 8 0 1 https://m.eds00.ru/CAH8KET8E
KHCJIOTaX U COJISIX
Boma. PacTBOopEL.
23 Ald. FacTBopl 5 1 1 https://m.eds00.ru/F1X701B0Q
ITousTiEe 00 OCHOBAHUAX
OCHOBHEBIE KJIACCEI
2.4 HEOPraHMYECKUX 11 1 4 https://m.edsoo.ru/L3F4R7GOT
COEeTMHEHNN
Htoro o pazneny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Xumuuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE PC€aAKIHHU

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

3.1 XUMHUYECKHUX DIIEMEHTOB 7 0 2 https://m.edso00.ru/C911K8POM
J. 1. Menaeneena.
Ctpoenue aToma
XUMHYECKas CBA3b.
3.2 OxueuTenso- 8 2 3 https://m.edsoo.ru/W8COT2E7K
BOCCTAaHOBHUTEIILHEIE
peaKIuu
Hroro no pazgeny 15
PesepBHOE Bpems 3 https://m.edso0.ru/A3F7K3G1G
BIIIEE KOJIMYECTB
OB 0 CTBO 68 5 16

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KJTACC

HaumeHoBaHue KonuyectBo yacos
Ne DJIeKTpPOHHbIe (LM (ppOBbIE)
pa3iejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MpOrpamMmbl padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKuu
IToBTOpEHME M
TiryOJIeHre 3HAHUI
11 YHILYDICHHE SHAMH ) 2 https://m.edso0.ru/GOM5W9J3T
OCHOBHBIX Pa3/IeJIoB
Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 1 https://m.eds00.ru/R3Z29Q6G4G
XUMHYECKUX PEaKIUi
DIEeKTPOTUTHIECKAS
ccouuanusi.
1.3 pccotati 8 1 https://m.edsoo.ru/D5R5V404A
XHUMHUYECKUE PEAKIINN B
pacTBopax
Hroro no paszneny 17
Pa3nes 2. HemeTannbl M UX COeIMHEHHUS
OO01mast xapakTepUCTHKA
2.1 XUMUYECKHUX 3JIEMEHTOB 4 1 https://m.edsoo.ru/FOW1N9F5V
VIIA-rpynnsl. I'agorenst
OO61mas xapakTepuCcTHKa
2.2 XUMUYECKHUX JIEMEHTOB 6 1 https://m.eds00.ru/S7L7M9IL7S

VIA-rpynnsl. Cepa u e€



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S

COCOAMHCHUA

OO61mas xapakTepucTHKa

03 | XHMHACCKHIX SICMCHTOB 7 0 1 https:/m.edso0.ru/A6Y9S6HAU
VA-rpynmnsl. A3o0T,

docdop 1 ux coeTMHCHHS

OO01as xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB
2.4 IVA-rpynnel. Yraepon u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHHI U UX

COCOAMHCHU A

Htoro mo pazneny 25

Pa3gen 3. MeTaJJIBI M BX COeTUHEHU S

3q | ©OOuwecsoiictsa 4 https://m.eds00.ru/C1CEHET2M
METAJIJIOB

F—
3.2 KHCHIITHE METAJLTB | 16 1 2 https://m.eds00.ru/18G6J7RIU
WX COECMHEHUS

Hroro mo pazneny 20

Pasznen 4. Xumus u oxkpy:xamomas cpeaa

41 | Bemwectsa i MaTepuaTL b 3 0 0 https://m.eds00.ru/Z3S8T1Q8K
JKHU3HU YCIIOBCKA
Hroro mo pazueny 3
PesepBHOE BpeMms 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO 68 4 11
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne KosunvecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Tema ypoka KonTtpoJbHbie IIpakTHyeckune
n/ Bcero U3yUYEeHUs oOpa3oBaTejibHbIE
padoThbI padoThbI
n pecypchbl
[Ipenmer xumuu. Ponp xumuu B
T https://m. TulJ4C2V
1 JKU3HM 4eoBeka. Tena u 1 0 0 02.09.2026 ttps://m.edsoo.ru/J4C
BemiectBa.[loHsTHEe 0 MeTogax 8M9V
MO3HAHUS B XUMUU
Tena u BemecrBa. PuU3nYECKUe
i LA https://m. Tu/P1
5 CBOICTBA BEILIECTB. ATrperaTHoe 1 0 0 04.09.2026 ttps://m.edsoo.ru/P108
coctosinue BeulecTs. [lonsTHE O A5C6T
MeToAax MO3HAHUS B XUMHHU.
[IpaxTnueckas padora Ne 1
«Ilpasitza pabors & https://m.eds00.ru/0O5G3
3 nabopaTtopuu ¥ IPUEMBI 1 0 1 08.09.2026 £ OgéY ' '
oOpariieHus ¢ 1abopaTOPHBIM
000py0BaHHEM)
4 YucTele BelecTBa U CMECH. ) 1 0 1 11.09.2026 https://m.edsoo.ru/X1A2
Crioco0wI pazfeneHus: cMmecei E3M8R
[IpakTuueckas padora Ne 2
P 7 https://m. TU/R6W
5 «Paznenenue cmeceit (Ha ) 1 0 1 15.09.2026 ttps://m.edsoo.ru/R6W6
IIpUMepe OYNUCTKU ITIOBAPEHHOU Z8F9X
COIIN)»



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/R6W6Z8F9X

ATOMBI U MOJICKYJIBI.
XHUMHYECKHE DJIICMEHTEI.
CUMBOJIBI XUMHYCCKHX
31eMEeHTOB. [IpocThie U ClIOXKHbBIE
BeniecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

18.09.2026

https://m.edsoo.ru/J7R10
8H1L

Xumuueckas cBsa3b.KoBajeHTHas
HEMOJIAPHAS U KOBAJICHTHAs
MOJISIPHAsL CBA3b

22.09.2026

DNeKTpOOTPULIATETLHOCTh
JJIEMEHTOB

25.09.2026

Honnas cBa3s. MeTtamuinueckas
CBS3b.

29.09.2026

10

Xumuueckas popmyia.
BanenTHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTABA BEIIECTB.

02.10.2026

https://m.edsoo.ru/W3U6
Q6D7TW

11

OTHOCHUTENLHAsA aTOMHAast
Macca.OTHOCHUTENbLHAs
MoOJIeKyJIsipHast Macca.MaccoBast
JIOJISI XUMHUYECKOTO DJIEMEHTA B
COCIMHEHMU.

06.10.2026

https://m.edsoo.ru/H2W7
WS8P3A

12

KomnnuectBo Bemectsa. Moib.
MonsipHast macca. Bzaumocss3b
KOJIMYECTBA, MAaCCHI U YHClIa

09.10.2026

https://m.edsoo.ru/E0OD1
L5N1N



https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/E0D1L5N1N

CTPYKTYPHBIX €IMHUI[ BELIECTBA.

KommnuectBo BemecrBa. Moub.
Monsipaast macca. B3anumocBs3b

https://m.edsoo.ru/E0OD1

13 13.10.2026
KOJMYECTBA, MAaCChI M YHCJIIa L5NIN
CTPYKTYPHBIX €IUHUI] BELIECTRA.
14 Pacuersr o hopmynam ) 16.10.2026 https://m.edso00.ru/13Y2G
XUMHUYECKUX COCIUHEHUN. 1R4C
Puznyueckue 1 XUuMHYECKHE
15 sIBJICHUSI. XUMHUUYECKasl peaKIusi 90.10.2026 https://m.edso0.ru/FON3S
Y ee MpPU3HaKu. 3aKOH 0A9I
COXpaHEHHUs MaCcChl BEIIECTB.
16 3aKOH COXpaHEHUsI MacChl 93.10.2026 B
BEIIIECTB
Pemenue 3agau no pacuéram Ha
https://m.edso0.ru/J6A9
17 OCHOBaHMHU XUMHUYECKHUX 27.10.2026
§ W4P1]
peakiuii.
18 XHUMHUYECKUE YPABHEHHUS. 30.10.2026 https://m.eds00.ru/C2J5K
PaccranoBka k03¢ (UIIEHTOB. 415X
Brruucnenust koamdecTBa, MacChl httos://m.ed AVOSS
19 BELIECTBA I10 YpaBHEHUSIM 02.11.2026 Y;;ézm'e S00.I
XUMHUYECKUX PEAKIUN
Knaccudukanms: xumuaeckux
20 peaknuii (CoeuHEHN, 06.11.2026 https://m.edsoo.ru/KOP1L

Pa3oKEHNUS, 3aMEIICHHUS,
oOMeHa)

4RIW



https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/K0P1L4R1W

OKHUCIIUTETBHO-

https://m.edso0.ru/C2T2E

21 BOCCTAHOBUTEJIbHBIE PEAKITUH. 10.11.2026 EWEV
OxkuciuTenu u BOCCTAHOBUTENH o
Konmpoxbiias padora Nel no https://m.edsoo.ru/D6E9
22 TeMe «BelecTBa 1 XUMUYECKUE 13.11.2026 AEOH
peaxuum»
Bosxyx — cmecs razos. Cocra httos://m.edsoo.rWMEA7
23 Bo3ayxa. Kucimopog — anement 17.11.2026 YOW? S ' '
u pocToe BeniectBo. O30H -
dusnueckue U XUMUYECKHe
24 CBOMCTBA KHCII0pOa (peakuuu 90.11.2026 https://m.eds00.ru/00Q4
okucienus, ropenue). [lonstue H1UST
00 okcuaax
Crioco0bl MosTy4eHus KUCaopoia
o5 B 1TabOpaToOpuu U 94 112026 https://m.edsoo.ru/F8Q2
MpOMBIIIEHHOCTH. [IprMeHenue D2X3H
KHCIIOpo/ia
TennoBoii 3¢ ekt XxumMuueckomn
peaxkuuu, MoHsATUE O
26 TEPMOXUMHUYECKOM ypaBHEHHH, 27.11.2026 2;%58/\/;\7 SO0 W Z8HE
9K30- ¥ DOHAOTCPMHUYCCKUX -
peaKImsx
Tomiso (HeQ s, yrox: i https://m.edso0.ru/Y2Y4
27 MeTaH). 3arpsi3HeHne BO3/1yXa, 01.12.2026 M 4H.1B ' '
CIOCOOBI €ro NMpeA0TBpaIleHus 7
28 [TpakTrueckas padota Ne 3 o 04.12.2026 https://m.eds00.ru/J2X0T



https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D

teme «Ilomydenue u cobupanue
KHUCJIOPO/a, U3yYSHHE €T
CBOMCTB»

0A0D

Bonxopon — anemeHT u nmpocroe

https://m.edsoo.ru/I8D2B

29 BerecTBo. Haxoxnenue B 08.12.2026 5D7A
IIpUpoJIE
duznyeckue 1 XUMHUYECKHE httos://m.ed JO0A7
. ps://m.edsoo.ru
30 CBOWCTBA BOAOPOA. 11.12.2026 R7WE0
[Ipumenenue Bogopoaa
31 [ToHsATHE O KUCIOTAaX M COMSIX 15.12.2026 2223://m.edsoo.ru/N7llU
39 Crnioco0sl mosty4eHus BOAOpoaa 18.12.2026 https://m.edsoo.ru/F4W6
B J1JaOOpaToOpUu U50Q5Q
ITpakTryeckas padora Ne 4 o
33 teme «llonydyenue u cobupanue 99 12,2026 https://m.edsoo.ru/A8D2
BOJOPOJa, U3YUYECHUE €r0 B602Z
CBOMCTB»
MossipHblii 00BEM ra3oB. 3aKOH https://m.edsoo.ru/W4Y1
34 25.12.2026
ABoranpo W4wsC
Brruncaenus o0néma,
35 KOJIMYECTBA BEILECTBA ra3a 10 99.12.2026 https://m.edsoo.ru/LOW2
€ro U3BECTHOMY KOJIUYECTBY K9Q8I
BEIIECTBA WU 00BEMY
Boruncnenus 005EMOB razoB 1o hitos://m.ed IM7G2
36 YpaBHEHHIO PEAKIH Ha OCHOBE 12.01.2027 .. 8CS00.1

3aKOHA 00BEMHBIX OTHOIIEHUI

D2E3H



https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/M7G2D2E3H

ra3oB

dusznyeckne ¥ XUMHUUECKHE

https://m.edsoo.ru/F3S5H

37 15.01.2027
CBOWCTBA BOJIbI 7H9U
38 CoctaB ocHoBanuii. [Tonstue 06 19.01.2027 https://m.edsoo.ru/19M1C
HHIUKATOpax 5U8J
Bopa kak pactBoputens.
39 HacepiienHble 1 HEHACHIIICHHBIE 99 01.2027 https://m.edso0.ru/S7Z0N
pacTtBopbl. MaccoBas qonst 3W2D
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o
reme «llpurotonietiue https://m.edsoo.ru/LOV7
40 PacTBOPOB C ONPECIIEHHOM 26.01.2027 U 6rl)6.H ' '
MAacCOBOM J0JIei paCTBOPEHHOTO
BEILIECTBA
KonrtponsHast pabora Ne2 o httos://m.edsoo.ru/Y'3C8
41 teme «Kucnopoa. Bogopon. 29.01.2027 BS. M. -
CcoCc8z
Bona»
42 OKCcHUIIBI: COCTaB, 02.02.2027 https://m.edsoo.ru/D1A6
KJaccu(uKanus, HOMEHKIATypa N2BI9L
[Tonyuenue u xXumMu4ecKue https://m.ed /E3US
43 CBOMCTBA KMCJIIOTHBIX, OCHOBHBIX 05.02.2027 H l[\)/S\IIS\T -0500.1U
1 aM(pOTEPHBIX OKCHJIOB
44 OcHOBaHHS: COCTaB, 09.02.2027 https://m.edso0.ru/C9Z0E
KJaccuuKalys, HOMEHKIIaTypa 9N8V
45 [Tonyuenue n xumMmu4eckue 12.02.2027 https://m.edsoo.ru/W5V2

CBOMCTBA OCHOBAHUI

Q8K1E



https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/W5V2Q8K1E

Kucnotsl: cocras ,

https://m.edsoo.ru/F4P2A

46 24.02.2027
Kiaccu(uKanus, HOMEHKIATypa o0c3v
47 HonqueHHe 1 XUMHYCCKHUE 96.02.2027 https://m.edsoo.ru/B5C1
CBOICTBA KHUCJIOT L3L6M
Comu (cpeaHue): HOMEHKIIATypa,
(cpenie) P https://m.edso0.ru/J4B9Q
48 CHOCOOBI MOTYYECHHUS, 02.03.2027 5E1X
XUMHYECKHE CBOMCTBA
[IpaxTuueckas padora Ne 6.
Pemenne skcnepuMeHTaTIbHBIX https://m.edsoo.fU/EIXA
49 3a1a4 1o teme «OCHOBHEIE 05.03.2027 pS./7. '
K8F7W
KJIACChI HEOPTaHUYCCKUX
COCTUHEHUN
I'eneTnueckas CBA3b MEXIY
50 KJIacCaMH HEOPraHUYECKUX 09.03.2027 hitps://m.eds00.0w/HAUS
cc veop ec .03. DEAOC
COCIMHEHM I —_—
51 O606nvleHHe M CHCTEMaTH3aIus 12.03.2027 https://m.eds00.ru/Q6G9
3HAHUU N5L4B
Kontponbnas padota Ne3 mo https://m.ed W67
52 | teme "OcHOBHBIC KIacChl 16.03.2027 Lsrl);b M-EES00.1
HEOPraHWYECKUX COeANHEHUN"
[IepBbie mONBITKH
53 KJIaCCU(PUKAIIMHA XUMHUYECKHIX 10.03.2027 https://m.edsoo.ru/R4S7
anemeHTOB. [IoHATHE O Tpynmax M4M9N
CXOJHBIX DJIEMEHTOB
54 [Tepuoanueckuii 3aKOH U 23.03.2027 https://m.edsoo.ru/A1B9



https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C

IIepunonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
Menaeneena [ pynnbl u
MOATPYIIIBI XUMHUECKUX
anemeHToB.Ilepruoast.

FOV6C

Crpoenue atomoB. CocTas
aTOMHBIX sifiep. M30TOIbI.

https://m.edso0.ru/C90Q9

55 CtpoeHue JIeKTPOHHBIX 26.03.2027 0773C
000504eK.3anonHeEHnE
3JIEKTPOHHBIX YPOBHEM.
XapakTepruCcTUKa XUMHUYECKOTO
56 3JIEMEHTA 110 erf) MOJIOKEHHUIO B 30.03.2027 https://m.edsoo.ru/A9C3l
Ilepuonnueckoii cucreme /1. U. 9Z5W
Menpeneena
DIEeKTpOOTPULIATETbHOCTh
57 aTOMOB XMMHYECKHUX DJICMEHTOB. 02.04.2027 https://m.edso0.ru/S6R8
KoBanienTHas monsipHas u 02X9B
KOBAJICHTHAs HEIOJSpHAs CBA3b.
HNonnas cBsa3p. CTeneHn
.0 - JIm. .
58 okucieHusa. OKHUCIUTEIbHO 06.04.2027 https://m.edsoo.ru/G9N4
BOCCTAHOBUTEIIbHBIE PEAKIINU. H4J6F
KontponsHas padora Ne4 o
teme «CTpoeHue aToma. httos://m.ed ILoLa
59 Xumuueckas CBsI3bY / 09.04.2027 PS.//M.€As00.1U

Bcepoccuiickas npoBepodHas
paborta

K0O5Q



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/L2L4K0O5Q

PesepBHbIil ypok. O600mIeHHE 1
CUCTEeMAaTH3aIvsl 3HAHUH /

https://m.edsoo.ru/B9V1lI

60 13.04.2027
Bcepocculickas nposepodHas 4W6A
pabora
3nauenue [lepuoanueckoro
3aKOHa I Pa3BUTHUS HAYKU U https://m.edso00.ru/K3S3I
61 16.04.2027
npaktuku. 1. 1. MenneneeB — 400V
Y4EHBIH, ITearor U TpaXIaHuH
O00011IeHNE 3HAHUI IO httos://m.ed AW3OL
62 [Tepuoanueckoii cucreme .M. 20.04.2027 : GFS;Um.e 20011
Meunneneesna.
PesepBHrlit ypok. O6o01ieHue u
63 cucTeMaTH3alis 3HaHU 10 TeMe 93.04.2027 https://m.edso0o0.ru/S2R4S
«Ctpoenne atoMa. XuMHUUIECKast 8M7N
CBA3b»
O000I11IeHIE U CUCTEMATHU3AIUS
. https://m.edsoo.ru/R50Q41
64 3HAHUH 110 OCHOBHBIM 3aKOHAM 27.04.2027 285K
XUMUU.
PesepBHelIil ypok. O6o01IeHNe 1
. https://m.edsoo.ru/M3D0
65 cucTeMaTH3allisl 3HAaHUH 110 11.05.2027 PACOY
Teme" XruMuueckue peakuuu'
PesepBHeIit ypok. O6o01IeHNEe 1
66 cucTeMaTH3anusd 3HaHUU 1O 14.05.2027 https://m.edsoo0.ru/S1R1B

TeMme'" Kitaccel XUMHUYECKHAX
coenuaenuil”" Kucnortel.

1L6Q



https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S1R1B1L6Q
https://m.edsoo.ru/S1R1B1L6Q

OcHoBaHus.

PesepBHelil ypok. O6o0mIcHHE 1
CHCTEMAaTH3aIns 3HaHUH 110

https://m.edso0.ru/O0F6

67 1 .05.
teme" Kiaccel XuMHueckux 1 18.05.2027 Y5C8B
coequHeHuil. Comnn.Oxcunapr"
PesepsHblit ypok. Benukue https://m.edsoo.ru/KOW2
68 .05.
YYEHBIE-XUMUKU 1 0 21.05.2027 Q5Y1C
OBIIEE KOJIMYECTBO YACOB 68 56

I10 ITPOTPAMME



https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/K0W2Q5Y1C

9 KJTACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbBIE
Hdara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTHyeckue
Bcero U3yYCHUS o0pa3oBaTte/ibHbIE
/ padoThI padoThI
pecypchbl
1|
Ilepnonnueckuil 3aK0H.
1 [Tepuonnueckas cucrema 1 0 0 02.09 2026 https://m.edsoo.ru/W4Y5P
XUMHYECKUX 3JIEMEHTOB /J[. 2F9X
. Menneneena
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB httos://m.ed VBKIC
2 XUMHUYECKHUX 3JICMEHTOB 1 0 0 04.09.2026 1 CZSR M-E800.1L
MIEPBBIX TPEX MEPHOJOB
Knaccudukanms
3 XUMHUYECKHUX PEAKLIUN 110 1 0 0 07.09.2026 https://m.edsoo.ru/H6L10
pa3IMYHBIM IIPU3HAKAM 6U80
Bunsl XuMH4eCcKOU CBSI3H U
4 TI/IHI;} KPUCTAJUIMYECKUX 1 0 0 10.09.2026 https://m.edsoo.ru/R9T4R3
peLIETOK J2H
Knaccudukanus n httos://m.ed JO9Y1Y
5 | Homenkiarypa 1 0 0 14.09.2026 72850' M.0800.1L
HEOPraHMYECKUX BEILECTB



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/Q9Y1Y7Z0O

Konrtponsnas padora Nel
o teme «IloBropenue u

https://m.edsoo.ru/R3U4P4

6 yIIIyOJICHHE 3HAaHUT 17.09.2026 CEM

OCHOBHBIX Pa3/IelIOB Kypca

8 KJmacca»

ITonsTHE O CKOpOCTH
7 XUMHYECKON peaKIluu. 21.09.2026 https://m.edsoo.ru/Y8B8U

[ToHsITHE O TOMOTEHHBIX U 8041

TETEPOTCHHBIX PEAKIIUSIX

IloHsTHE 0 XUMHUYECKOM

paBHOBecHH. DaKTOPHI,

BIIMSTFOIIME HA CKOPOCTh

N https://m.eds00.ru/S5K8G2

8 XUMUYECKON PEaKIuu 1 24.09.2026 A3K

MOJIOXKEHNE XUMUIECKOTO

paBHOBECHS

OKHCIUTEIBHO-
9 BOCCTaHOBUTEIIbHbBIC 28.09.2026 https://m.eds00. /GO

1B1A

peaknuu

Teopus

DIICKTPOTHTICCION https://m.edso0.ru/BOO3F1
10 nucconuanuu. CUIbHBIE U 01.10.2026 08F

ca0ble DJIEKTPOTUTHI -

Honiibie ypapHeHHs https://m.edsoo.ru/HIN3L
11 peakuui 05.10.2026 o :

8Y7G



https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/H1N3L8Y7G

XUMHUYECKUE CBOUCTBA
KHCJIOT U OCHOBaHHUH B
CBETE IPEICTABICHUI 00

https://m.edso0.ru/T3G0X

12 08.10.2026
AJIEKTPOJIUTUYECKOMN 4B9l
JIACCOLAAIAN
XUMUYECKUE CBOMCTBA
COJIEW B CBETE
13 IPEICTABIECHUI 00 } 12.10.2026 https://m.edso0.ru/S1P2W
BIIEKTPOITUTUYECKON 3Q2V
JMCCOLHAIN
[Tonsitue o ruaponn3e httos://m.ed IX904S7
14 | coneit 15.10.2026 OS.FHM.EC800.0
R5D
15 O06o0enue n ) 19.10.2026 https://m.edsoo.ru/B3H9Q
cucTeMaTu3anus 3HaHuu OWON
[IpakTnueckas padora Ne 1.
P m. .
16 «Pemenue 99 10.2026 https://m.edsoo.ru/Y2COM
9KCIIEpUMEHTAIBLHBIX 4K4K
3a7aw»
KonrtponsHas pabora Ne2
10 TEME
17 «INEKTPOIUTUYECKAS 26.10.2026 https://m.edsoo0.ru/A3ESY
JuccoLualus. 1K4F

XUMUYECKUE PEaKIuu B
pacTBopax»



https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/A3E5Y1K4F

OOm1ast xapaKTepUCTHKA
rajaoreHoB. XuMHU4ECKUE

https://m.edsoo.ru/L9Q3U

18 29.10.2026
CBOICTBA Ha MPUMEPE 270U
xJjopa
XnopoBogopon. CosnsHast
19 KI/ICJ}OTa, XUMHYECCKHE 02.11.2026 https://m.edsoo.ru/\VOY2L
CBOWCTBA, IIOJIyYEHHUE, 8Y0S
MPUMEHEHUE
[IpakTuueckas padora Ne 2
20 o TeMev «ITonyuenue 05.11.2026 https://m.edso0.ru/\V405C
COJISHOM KHCJIOTHI, 7J3Y
M3y4yeHUe €€ CBOMUCTB»
Brruncaenus mo
21 ypaBHteHﬂM XUMHYECKUX 09.11.2026 https://m.edsoo.ru/R8R0OJ1
peakmuu, eciau OOUH U3 L5A
peareHToB J1aH B U30BITKE
99 OO6mras xapakTepucTruKa 12.11.2026 https://m.edsoo.ru/USK5E
aneMeHToB VIA-rpynmsl 8DOV
Annorponssie
MO (UKAIIIH CEPBI.
H S J/m. .
93 axomnerie Cephl U €€ 16.11.2026 https://m.edsoo0.ru/P8X9L 2
COEIMHEHHH B IIPUPOJE. R2Y
XUMUYECKHE CBONCTBA
cepal
24 CepoBoziopoj, CTpoeHuUe, 20.11.2026 https://m.edsoo.ru/D1K1F5

(bI/ISI/ILIeCKI/Ie U XUMHWYCCKHE

ue6pP



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/D1K1F5U6P

CBOWCTBA

Oxkcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYEeCKue U

https://m.edsoo.ru/K2C0D

25 XUMHYECKHUE CBOICTBA, 23.11.2026 1Y5W

PUMEHEHHE

XUMHUECKUE PEAKIIMH,

JICKAIIUE B OCHOBE

MPOMBIIIICHHOTO Cioco0a https://m.edsoo.ru/\V6V8J2
26 | Tomy4eHus cepHOU 27.11.2026 SoH T '

KHCIOThI. XMMUYECKOE S

3arps3HCHUE OKPYIKarOIIeH

Cpelibl COCTUHEHUSIMH CEPBI

Brrunciaenue maccoBoit _
27 JIOJTU BBIXOJIA TIPOTYKTA 01.12.2026 gtc'[:—pfszllm.edsoo.ru/TSHSM

peaKIuu

OO6mras xapakTepucTruKa

PEMEHTOB VA-TPYIIbI. https://m.eds00.ru/J9X6K5
28 | AB3oT, pacnpocTpaHCHHE B 04.12.2026 E5p — '

npupoje, Gu3nIecKue u T

XMMHYECKHE CBOMCTBA

AMMHAL, €ro pusieciie https://m.edsoo.ru/A2J3E5
29 | ¥ XMMUYECKHE CBOMCTBA, 07.12.2026 I5U T '

MOJIyYEHHE U IPUMEHEHHUE

Hparritecias pabora Ne 3 https://m.edsoo.ru/H8A8A
30 | mo Teme «Ilomyuenue 11.12.2026 P '

aMMHaKa, U3y4YCHHUC €Tro

5G8V
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CBOWCTB)

31

A3oTHas KHCI0Ta, €€
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

14.12.2026

https://m.edsoo.ru/A4S5F4
UuoMm

32

Hcnons3oBanne HUTPATOB
U COJIEW aMMOHUS B
KauecTBE MUHEPAIbHBIX
yao0penuit. Xumuueckoe
3arps3HEHUE OKpYXKarolen
Cpeabl COeIMHEHUSIMU
azora

18.12.2026

https://m.edso0.ru/G7Y40Q
1J6P

33

docdop. Oxeun pocdopa
(V) u docdopnas kucnora,
bu3HUecKre 1 XUMUYECKHE
CBOMWCTBa, MOJyYeHHE

21.12.2026

https://m.edso0.ru/Q5B0G
IN3R

34

Hcnonb3oBanue Gocdaron
B Ka4eCTBE MUHEPAJIbHBIX
ynoopeHuit. 3arps3HeHne
MPUPOAHON CpeIbl
dbocdharamu

25.12.2026

https://m.edsoo.ru/M4G5H
1P30

35

Yraepon,
pacnpocTpaHEeHuE B

28.12.2026

https://m.edsoo.ru/A9C8F1
Adl
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npupoje, Gpuzndeckue u
XUMHUYECKHE CBOKMCTBA

Oxcunpl yriaepoaa, ux
(bu3HUeCKre U XUMUIECCKHE
CBOMCTBA. DKOJIOTUYECKUE

https://m.edsoo.ru/P6U7M

36 30.12.2026
MPOOJIEMBI, CBSI3aHHBIC C 4K9T
okcuaom yriuepoaa (IV
VYroapHas KUCIIOTa U € httos:/im.ed TEO1S0
37 COu 11.01.2027 ps://m.edsoo.ru
FiT
[IpakTnueckas padora Ne 4
o teMe "llonyuyenue
38 YIJIEKUCIIOTO rasa. 14.01.2027 https://m.edsoo.ru/P6WIW
KauectBennas peakuus Ha 6A4C
kapOoHaT-uoH"
[TepBoHavaIbHBIC TOHATHS
39 00 OpraHMYeCcKUux 18.01.2027 https://m.edsoo.ru/G506H
BEIIECTBAX KaK O 6X1E
COEIMHEHUSX YIJIepoaa
K 7| Jlm. .
40 PEMHUMU U €10 21.01.2027 https://m.edsoo.ru/S2F374
COCIMHECHMUSI G3N
[IpakTuueckast padora Ne 5. httos://m.ed V8BSR
41 Pemenne 25.01.2027 ps://m.edsoo.ru

OKCIICPUMCHTAJIbHBIX 3a/1a4

2E1]
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no teMe «Baxneime
HEMETAJJIbI U UX
COCTUHEHUSI

42

KonrtponsHas pabora Ne3
no TeMe «Baxkuenmme
HEMETAILIBI I UX
COCITMHEHHUSY

28.01.2027

https://m.edsoo.ru/K1E4W
5F5D

43

OO01as xapakTepucTUKa
XAMUYECKHUX YJIEMESHTOB —
MeTauioB. MeTramindecKkas
CBSA3b U METaJUIMYecKas
KpUCTA/UIMYECKasl pelIeTKa.
dusznyeckue CBOMCTBA
METaJJIOB

01.02.2027

https://m.edso0.ru/Q5M8X
3Z6L

44

XUMHYECKHE CBOMCTBA
METaJJIOB.
DNEeKTPOXUMHUYECKUN P
HANPsHDKEHUN METAJIOB

04.02.2027

https://m.edsoo.ru/M7GOF
6W6K

45

OO0urue crmocoObl
MOJTyYCHHS METAJLIOB.
Cnnnasel. Beruucaenus mo
YPaBHEHHUSIM XUMHUYECKHUX
peakuuii, €ciii OJJUH U3
pEareHTOB COAEPIKUT
IPUMECH

08.02.2027

https://m.edsoo.ru/F9S7U4
G5C

46

[TonsiTe 0 KOppO3UH

11.02.2027

https://m.edsoo.ru/U4T6B8
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METaJJIOB L6C

47 [l]emo4HbIC METAJIBI 15.02.2027 r:;[')as\://m.edsoo.ru/ESNOFG

48 OKCHUIBI M TUAPOKCHUIBI 18.02.2027 https://m.edsoo.ru/Q5F4A8
HATpUA U KIS Z0U
[IenoyHo3eMeNbHBIC httos://m.ed IRIGAH

49 MeTaJUIbl — KaJbIUNA U 22.02.2027 ZLZZ mM.eds00.Ml
MarHui -

50 Baxxueiinme coequHEHUS 95 02,2027 https://m.edsoo.ru/B5B6S0
KaJIbIMs F6R

51 O06001menue u ) 01.03.2027 https://m.edsoo0.ru/Z8S2E1
CHCTEMAaTHU3alusa 3HaHUU Y6W

59 H(eCTKOCTEiBO,I[LI u 04.03.2027 https://m.edsoo.ru/U4F1V1
CrocoObI €€ ycTpaHeHUs P9K
[TpakTryeckas pabora Ne 6 httns://m.ed TEE9U?2

53 o TeMe "JKECTKOCTb BOIBI 09.03.2027 : 3va5 -/.£0500.7
U METOJBI €€ ycTpaHeHus" T

54 P —— 11.03.2027 https://m.edsoo.ru/O2U1T

4500

55 AmMdoTepHbIe CBOICTBA 15.03.2027 https://m.eds00.ru/T7Z619
OKCHJIa ¥ TUJIPOKCUJA uss

56 Hene3o 18.03.2027 https://m.edsoo.ru/I2R0K4

COE

Oxkcubl, THIPOKCUIBI U _

57 | comm xenesa (IT) u xenesa 22032027 | NitpsJ//m.edsoo.r/U2B9I3

(i
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58

O06006111EHE U
cucCTeMaTHU3alusd 3HaAaHUN

25.03.2027

https://m.edsoo.ru/\W6NOH
8L7X

59

[TpakTuyeckas padora Ne 7.
Pewmenne
IKCIIEPUMEHTAIbHBIX 337124
no Teme «BaxuHeiinme
METaJIbl U UX
COETMHEHUS»

29.03.2027

https://m.edsoo.ru/J1IM4T7
L4X

60

Breraucnenus mo
YPaBHEHUSIM XUMUYECKHUX
peakuuii, €clii OJIMH U3
pearcHTOB JIaH B H30BITKE
WJIU COJIEPKUT MPUMECH.
Breramcnenns MaccoBoi
JIOJIA BBIXOJIa TIPOTyKTa
peakiumn

02.04.2027

https://m.edsoo.ru/F2G001
YOK

61

O0600111eH1E U
cuCTeMaTHU3al s 3HaAaHNUHI

06.04.2027

https://m.edsoo.ru/W9F8E
9L5N

62

KonrtponbHas pabora Ne4
o teme «Baxnenmme
METaJIJIbl U UX
COEIMHEHU S

09.04.2027

https://m.edsoo.ru/F1E0K9
H7N

63

BemecTsa u maTepuaisl B
HOBCEIHEBHOU KN3HU
yeJIoBeKa

12.04.2027

https://m.edsoo.ru/T4P9U7
D4B
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64 XI/IMI/I‘-IGCKOCUiSaI‘p}IBHCHI/Ie 1 0 16.04.2027 https://m.edsoo.ru/COU70
OKPYKarolen cpebl OM3X

65 Ponp xumuu B perieHun 1 0 20.04.2027 https://m.edsoo.ru/K9X9A
HKOJIOTHYECKUX MPOOIIeM 8TOM
Pesepaitbiii ypok. https://m.eds00.ru/T5K5V

66 | OGoGmenue 1 1 0 27.04.2027 mé’é M.As00.1U
cucTeMaTH3alusd 3HaAaHUN
PesepBHblii ypok. httos://m.ed Y2B8C

67 | OGoGmeHue 1 1 0 12.05.2027 4H‘;SE' M.€As00.1U
CHUCTEMATHU3ALU 3HAHUI
Pesepstibiit ypox. https://m.eds00.ru/B3P1R2

68 | OGoGmeHue 1 1 0 18.05.2027 TBS/S' M.€As00.1U
cucTeMaTu3alus 3HaHU! T

BIIEE KOJIMYECTB
OB 0 CTBO 68 32

YACOB IIO ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KIIACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMbl
HPOBEPHEMOLO OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yjabTarta
1 ITo Teme: «IlepBoHaYanbHBIE XUMHYECKUE TOHITUS»
PacKpbIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX TOHSATHUNA: aTOM, MOJIEKYJIa, XUMHUYECKHI D3JEMEHT, MPOCTOE
BEIIIECTBO, CJIOHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOJAHOPOJHAs), BaJECHTHOCTh, OTHOCHTENbHAs
aTOMHasi U MOJIEKyJsipHasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJSpHas Macca, MaccoBas JOJs
1.1 XUMHUYECKOTO AJIEMEHTa B COEIMHEHUHU, MOJIIPHBINA 00BEM, XUMHUUYECKasl peaKius, KIacCH(PpUKAIIUs PeaKIuii:
peaKIMy COEAMHEHUS, PEaKIMU pa3JIOKEHUs, pEaKIUu 3aMeNIeHUs, peakIuu oOMeHa, D5K30- |
SHAOTEPMUUYECKUE PEAKINH, TeTIoBON 3((eKT peakuuu, pacTBOp, MaccoBasi JA0Js BellecTBa (MIPOLIEHTHAs
KOHIIEHTpAllUs) B pacTBOpE
12 WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHYECKUX MOHSATHN M MPUMEHATH TH MOHSATUS TIPU OMUCAHUHT
' BEILECTB U UX MPEBPALLEHUN
13 UCIONIb30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI COCTaBJCHHS (DOpPMyJ BEIIECTB U ypaBHEHUH XUMHYECKHX

peakuui




PAaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHHUA MACChI BCUICCTB, IOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOT'O

L4 y4eHHs, 3aKOHa ABOTaapo

1.5 OTIpEeeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX

16 KJIacCCU(UIIUPOBATh XMUMHUYECKHUE peakiuuu (MO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, IO
' TerI0BOMY 3¢ (heKTy)

1.7 BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB

1.8 BBIUHCIISATH MACCOBYIO JI0JIF0 XUMUYECKOT0 3JIEMEHTA 110 POpMYyJIe COEUHEHMS,

1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

110 IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IO3HAHWA — HaONIOJCHWE, HW3MEpPEHHUE, MOJEIIMPOBAHUE,
' HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)
2 ITo Teme: «BaxkHeiime npeACTaBUTENN HEOPTAHUYECKUX BEIIECTBY»

2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHH: OKCUJ, KUCIIOTAa, OCHOBAaHUE, COJIb

2.2 OTpEeNIeTSATh MPUHAIJIC)KHOCTh BEHIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUHN TT0 popMyiam

2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

”4 XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PAa3IMUHBIX KJIACCOB, MOJATBEPKas
' OTMHCaHNEe TPUMEPaAMH MOJIEKYISPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUECKUX pPEaKIun

”E IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KauyeCTBEHHOIO COCTaBa, BO3MOXHOCTH
' MIPOTEKAaHUS XMMHUYECKUX MPEBPAIIEHUH B Pa3IMYHBIX YCIOBUAX

25 CleIoBaTh IpaBUJIaM MOJIb30BAHHA XUMHYECKOW IMOCYIO0M M J1abopaTOpHBIM O0OpYAOBAHHEM, a TaKkKe

IpaBujiaM O6paH_[eHI/I$I C BCIICCTBAMH B COOTBETCTBUU C HMHCTPYKIHAMU 11O BBIITOJHCHUIO naGopaTopHHx




XUMHYECKUX OIBITOB MO IMOJYYCHHIO W COOHMpaHHWIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA),
MPUTOTOBIICHHIO PACTBOPOB C OINPENEIIEHHONW MAacCOBOH J0Jield pacTBOPEHHOTO BEIECTBA, IJIAHUPOBATH U
MPOBOANTh XUMHUYECKHE IKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEIOYECH M KHUCIOT C TMOMOIIBIO

WHIUKATOPOB (J1Iakmyc, (heHoadTaaeuH, METHIOPAHXK U IPYTHE)

2.7 MPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKON peaKInu
3 ITo Teme: «Ilepuomuueckuit 3akoH u [lepronnueckas cucrema xumudeckux siaeMentoB /. 1. Menneneena.
Crtpoenue atomoB. XumMudeckasi CBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI
pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHSATHM: AIPO aTOMa, JICKTPOHHBIN CIIOM aroma, aTOMHast
3.1 opbuTanb, paaunyc aromMa, XHMHYECKas CBS3b, TOJSpHAsT U HEMOJIApHAs KOBaJIeHTHas CBA3b,
ANEKTPOOTPULATEIBHOCTh, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, CTETIEHb OKUCJIEHUS
3.2 KJIacCU(UITUPOBATh XUMUYECKHUE DIIEMEHTHI
OMHUCHIBAaTh M XapaKTepu3oBaTh TaOMU4HYIO (GopMmy llepromndeckoit CUCTEMBI XUMHUYECKHX AJIEMEHTOB:
3.3 pa3inyaTh MOHATUS «ThaBHas moarpynma (Arpymnma)» u «mobounas noarpynma (brpynma)», «Mmanbie» u
«OoJpLINE» NEPUOIBI
packpbiBaTh cmbica  [lepuonnueckoro 3akona J[.M. MeHnneneeBa: I€MOHCTPUPOBaTh MOHUMAHHE
3.4 MEPUOJNYECKON 3aBUCUMOCTU CBOWCTB XMMHYECKHX DJIEMEHTOB OT HX INOJIOKEHHS B llepmommueckon
CHCTEME
COOTHOCHUTh OOO3HaueHHUs, KOTOphle UMEKTCS B Tabmune «llepuogndeckas cucTeMa XUMHUYECKHX
3.5 aneMeHToB J[.11. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMUYECKUX JJIEMEHTOB
(cocraB u 3apsin sAapa, o0IIee YUCII0 SIEKTPOHOB M PACTIPEACIICHHE UX TI0 SJIEKTPOHHBIM CIIOSIM)
3.6 OTIPENIETIATh CTENEeHb OKUCIIEHHUS PJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX




3.7

OMNpCACIIATL BUJ XUMHUYECKON CBI3HU (KOBaHCHTHaSI u I/IOHHaSI) B HCOPIraHNMYCCKHUX COCANHCHUAX

9 KVIACC

Koxa npoBepsiemoro

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl

pe3yjabTara OCHOBHOI'0 00111er0 00pa30BaHus
1 [To Teme: «BemecTBo 1 XUMUYeCKasi peakius»
pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUH: PACTBOP, ODIEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS JUCCOLMAIINS, PEAKIIMK MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE PaBHOBECHE,
11 oOpaTMble M HEOOpaTUMBIE pPEAKIUU, OKHCIUTEIIbHOBOCCTAHOBUTEIbHBIE PEAKIUU, OKHCIUTEIb,
' BOCCTAHOBUTEJIb, OKHCJICHHE W BOCCTAHOBJIICHHE, aJUIOTPONUs, aM(OTEpHOCTb, XHMMHUUECKas CBS3b
(xoBalleHTHAsi, MOHHAsA, METaJTMYecKas), KpUcTalinyeckass pemeéTka, CIUIaBbl, CKOPOCTh XMMHUYECKON
peakiuu
12 HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX HOHATHUA U IIPUMCHATE 3TU TIOHATUA IIPHU
' ONMCAHUU BEUIECTB U UX MPEBpaLICHUI
13 COCTaBJISITh YPABHEHUS DSJIEKTPOJIUTHYECKOM AMCCOLMALMM KHUCIOT, IIENOYed M COJIEW, IOJHBIE M
' COKpaIlEHHbIE YPAaBHEHUS PEAKINIl HOHHOTO 0OMEHa
14 PaCKpeIBaTb CYHIHOCTb OKHCIWUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MMOCPEACTBOM  COCTABJICHHA
' AIIEKTPOHHOTO OallaHca TUX PeaKIui
1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKON peakinu
2 ITo Temam: «HemeTamibl 1 ux coeAMHEHU» U « MeTauibl U UX COSAUHEHUS»




2.1

XapaKTepu30BaTh (OMUCHIBAThH) OOMIME U CHENU(PUICCKUE XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOKHBIX
BEILECTB, MMOATBEPK/1asi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOIIHNX

XUMHUUYECKUX PEAKIUI

2.2

COCTaBJIATL YPaBHCHUA peaKHHﬁ, MOATBCPKAAOIMUX CYHIECCTBOBAHUC TCHETHYECKOM CBS3U MCKOY

BCIIECTBAMHU PA3JIMYHEBIX KJIaCCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHUCUMOCTH OT HX CTPOCHHA, BO3MOXHOCTH IIPOTCKAHHA

XUMUYECKHUX ITPEBPAILCHUM B PA3JIMYHBIX YCIOBHIX

2.4

ClIeIoBaTh IMpaBWJIaM MOJIb30BAaHUS XUMHUYECKON MOCY/I0M U J1abOpaTOPHBIM O0OpYIOBAaHUEM, a TAKKE
IpaBUiIaM OOpallleHHsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU I10 BBIITOJHEHHIO J1JAOOPAaTOPHBIX
XUMHYECKHX OIBITOB 1O IMOJyYEHHIO U COOMpPAaHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa W YTIJIEKHUCIIOTO

rasa)

2.5

IIPOBOAMTH PEAKIMH, IMOATBEPXKAAIOIINE KAaueCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB: PaclO3HABaTh
ONBITHBIM MYTEM XJIOpUA-, OpoMuJ, HMoauA, kapOoHat, docdat, cuiukar, cyinbdar, THAPOKCUANOHBI,
KaTHOHBl AaMMOHMs, HOHBl M3YyYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJIHBIX pPAacTBOPAX

HCOPTaHNYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpYyIKarowas cpeaa»

3.1

pacKpbIBaTh CMbBICII OCHOBHBIX XxuMHuuecknx nmonatuil: [1/IK BemectBa; koppo3usi MmeTaaioB

3.2

INPUMCHATE OCHOBHBLIC OII€palnn MBICITUTEIbHON ACATCIIBHOCTH — aHAJIMW3 W CHHTE3, CPAaBHCHUC,
0606H_ICHI/IC, CUCTCMATU3AlIUI0, BBIABICHHUC IMPUIUNHHO-CIICACTBCHHBIX CBsI3EM — AJId U3YUCHUA CBOICTB
B€IICCTB U XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUA — Ha6J'IIO)IeHI/Ie, HU3MCEPCHUC,

MOJICTTMPOBAHUE, SKCTIEPUMEHT (PEeabHBIA U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
1 [lepBoHayanbHbIE XUMUYECKUE TIOHSATHUS
11 [Ipenmer xumuu. Ponb XuMUM B )KM3HU YeioBeka. XUMHUA B cucTeMe Hayk. Tena u BemiectBa. dusnueckue CBOICTBa
' BEIIECTB. ATrperaTHOE COCTOSTHUE BEIIESCTB
1.2 [TonsiTue 0 MeTo/1ax Mo3HaHUs B XUMUHU. YucThie BemecTBa U cmecu. CrocoObl pa3esieHus: cMeceit
13 ATOMBI ¥ MOJICKYJIBI. XHUMHUYECKUE 3JIeMeHThI. CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB. [IpOCThIE U CIIOXKHBIC BEIIECTBA.
' ATOMHO-MOJIEKYJISIPHOE YUECHUE
Xumudeckas (opmyrna. BaneHTHOCTP aTOMOB XHMMHYECKHUX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTB.
14 OtHocuTenbpHas aToMHas Macca. OTHOCUTENbHAS MOJICKYJIsIpHAst Macca. MaccoBasi 10Jisi XUMHUYECKOTO 3JIEMEHTa B
COECTUHEHUU
15 KomnnuectBo BemrectBa. Monb. MonspHas Macca. B3anMOCBS3b KOIMYECTBA, MACChl U YMCIA CTPYKTYPHBIX €IMHHUIL
' BemiecTBa. Pacuérel mo popmyiiaMm XuMHUYECKUX COSTMHEHUI
16 du3ndyecKkue U XUMUYECKHE SBICHUS. XUMHUYECKas PEaKIusd U €€ MPU3HAKH. 3aKOH COXPAaHEHHUS MAacChl BEIICCTB.
' Xumuueckue ypaBHeHUs. Kimaccudukamus XaMU4eCcKiX peakiuil (CoeTnHeHus, pa3iosKeHus, 3aMelIeHs], 0OMeHa)
XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON TIOCYI0H, C MpaBuiIaMu paboThl B 1a00paTopuu U mpuéMaMu
17 oOpameHusi ¢ JabOpaTOpHBIM OOOpYAOBaHUEM, HW3yUYE€HHE U OMUcaHue (U3UYECKUX CBOWCTB 0Opa3IoB

HCOPraHNYCCKUX BCIICCTB, Ha6JIIO,Z[eHI/IC (bI/ISI/I‘-ICCKI/IX (HJIaBHCHI/Ie BOCKa, TasgsHUC JIba, PACTUPAHUC CaXapa B CTYIIKC,

KUIIEHHWEe M KOHJIEHCAIUsl BOJbl) M XUMHYECKUX (TOpEHHME CBEYH, IMPOKAJIMBAHWE MEIHOW MPOBOJIOKH,




B3aUMOJICHICTBHE MeJa C KHUCIIOTOH) sIBICHHWH, HaONIOJEHME MU OINMCAHUE IPU3HAKOB MPOTEKaHHUS XUMHUYECKUX
peakuuii (pas3iokKeHHe caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus, pa3joKEHUE TI'MIIPOKCHa
meau(Il) npu HarpeBanuu, B3aumojeicTBue xesnesa ¢ pactBopoM coiau menu(ll), nzydyenue cnoco6oB paszaeneHus
cMecei (¢ TOMOIIBI0 MarHuTa, GUIbTPOBAaHHE, BRIIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus), MpoBeJeHHE OUYUCTKH
IIOBAPEHHON COJM, HAONIOJEHME M OIHUCAHUE PEe3yJbTaTOB IPOBEIEHUS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH

COXPAHEHHUS MacChl, CO3/IaHNE MOJIEIEH MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxwuelime npeactaBUuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucnopon — anemeHT u npocroe BeuiecTBo. HaxoxkaeHue kuciopoaa B
npupoae, pusnueckne U XuMU4Yeckue cBoiicTBa (peakuuu ropenus). Oxcuzasl. [Ipumenenue kucnopoaa. CrnocoObl
MOJIyYE€HUsl KHUCIopoJa B JiabopaTopuu M IpoMblluieHHOCTH. KpyroBopor kucnopoga B mnpupoge. O30H —

AJIJIOTPOITHAA MOI[I/I(i)I/IKaI_II/IH KHCIIOpOJa

2.2

Temnnosoit 3(1)(1)6KT XHUMHYECKOH pCakiun, TCPMOXUMHYCCKUC YPABHCHUA, DK30- U SHAOTCPMUUCCKHEC PCAKIUH.

TomnuBo: yrois u MeTaH. 3arpsi3HeHHE BO3/yXa, YCHJIEHHE TapHUKOBOTO 3(pdeKTa, pa3pyllieHuEe 030HOBOTO CII0s

2.3

Bonopon — anemeHt u npocroe BemiectBo. HaxoxxaeHue Boaopoaa B MpUpoje, GU3HUECKUe U XUMHUYECKHE CBOMCTBA,

IMPUMCHCHHUC, CIOCOOBI MOJIYyUCHUA. Kucnotel u conu

2.4

MossipHblii 00bEM ra30B. Pacu€rbl 1o XUMHUECKUM ypaBHEHUSIM

2.5

duznueckue cBoiicTBa BoAbl. Bona kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACHIIIEHHBIE PAacTBOPHI.
PactBopuMocCTh BemecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpe. XUMHYECKHE CBOMCTBA BOABI. OCHOBaHUSI.
Ponp pactBOopoB B mpupose M B KM3HU 4esoBeka. KpyroBopoT BoAbl B MpUPOJE. 3arpsi3HEHHE MPUPOIHBIX BOJI.

OxpaHa 1 0YMCTKA IPUPOIHBIX BOJ

2.6

Knaccugukanus neoprannyeckux coenuHeHni. Oxcunpl. Knaccugukanus okcuaos: coneodpasyromue (OCHOBHBIE,
KHUCJIOTHBIE, aM(poTepHbIe) U HeconeoOpasytomue. Homenknarypa okcunoB. dusndeckue U XMMUYECKHE CBOICTBa

OKCHUOB. HOqueHHe OKCHUI0B




2.7

OcHoBanus. Knaccudukanus ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBaHMSA. HomeHknaTypa OCHOBaHUH.

dusnyecKue U XUMHUYECKHE CBOMCTBA OCHOBaHMM. [loinydeHne ocHOBaHUMI

2.8

Kucnorsl. Knaccugpukanus kucnor. Homenkmnarypa kucinor. Ouszndeckne U XUMHUYECKHE CBOWCTBA KHCIOT. Psif

aktuBHOCTH MeTauioB H.H. bekerosa. [lonyuenue kucinot

2.9

Conu. Homenkiarypa coseil. duzndeckue U XuMruieckue cBoictBa cojied. [lomydyenue conen

2.10

I'eneTnyeckas cBs3b MCXKAY KJIaCCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH OKCIIEPUMEHT: KAaueCTBEHHOE OIpeAeNieHHEe COJEpKaHus KHUCIOpoAa B BO3[yXe, IMOJyYeHUE,
coOupaHue, pacro3HaBaHWE U U3yYCHHE CBOMCTB KHUCIOPOIa, HAOII0IeHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM
Y YCIIOBHS BOSHUKHOBEHHMS U MIPEKpaIlleHus] TOpeHus (1oxkapa), O3HaKOMJIIEHUE ¢ 00pa3liaMyu OKCUIOB U OMHCAaHUE UX
CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACclO3HABAHME M HU3YyYE€HHE CBOMCTB BOJOpOJa (IOpPEHME), B3aUMOJECHCTBUE
Bogopoaa ¢ okcugoMm menu(ll) (Bo3MOXKHO HCIONIb30BaHKME BHUAEOMATEpPUAIOB), HAONIOIEHHE O00pa3loB BELECTB
KOJIMYECTBOM | MOJb, HCClIEOBaHUE OCOOEHHOCTEW pAaCTBOPEHHS BEUIECTB C PA3JIMYHOM PACTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA, B3aUMOJECUCTBUE BOJBI C
MeTauTaMH (HaTpUeM M KajbIlieM) (BO3MOXHO HCIOIb30BaHUE BUIEOMATEPHUATIOB), OTIPEEICHIE PACTBOPOB KUCIIOT
U 1Ienoueil ¢ MOMOIIbI0 WHAMKATOPOB, HCCIENIOBaHHE OOpa3llOB HEOPraHMYECKHX BEHIECTB Pa3NUYHBIX KJIACCOB,
Ha6J'II-OI[€HI/I€ HU3MCHCHUA OKPACKH MHAUKATOPOB B paCTBOpAxX KUCJIOT U HIGJ'IOLIGI\/JI, HU3Y4YCHUC B33PIMOI[€I>1CTBI/I$I OKCHuJga
Menu(ll) ¢ pacTBOpoM CEpHOM KHUCIOTHI, KHCIOT C METaUIaMHM, pEaKUuid HeUTpalu3aluu, I[OIyYeHue
HEPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajlyla JpPYyrdM U3 pacTBopa COJH, pelIeHue

OKCIICPUMCHTAJIbHBIX 3a/la4d 10 TCME «Baxneiye Ki1acchl HCOPTaHNUYCCKUX COECIUHEHMI

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH 1 HepI/IOI[I/IquKa}I CHUCTEMAa XUMHUYCCKHUX 9JICMCHTOB I[I/I MeHpeneena. CTpOCHI/IC aTOMOB.

Xumudeckas cBI3b. OKHUCINTEILHO-BOCCTAHOBUTCIILHBIE peakunuun

3.1

HepBBIe ITIOIIBITKH K.]'IaCCI/I(bI/IKaHI/H/I XUMHYECKHX dJIeMeHTOB. [ToHATHE O Ipynmnax CXOJHbIX 3JICMCHTOB (HIGJ'IO'—IHI)IG n

IICJIOYHO3CMEIIbHBIC METAJIJIbI, I'aJIOTCHBI, MTHECPTHBIC FaBBI). 3HeMeHTLI, KOTOPBIC O6pa3yIOT aM(I)OTCpHBIC OKCHUJIbI U




THUAPOKCH]IBI

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema xumudeckux snemeHToB [[.M. Menneneesa. Koporkonepuoanas u

3.2 JuHHOTIepruoaHass Qopmbl [lepuonnueckoit cucrembl xumuueckux dnemeHtoB J[.U. MenneneeBa. Ilepuonst u
rpymibl. GU3nyecKkuil CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIbI FJIEMEHTA
Crpoenne atomoB. CocTtaB aToMHbIX sifep. M3orombl. DiekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O00O0JOUEK aTOMOB
3.3 nepBbix 20 xumuueckux aieMeHToB [lepuoguueckoii cucremsl JI.M. MenneneeBa. XapakTepucTUKa XUMUYECKOIO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanyeckont cucreme JI.1. Menaeneena
3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JEMEHTOB, METAUIMYECKUX U HEMETAUIMYECKUX
3.4 CBOMCTB IO rpynmnam u nepuoaam. 3HadeHue llepuomnueckoro 3axkoHa u [leprogndeckoil CUCTEMbl XMMHUYECKUX
3JIEMEHTOB JUIsL pa3BUTHUA HayKu U npakTuku. [[.M. MeHneneeB — yu€HbIN U IpaXKJaHuH
35 Xumuyeckass cBsizb. KoBajeHTHas (mOJNsipHAass M HEMOJIAPHAs) CBSI3b. JEKTPOOTPHUIATENBHOCTh XHUMHUYECKHX
' 31eMeHTOB. MloHHas CBsA3b
36 Crenenp oxucnenus. OKUCTUTEILHOBOCCTAHOBHUTENIbHBIC peakiuu. [Iporecchl OKHUCIEHHS U BOCCTAHOBJICHHS.
' OxkucnuTenu u BOCCTAHOBUTENH
XUMUYECKUH HKCIIEPUMEHT: H3yueHHue 00pa3lloB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOACHCTBHE TUIPOKCHUIA
3.7 IMHKA C PacTBOpaMH KHUCJIOT WU WIEIOYEH, MPOBEICHHUE OIBITOB, WIUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX pEaKkInil (ropeHue, peakliuu pa3ioKeHUs, COSTUHEHHS)
9 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUS
1 BemectBo n xumnueckas peakuus. IloBropenue




11

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema xumuudeckux ’nemeHToB J[.M. MenneneeBa. CTpoeHHue aToMOB.
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX MEPHOJIOB, Kalus, KAJIbLMSI U HX

COGI[I/IHCHI/Iﬁ B COOTBETCTBHH C ITOJIOKCHUEM JJICMCHTOB B HepHO,I[H‘ICCKOﬁ CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BUIbl XUMAYECKOM CBS3H. THUIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA
OT TUIA KPUCTAIUTMYECKON PEMIETKH U BHJIA XUMUYECKOH cBs3M. Kitaccudukanus 1 HOMEHKIaTypa HEOPraHUIeCKUX
BEIIECTB (MEXIyHapoAHas U TpUBUAJIbHAS). XMMHUYECKHE CBOMCTBA BEILECTB, OTHOCALIMXCS K PA3JIMYHBIM Kiaccam

HCOPTraHNYCCKUX COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccudukanys XMMHUUECKUX peaklUUid M0 pa3JyHbIM MpU3HAKaM (IO YUCIY U COCTaBY YYacTBYIOIIMX B peaKklUU
BEIIECTB, 10 TEIUIOBOMY 3 (EKTy, 10 U3MEHEHUIO CTEIeHENH OKUCIIEHUS] XUMUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
[0 y4YacTHIO KaTalu3aropa). DK30- U JHAOTEPMUYECKUE pEaKluu, TepMOXUMHuYeckue ypaBHeHUs. [loHsTHe o

CKOpPOCTH XUMHYECKOM pc€akuuun

1.4

Ilonstne 006 06p8.TI/IMBIX n H606paTI/IMLIX XUMHYCCKHUX PCAKIUAX. IlonsiTHE O TOMOIE€HHBIX H T'CTCPOTrCHHBIX
pCaKknuuix. IlousTe 0 XMMHYECKOM PaBHOBCCHUHU. CDaKTOPI)I, BJIMAIOOIME HA CKOPOCTH XHUMHYISCKOMN pC€aknun un

TMTOJIOKCHHUEC XUMHUYCCKOI'O PABHOBCCHUSA

1.5

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHCKTpOHHHﬁ 0alaHC OKHCIUTEIbHO-BOCCTAHOBHTEIIBHOMN peaKknuu.
CocraBieHue ypaBHCHI/Iﬁ OKHCIINTCIBHO-BOCCTAaHOBUTCIBHBIX pCaKHI/II\/'I C HCIIOJIB30BAHUEM MCETOAA 3JICKTPOHHOIO

Oaylanca

1.6

Teopust 2JIEKTPOIIMTUYECKONW IUCCOLMALMU. OJIEKTPOJIUTBI M HEDIEKTPOIUTHL. KaTnoHsl, aHMOHBI. MexaHusm
JUCCOLMAIMHN BEIIECTB C PA3JIMYHBIMU BHUJAMU XUMHUYecKoM cBsi3u. CreneHb auccouuanuu. CusiabHbIe U cia0ble
NIEKTPONUTHL. Peakunm HOHHOrO oOMeHa. YCIOBHS TNPOTEKAHUS pEAKUUH HMOHHOTO OOMEHa, IOJHbIE U
COKpalIEHHbIE MOHHbBIE ypaBHEHHs peakuuid. CBONCTBa KHCJIOT, OCHOBAaHHUI M coyiell B CBeTe MpeICTaBieHUN 00

SHCKTpOHHTHqCCKOﬁ JUCCOoManu. KauectBeHHEIC PCaKIMu HAa UOHBIL. ITonsaTue o TUApOJIN3C coJjieit

1.7

XHUMHUYECKUM OKCIICPUMCHT: O3HAKOMJICHHUC C MOJACIISAIMU KPUCTAJUIMYCCKUX pCIJ_IéTOK HCOPraHNYCCKUX BCIICCTB —




METAJJIOB ¥ HEMeTaJuIoB (rpadura U anmasza), CIIOKHBIX BEIIECTB (XJIOpUJa HATpHs); UCCIEOBAaHUE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOM pEeaKIMHU OT BO3IACHUCTBUS PA3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE HIEKTPOIPOBOJHOCTH
pacTBOpPOB  BEIIECTB, IMpoliecca JUCCOLMAIUU KUCIOT, Iefoued U coned (BO3MOKHO —HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); NPOBENECHUE OIBITOB, WIUIIOCTPUPYIOIIMX IPU3HAKK NPOTEKaHWsI peakLUuil MOHHOTO OOMeEHa
(oO6pa3oBaHue ocajka, BblIEJICHHE Ta3a, 00pa30BaHKUE BOJIbI); OIMBITOB, HJLUTIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX pPEAKIUI (TOpEeHHe, pPeakLUu pPa3JIoKEHUs, COEAMHEHHUS); pacro3HaBaHHUE HEOPraHUYECKUX

BCIICCTB C IOMOIIBIO KAYCCTBCHHBIX pCaKI_[I/Iﬁ Ha MOHBI; PCHICHUC 3KCIICPUMCHTAJIbHBIX 3a1a4

Hewmertannsl 1 ux cCOeAMHEHUS

2.1

OOwiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIE CTereH! okuciaeHus. CTpoeHue
U (U3MYECKHME CBOWMCTBA TMIPOCTBIX BEHICCTB — TaJOTCHOB. XHWMHYECKHE CBOWCTBA HaA TIpUMEpPEe XJopa
(B3aMMOAEHCTBUE C MeTallaMHM, HEMeTajulaMu, Iuenodyamu). XiopoBoaopoa. ConsiHas KHCIOTa, XUMHUYECKUE
CBOMCTBA, IIOJy4Y€HHUE, NpPUMEHEHHE. J[elcTBHE XJIOpa M XJIOPOBOJIOpPOAA HA OpraHuM3M 4YesloBeka. Bakneimne

XJIOPpUABI U UX HAXOXKACHUC B IIPUPOAC

2.2

OOmast xapakTtepucTuka 3i1eMeHTOB VIA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucienusa. CTpoeHue U (U3MYECKHE CBOMCTBA MPOCTBIX BELIECTB — KHUCIOpPOJa U Cepbl. AJUIOTPOIHBIE
MOIUGUKAIMK KHUCIOpPOAa U cepbl. XHUMHYECKHe CBOHCTBa cepbl. CepoBOAOpOA, CTpOeHHUe, (U3NYECKHe U
XUMHUYecKkue cBoicTBa. OKCUIBI Cephbl KaK MPEICTaBUTENHN KUCIOTHBIX OKCHI0B. CepHas KHUCIIOTa, GU3NYECKUE U
XMMHYECKHe CBOWCTBa (0OIIME Kak MpEeJCTaBUTENs Kjacca KUCIOT U creuupuyeckue). XUMHYECKHe Peakltu,
JIeKAaIMe B OCHOBE MPOMBIIIJIEHHOI'O CIoco0a moryueHus: cepHoil kucnotsl. [Ipumenenue. Conu cepHOMl KUCIOTHI,
KayecTBEHHasl peakius Ha cynbdar-uoH. HaxoxeHue cepbl U €€ COeqMHEHUH B IpUpoie. XUMUYECKOe 3arps3HeHHe
OKpYy Karollel cpeabl COeAUHEHUSIMU Cephl (KUCIOTHBIE O, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro

NpeaOTBpAIICHU A

2.3

061_[1351 XapaKTCPUCTHUKA JSJIICMCHTOB VA-prHHBI. OcobeHHOCTH CTPOCHUA AaTOMOB, XapaKTCPHBIC CTCIICHU

OKHUCJIEHUS. A30T, pacHpocTpaHeHHE B mpupojae, ¢u3nueckue M XUMHUYeckue cBoicTBa. Kpyrosopor azora B




npupoae. AMMHak, ero (U3MYECKWe M XMUMHYECKHUE CBOMCTBA, MOJy4yeHUEe U mnpuMeHeHue. Conu aMMOHMS, UX
(du3nuecKkrue U XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THAsi KUCIIOTA,
e€ nonyyenue, pU3NUECKUE U XMMHUECKHUE CBOMCTBA (00IIME KaK MMPeACTaBUTENS Klacca KUCIOT U CelupuIecKue).
Hcnonb30BaHWe HUTPATOB M COJIEH aMMOHHUS B KadyeCTBE MHHEPATBHBIX yIOOpeHUN. XUMHUYECKOE 3arps3HCHHE

oxpy;xaromeﬁ Cp€abl COCAMHEHUSAMU a30Ta (KI/ICJ'IOTHBIG OOXKIH, 3arpsA3HEHUEC BO3yXa, IIOUYBbI U BO,Z[OéMOB)

2.4

dochop, ammorponHbie Moaudukammuu (ocdopa, ¢uznueckne m xummuueckue cpoiictBa. Oxcun docdopa(V) u
docdopHas kucnora, pU3MUIECKHE M XMMHUYSCKUE CBOKMCTBa, moiydeHue. Mcmonbp3oBanue (ochaToB B KadyecTBe

MUHEPAIBHBIX yI00pEHUI

2.5

Obmas xapaktepuctuka s1meMeHTOoB I[VA-rpynmbl. OcoO€HHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTENEeHH
OKHCIICHHUS. YTJIEpoJ, aLIOTPONHbIE MOAM(DHUKALNK, pacpOCTpaHEHHE B NpUPOAC, (U3NUYECKHE M XUMHUYECKHE
cBoiictBa. Ancop6buus. KpyroBopor yriaepoma B mpuponae. Okcuisl yriepoia, ux (u3nueckue U XUMUYECKHE
CBOWCTBA, JICHCTBHE HA JKUBHIC OPTraHU3MBbI, NIOJYYCHHUE U MPUMEHEHHE. DKOJOTHUECKUe MPOOIEeMbl, CBSI3aHHBIEC C
okcuaoM yriepona(IV); runoresa rinodanbHOTO MOTEIUICHUS KJIMMaTa; TapHUKOBBIN 3QQeKT. YronbHas KUCIOTa U
e€ coiu, ux (U3NUECKre U XMMHUECKHUE CBOMCTBA, MOTyUYeHHe U npuMeHeHne. KauecTBeHHas peakuus Ha kapOoHar-

noHkbl. Mcnons3oBanue Kap6OHaTOB B 6BITy, MCAUIHUHE, TIPOMBIIIJICHHOCTH U CEJIbCKOM XO035MCTBE

2.6

[lepBoHayanbHbIE MOHSATUS OO0 OpPraHWYECKUX BEIIECTBaX KaK O COEAMHEHHSIX yriepoaa (MeTaH, dTaH, JTHIIEH,
alleTUJIeH, 3TaHOJI, TJIMIEPUH, YKCYCHas Kuciorta). MIX cocrtaB u xumuueckoe crpoenue. [lonstue o Ouonornuecku
BaKHBIX BEIECTBaX: >KMpaX, Oenkax, YIrJeBoJAaxX — M HMX POJIM B KM3HHM 4YeloBeka. MaTepuanbHOE €IUHCTBO

OpPraHn4Y€CKUX U HECOPTaHNICCKUX COG}II/IHeHI/II\/’I

2.7

Kpemuuii, ero gusuueckre 1 XMMHYECKHE CBOWCTBA, MOy4eHHe U npuMeHeHue. CoeIMHeHNUsI KpEMHHUSI B IPUPOJIE.
O6mme npexacraBnenust o0 oxcuae kpemMHusI(IV) u xpemuueBoit kuciaore. CHIMKATBI, UX HCIOJIB30BAaHUE B OBITY,
MEIUIIMHE, MPOMBIIIJIEHHOCTH. BaxxHeilne CcTpouTeNnbHble MaTepHalibl: KepaMmHKa, CTEKJIO, IIEMEHT, OETOH,

JKeae300€TOH. HpO6HCMBI 0€30I1aCHOTO MCIIOJIb30BAHMS CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEAHEBHOM JKU3HU




2.8

XUMHUECKUI SKCHEPUMEHT: H3y4yeHHe OOpa3loB HEOPraHMYECKMX BELIECTB, CBOWCTB COJSIHOM KHCIIOTBI;
IIPOBEJICHUE KAuECTBEHHBIX peakUui Ha XJOPUA-HUOHBl M HAONIOJIEHUWE IPU3HAKOB HUX IPOTEKAHUS; OIIBITHI,
oTpaxkaroimye (U3NYeCKHe U XMMHUYECKHE CBOICTBAa TaJloOT€HOB U UX COEIMHEHMH (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3amMu XJIOPUIOB (TAJIOTEHUIOB); 0O3HAKOMIICHHE C 00pa3liaMu cephl U e
COEIMHEHUSIMH (BO3MOXKHO HCIOJIb30BAHUE BMJIEOMAaTepHalioB); HaOMIOIEHUE Ipolecca OOyIriIMBaHMs caxapa MOA
JeiCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOM KHCIIOTHI; N3y4€HUE XMMUYECKIX CBOWCTB pa30aBlieHHON CEpHON KUCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHOW peakUuHu Ha cylab(haT-HOH M HAOJIOJeHUE NMpH3HaKa e€ MPOTeKaHWs; O3HAKOMIIEHUE C
¢u3nyeckuMu CBOWCTBaAMM a30Ta, (ocopa M UX COCOTUHEHUH (BO3MOXKHO MHCIOJIb30BaHHME BUAEOMATEPHUAIIOB),
oOpa3maMu a30THBIX M (HOCPOPHBIX YHOOpEHUH; MoydeHue, coOMpaHue, pPacro3HaBaHHE W HM3YYCHHE CBOWCTB
aMMMaKa; MpOBeJeHHE KaueCTBEHHBIX pPEaKUUMid Ha HMOH aMMOHHUS U (ochaT-uoOH U H3Y4YEHUE IPU3HAKOB HX
MIPOTEKAaHUs, B3aUMOJEHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbI0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); U3yUEHUE MOJIENIeN KPUCTAIUIMYECKUX PEeIIETOK aiMasa, rpaduTta, QpyiiepeHa; 03HaKOMIICHHE C
MIPOLIECCOM a/ICOPOIIMU PACTBOPEHHBIX BELIECTB aKTHUBUPOBAHHBIM YITIEM U YCTPOHCTBOM IMPOTHBOrasa; MojayyeHue,
coOupaHue, paclo3HaBaHHME M H3yYE€HHE CBOWCTB YIJEKHCIOrO Tasa; NMPOBEJCHHME KAaueCTBEHHBIX peakiuil Ha
KapOOHAaT- ¥ CUJIMKAT-UOHBI M M3yYEHUE NPU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHHE C MPOIYKIUEH CHIMKATHOU

IMPOMBIINIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMEC «Baxwneiinine HeMeTaJIbl U UX COCTUHEHUS

MeTtannsl 1 UX COSINHEHUS

3.1

O6H1a5[ XapPaKTCPUCTHUKA XUMHUUYCCKHUX JJICMCHTOB — MCTAJJIOB HAa OCHOBAHUHU HX IIOJIOKCHHA B HepHOﬂquCKOﬁ
CUCTEMEC XMMHYCCKHX JJICMCHTOB I[I/I MCHHGHGCBE[ U CTpOCHHUSA AaTOMOB. CTpOCHI/Ie METaJUIOB. MeTalndyeckas

CBAA3b U MCTAJINIMUCCKAsA KPUCTAJUINYICCKAA pCI_HéTKa. 3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pAn HaHpH)KeHI/Iﬁ MCTAJIJIOB

3.2

duznyeckne U XUMHUYECKUE CBOIcTBa MeTauioB. OOmue crnocoObl moidydeHus metauioB. [loHsTHE O KOppo3uun
METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Kopposuu. CriaBel (cTanb, 4yTryH, AIOPATIOMHHUN, OpOH3a) U HX

MIPUMEHEHHE B OBITY U IPOMBIIITIEHHOCTH

3.3

[lenounbie MeTaiTbL: TOJ0XeHUE B [leproanueckoil cucreme xumuueckux anemeHToB J[.M. Menaeneesa; ctpoeHue




HUX aTOMOB; HAXO0XIACHUC B IIPUPOJC. dusndyeckue 1 XUMHYECKHE CBOMCTBA (Ha IMPpUMCPC HATPHUA U KaJ'II/IH). OKCI/II[I)I

W TUAPOKCUBI HATPHUA U KAJIWA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/If/’I

3.4

[[lenoyHo3eMenbHbIE METAUIBI MATHUK U KAJIBIUI: MOJIOkEHUE B [leprnoinueckoi CHCTEME XUMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHUE UX aTOMOB; HaxOXKJAeHUE B npupojae. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus u

KaJblys. Bakneimme coetnHeHust KaubIyst (OKCHUI, THIPOKCU, coii). JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs

3.5

Aunromunuii: nonoxenue B lleprognyeckoit cucteme xumudeckux ieMeHToB .M. MeHaeneeBa; CTpOECHHE aToMa;
HaxoXjeHue B mpupojae. Pu3nMYeckre M XUMHYCCKHE CBOKMCTBA altOMHUHHUA. AMGDOTEpHBIC CBOMCTBA OKCHIA H

TUAPOKCH]IA AITFOMUHUS

3.6

Kenezo: nonoxenue B llepmogmueckoil cucreme xumuueckux 3yemeHToB [[.M. MeHneneeBa; CTpoeHUE aToMa;
HaxoXKJIeHHe B mpupojae. Puznueckre 1 XUMHUYECKUE CBOMCTBA kene3a. OKkcuibl, THAPOKCHIbl u conu xeneza(ll) u

xene3a(lll), ux coctas, CBOMCTBA U TOJIyYCHUE

3.7

XUMHUECKUH SKCIEPUMEHT: O3HAKOMJIGHHE C O0pa3llaMd METaJUIOB M CIUIABOB, MX (PU3UYECKUMHU CBOMCTBAMU;
U3y4YeHHE pe3yJbTaTOB KOPPO3MM METAUIOB (BO3MOXHO MCIIOJIb30BAaHHE BHUAEOMATEpPHUAIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCU/IA KAJIbLIUSI U HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BAHHUE BHIEOMATEPHAIIOB); UCCIIEJOBaHHE
CBOMCTB KECTKOI BOJIBI; Mpoliecca TOPEeHHs Keje3a B KHCIOPoe (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpHAIIOB);
MIPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIM Ha WMOHBI (MarHus, Kajblus, aJlOMHUHUA, IUHKA, xene3a(ll) u
xene3a(lll), menu(Il); HabmogeHNME W OMHCAHME MPOILIECCOB OKpAIIMBaHHS TMJIAMEHU HOHAMHU HATpHUs, Kalaus U
Kalbplus (BO3MOXKHO HCIOJb30BaHUE BUAEOMATEpUAlOB); HCCleOBaHUE aM(pOTEPHBIX CBOWMCTB THIPOKCHIA
ATIOMUHUS U THAPOKCUAA IMHKA; PELIEHUE SKCIEPUMEHTANBHBIX 3aJay N0 TeMe «BaXHeWIuue MeTaibl U UX

COCAUHCHUA»

XHMHMS M OKpyXKarolas cpeaa

4.1

HoBble Matepuanibl U TeXHOJIOTMU. BelecTBa 1 MaTepuainbl B MOBCEIHEBHOM )KU3HHU YETOBEKa. XUMHUS U 3JJ0POBbE.

be3omacHoe UCIOIB30BaHNUE BEIIECTB M XMMHYECKHX pCaKHI/Iﬁ B GLITy. HCpBaH IoMoIb IMpu XUMHYCCKUX OXKOrax U




OTpaBJICHUAX

OCHOBBI PKOJIOTMYECKOW TPAaMOTHOCTH. XUMHUUECKOe 3arpsisHeHue okpyxatomen cpeasl [IJIK. Pons xumuu B

4.2 peleHnH dKoIorndeckux mpodiaem. [IpupoaHble MCTOUYHMKH YTIEBOAOPOAOB (Yroib, MPUPOIHBINA Ta3, HEePTh),
MPOJIYKTHI UX MEePepabOTKU, UX POJIb B OBITY U IPOMBILLIEHHOCTH
4.3 XUMUYECKUH KCIIEPUMEHT: U3yueHue 00pa3IioB MaTepHUaoB (CTEKIIO, CIUIaBbl METAIIOB, OJUMEPHBIE MaTEPHAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Koxa npoBepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0a30BOI0 Y]
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00Pa30BaHUS HA O(

1

[IpencraBnenue:

11

O MO3HABAa€MOCTH SIBJIICHUI NPUPOAbI, OHUMaHUE OOBEKTHBHOM 3Haul
HayKU Kak 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTA 001Iel
NeSITeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBA; MOHM!

JPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX MCTOAAX II0O3HAHHA, B TOM HYHUCIIC SKCIICPHUMCHTAJIbHBIX
HCCIICAOBaHNA BCHICCTB W HU3YUCHHUSA XUMHUYCCKHUX peaxunﬁ; YMCHUC

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHOHAIBHOW JEATENBHOCTH, CBS3aHHBIX C XI
TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX XUMHUYECKOW HAyKH, -
paccMaTpuBaTh XMMHIO Kak chepy cBoeil Oyaymier mpodeccruoHamIbHO
OCO3HAHHBIM BHIOOp XMMHUU Kak MPOHIBHOTO MpeaMeTa IMpHU Mepex

oO1mero oopasoBaHus

Brnanenne cucreMoll XMMUYECKHX 3HAHMM M YMEHHE INPHUMEHSTH CHUC

KOTOpasA BKIIFOYACT:

2.1

BaXHEHIIINE XUMHYCCKHC MOHATUS: XHUMHYCCKHI DJIEMEHT, aTOM, MOJIC]
CJI0’)KHOE BEUIECTBO, OJTHOPOJIHASA U HEOAHOPOAHAS! CMECh, OTHOCUTEIIbHb
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAas Macca, MOJISIPHbIN
OCHOBaHHWE, COJIb (CpemHsisi), XHUMHUYECKas PEaKIHsi, PEaKIHH COCIUHE
peakiuu 3aMelieHus, peakiuu oOMeHa, TerioBod 3¢ddekr peakuuu,
peaKkinu, pacTBOp, MaccoBasi 0N XUMHUYECKOrO SJEMEHTa B COEI}
MPOLIEHTHAsA KOHLEHTPALUS BEIIECTBA B PACTBOPE, SIAPO aroMa, dJIEKTPO
opOWTaTb,  pagdyc ~ aToMa,  BAJEHTHOCTh, CTENEHb  OKHWCIICHI
ANEKTPOOTPUIIATENILHOCTh, TMOJIIPHASE W HEMOJIApHAas  KOBAJICHTHAS
METaJUTHYEeCKas CBSI3b, KPUCTAITMYECKAs periéTka (AaTOMHast, HIOHHASI, MET:
WOH, KaTHUOH, aHUOH, B3JIEKTPOIUT M HEDJIEKTPOIUT, SICKTPOIUTHUECE

HMOHHOI'O 06MCHa, OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCaKIIMU, OKIC.




OKHUCJICHUC W BOCCTAHOBJICHUC, 3JICKTPOJIN3, XUMHUYCCKOC PABHOBCCHUC, (

peaKIu, CKOPOCTh XMMUYECKOH peakiuu, karanuzarop, [IJIK, koppo3us »

OCHOBOIIOJAraromue 3aKOHbI XHMMHH: 3dKOH COXPAaHCHHUSA MACChI, I

22 Menpeneena, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOIaJIpo
2.3 TEOPHUH XUMUU: ATOMHO-MOJIEKYJISIPHASL TEOPHUSI, TEOPHSI DIICKTPOTUTHIEC!
3 Bianenne ocHOBaMu XMMHUYECKOM I'PaMOTHOCTH, BKJIKOYAIOLIEH:
yMEHHUE MPaBUIILHO MCIOJIb30BaTh N3YUCHHBIC BEIIECTBA U MATEPUATIBI |
yn0OpeHusi, MEeTaJIbl U CIUIABbI, IPOAYKTHI MEepepadOTKU MPUPOTHBIX I
3.1 (yrus, mpupogHoro raza, HeTH) B OBITY, CEIIbCKOM XO3SHCTBE, Ha II
3HAYEHUS KUPOB, OCTKOB, YIIEBOJOB AJIsl OpraHM3Ma YellOBEKa; YMEHU
BELIECTB U XMMUYECKHUX IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U OKPYIKAIOL]
3.2 yMEHHUE UHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSAMHM JIPYTUX YUeOH
23 HaJU4He OMbITa pabOThI C Pa3TUYHBIMU UCTOYHUKAMU WH(OpPMAILIUU TIO
' MOMyJsipHas JUTEepaTypa, CJIOBapH, CIIPABOUHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTHBHO OIIEHMBAaTh MH(OpPMALMIO O BEIIECTBAaX, MX MPEB]
' MIPUMEHEHUH U YMEHHUE UCIIOJIB30BaTh €€ I pelieHus] yueOHO-TI03HABAT
Bnanenue ocHoOBaMM MOHATHIHOrO ammapara U CUMBOJIMYECKOTO S3bIF
4 (dhopMysT HEOpPraHMYECKHX BEIIECTB, YPABHEHHN XHUMHUYECKHUX PEaKIIV
HoMeHkJaTypbl (IUPAC u TpuBHanbHoii)
YMenue OOBSACHATH CBA3b TMONOXKEHUs dieMeHTa B Ilepuommdecko
. XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB |
3JIEKTPOHOB), PACHpPENEICHUEM D3JIEKTPOHOB MO YHEPreTUUYECKUM YPOE
TIEPUO/IOB, KAJIHSI U KaJTBITUS
[IpencraBnenue 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
6 ANEKTPOOTPHUIATEILHOCTD), TPOCTBIX M CJHOXHBIX BEIIECTB OT |
[Tepuoamueckoii cucteme (B MaJIbIX MEPUOJAX M TJIABHBIX MOATPYMIAX)
aToma
7 YMmeHue kinaccupuIpoBaTh:
7.1 XUMHYECKHUE DIIEMEHTBI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEaKLINU
8 YMeHue onpenensiTh:




8.1

BAJICHTHOCTDb U CTCTICHb OKHUCJICHHUA XUMUUYCCKHX 3JICMCHTOB, 3aps1 HOHA

8.2 BH/JI XUMHUYECKOU CBSI3U M TUI KPUCTALTMYECKON CTPYKTYPBI B COCTUHEHI
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCJIUTEIh U BOCCTAHOBUTEIT
9 YMeHue XxapakTepu3oBaTh (GU3NUECKHE U XUMUYECKHUE CBOMCTBA:
01 MIPOCTHIX BEMIECTB (KUCIOPO, 030H, BOAOPO, rpadut, armmMas, KpeMHUI
' HaTpUH, KaJui, MarHWH, KJIBIIMH, aTFOMUHUH, JKeJIe30)
CIIO)KHBIX BEIIECTB, B TOM WYHCIE HX BOAHBIX pAcTBOPOB (BOJA.
9.9 CEPOBOJIOPO, OKCHUJIBI U THAPOKCU b MeTaiiioB [-IIA rpymr, anmomMuHu
' (IT u II), oxcunst yraepoaa (II u 1IV), kpemuus (IV), azota u docdopa
CepHHCTas1, CEpHas, a30TUCTAsI, a30THas1, PochopHast, yrojabHast, KpeMHHUE
MIPOTHO3UPOBATh M XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH
9.3 MPUMCHCHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTI
MIPEBPALICHUH B PA3TUYHBIX YCIOBUIX
10 YMeHue coCTaBISITh MOJIEKYJISIPHBIE M HIOHHBIC YPABHEHUS PEAKIIHA, B TO
10.1 peakiuii HFoHHOro oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
10.3 WJUTIOCTPUPYIOUTNX XUMHUYECKHE CBOMCTBA M3YYCHHBIX KIACCOB (TPYIII)
10.4 MOATBEPIKIAIONINX TEHETUUECKYIO B3aUMOCBS3bh MKy HUMHU
11 YMeHue BeIYUCIATh (IPOBOAUTH PACU&Thl):
111 OTHOCHUTEIIbHYIO MOJIEKYJISPHYI0O U MOJSIPHYIO MAacChl BEIIECTB, Mace
' 3JIEMEHTA B COCTUHECHUH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00heM ra3oB
114 10 YPaBHCHHUSAM XUMHUYCCKUX PEAKIIUH U HAXOJUTh KOJTHYECTBO BEIIECTB:
' WJIH TIPOJTyKTOB PEaKIUU
12 Brnagenwue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJJaMU  HAy4YHOTO T[O3HaHUs (HAONIOJCHUE, |
12.1 MOJICIMPOBAHNE) TMPU H3YYCHUU BEIIECTB W XHUMHYECKUX SBJICHHIA;
poOJIeMy U MPEAJIOKUTh ITyTH €€ PerIeHHs
12.2 Oe3omacHOil pPabOThl ¢ XUMHUYECKMMH BEIICCTBAMH, XUMUYECKOWU T




o0opyaoBaHuEM

npaBUjIaMu 0e30MacHOro OOpaleHHs € BEHIECTBAMH, HCIOJIb3YEMbIM]

IIpaBHJIaMH IIOBECACHHA B LECIAX C6epe)KeHI/I5[ 300POBbA M OKpYXKa

123 MOHMMaHUE Bpena (OMACHOCTH) BO3JACHCTBUS Ha KUBBIE OPraHU3Mb
CIOCO0OB YMEHBIIICHHUS ¥ TIPEIOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBHS
13 Hanuume mnpakTH4ecKuX HABBHIKOB IUIAHUPOBAHHWS M OCYIIECTBIICHUS
SKCIEPUMEHTOB:
131 W3yYeHHUE U OINHUCAaHWE (PUIUUYECKUX CBONCTB BEIIECTB; O3HAKOMIJ
' XUMHYECKUMH SIBIICHUSIMU; OTBITHI, HIUTIOCTPUPYIOIINE IPU3HAKU MPOTEK
13.2 M3Yy4YeHHE CIIOCOOOB pa3JieNieHus: cMeceit
MOJIy4€HHE KUCIOPOJa M M3y4YEHHE €ro CBOICTB; MOJIYYEHHE BOJOPOI:
13.3 MOJIyYEHUE YIJIEKUCIIOr0 Ta3a U M3YYCHHE €ro CBOMCTB; IMOJyYEHUE
CBOMCTB
134 MIPUTOTOBJICHUE PACTBOPOB C OMPEEIEHHON MacCOBOM JI0JICH PacTBOPEH!
135 MPUMEHEHHE WHANKATOPOB (JTakMmyca, MeTwiopaHxka u (eHondra
' XapakTepa cpebl B pacTBOpPaxX KUCIOT U HIEN0YeH
WCCIIEZIOBAHUE U OIMCAaHHE CBOWCTB HEOPTaHWYECKHX BEIIECTB pa3l
13.6 B3aUMOJICUCTBHSI KHCJIOT C METaUIaMH, OKCHIAMU METaJIOB, PACTBOPI
' OCHOBAHMSIMH, COJIIMH; TIOJyYE€HHE HEPaCTBOPUMBIX OCHOBAHMM; BBI
JPYTUM U3 pacTBOpA COJIH; UCCIeT0BaHNEe aM(pOTEPHBIX CBOMCTB THIPOKC
peleHue SKCIepUMEHTANBHBIX 3amad 1o Temam: «OCHOBHBIE
13.7 COCIMHEHUIY; «DIIEKTPOIUTHYECKasT quccoluanusy»; «Baxuelme HeM
«BaxkHeHe MeTalIbl ¥ X COSTMHEHM S
XUMUYECKHUE IKCIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKHA MPOTEKAHMS
13.8 KaueCTBEHHbIE pEaKlMM Ha MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
' uoaua-, cyimbdar-, docdar-, kapOOHAT-, CHIUKAT-AHUOHBI, THIAPOKCH]I
MarHusi, KaJbllHs, aTFOMUHUS, JKene3a (2+) u skenesa (3+), meau (2+), u
14 Vmenne:
141 MIPENICTaBIATh PE3YJIBTATHI DKCIIEPUMEHTa B JOPME BBIBOJOB, JI0Ka3aTe
' BBISIBJIATHh SMITUPUUECKHUE 3aKOHOMEPHOCTH
142 YCTaHABIMBATh CBSI3U MEXKIY peaqbHO HAOII0aeMbIMH XUMUYECKUMHU

MPOUCXOSAIIMMHU B MaKpO- 1 MUKPOMHUPE, OOBSICHATH IPUYUHBI MHOT000




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kona IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 [lepBoHava/IbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIbI XUMHUYECKHUX 3J1€eMEHTOB. IIpoc
1.3 Xumuyeckasi popmyina. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIeMEHTOB. CTETIeHb OKHUCIIE!
w 3aKOH TOCTOSHCTBa cocTaBa BemlecTB. OTHOcUTENbHas aroMHas Macca. OTHOCHUT
' MaccoBas 10151 XUMHAYECKOTO 3JIEMEHTA B COEAUHEHUH
L5 KonunyectBo BemecrBa. Moabs. MomsipHas Macca. MouisipHbIii 00bEM ra30B. B3auMocBs
' CTPYKTYPHBIX €IMHUL] BEILIECTBA
16 du3nueckue M XMMHUYECKHE SBJICHHUS. XUMHUYECKas peakuus U e€ MpHU3HaKU. 3aKOH
' XUMHUYECKUE YPABHEHUS
2 Ilepnoanueckuii 3akoH u [leproanueckas cucrema xuMuueckux aneMeHToB (.M. Menze
21 Ilepnoanueckuii 3akoH. Ilepuoguueckas cucrteMa XuMuU4Yeckux aneMeHToB J[.M. MeH
' DU3NYECKUN CMBICT TOPSAKOBOrO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI JIEMEHTA
95 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnexkTponbl. CTpoeHHE 3IIEKTPOH
' 20 xumuueckux 3nemeHToB Ileprnoguueckoit cucrems! .. Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMMUECKHMX 3JIEMEHTOB IEPBBIX TPEX MEPHUO
2.3 aTOMOB, AJIEKTPOOTPHUIIATEIIBHOCTH, METATUNISCKAX U HEMETAUIMYECKUX CBOMCTB) U X
MIOJIO’KEHUEM AJIEMEHTOB B [leproinueckoi CucTeMe U CTPOCHUEM UX aTOMOB
3 Crpoenue BemecTBa
31 Xumuyeckas cBsi3b. KoBaneHTHas (MOJISIpHAst U HETIOJSIPHAS) CBSA3b. DIIEKTPOOTPUIIATENE
' Nonnas cBs3b. MeTtaminueckas CBsi3b
3.9 Tumnbel KpUCTAIUTMYECKUX PEIMIETOK (aTOMHasl, MOHHAs, METAJUTMYECKas), 3aBUCUMOCT
' KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMUYECKON CBS3U
4 Baxneimue npeacTaBUTeIn HEOPraHUYECKUX BelecTB. Hemerauibl U ux coequHeHusl. |
Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COCIMHEHUIN: OKCHIOB (COIe00pas)
4.1 amdoTrepHbie) U  HecoJeoOpasywIiue, OCHOBaHHWM  (WIETOYM W HEPACTBOP

(xucnopozacoaepxKaime 1 6CKIUCIOPOIHBIE, OMHOOCHOBHBIE I MHOTOOCHOBHBIE); COJICH !




dusznueckue M XHUMHUYECKHE CBOMCTBa MPOCTLHIX BCHICCTB-HEMCTAJUIOB: BOOOpPOJA, XIJ

42 docdopa, yriaepona, KpeMHH

43 ®u3nuecKkue M XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAIUIOB: JIMUTHS, HATPU:
' AIIOMHUHMUS, JKene3a. DIEKTPOXUMUYECKUI psiJ] HANPSHKEHU MEeTaioB

4 ®uznyeckue U XMMHUYECKHE CBOICTBA BOJOPOAHBIX COEAUHEHHM HEMETaIOB: X
' aMMHaKa

A5 ®dusnyeckue U XMUMHYECKHE CBOWCTBa OKCHUIOB HemeTauioB: cepbl (IV, VI), azore
' yriepona(ll, IV), kpemuusa(IV). Ilonydyenne okcu10B HEMETAIOB

16 Xumuyeckue cBoiictBa OkcuoB: metawioB [A-IIIA rpynn, nmuka, menu(Il) u xenes
' METaJUIOB

T XUMUYECKUE CBOICTBAa OCHOBaHUN U aM(OTEPHBIX THAPOKCHAOB (HAa MpHUMEpEe TH]
' uHKa). [lomydyenne ocHOBaHUI 1 aM(pOTEPHBIX THAPOKCHIOB

OO0mme XMMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJIHOM, CEPOBOIAOPOJHOU, C
4.8 docdopHoii, KpeMHHEBOH, yroiabHOU. OcoOble XUMUYECKUE CBOMCTBA KOHIIEHTPHUPOBAH
ITomyyenue kucaot

4.9 OO0mre XuMHYECKUE CBOMCTBA cpenHux colie. [lomyuenue coneit

4.10 [Tonyuyenue, cobupanue, pacrno3HaBaHHe BOJIOPO/Ia, KUCIOPOJa, aMMHAaKa, YTIIEKUCIIOTO |

411 [Tonyyenne aMmMmuaka, cCepHOM M a30THOM KHCIIOT B MPOMBINUIEHHOCTH. O0Iue crnocoobl

412 I'eHeTnyeckas CBS3b MEXAY KJIaCCAMH HEOPTraHMYECKUX COECIUHEHUM
5 XHUMHUYECKUE peaKun

51 Knaccudukanus XUMHUYECKHX peakIUi MO pa3lUYHbIM MPH3HAKAM: [0 YHUCITY M COC
' BEIIECTB, 10 TEIJIOBOMY 3(PPEKTy, 10 U3MEHEHHIO CTENEHEN OKUCIEHUS XUMUYECKUX AT

£ TeroBoil 3¢ (deKT XUMHUECKON peakluu, TEPMOXMMHYECKHE YypaBHEHHUSA. OK30- |
' TepMoXxUMHUUYECKHE YPaBHEHUS

£ 3 OKHCIUTENIBHOBOCCTAHOBUTENBHBIE  peakiuu. OKHUCIUTENM U BOCCTAHOBUTEINH.
' BOCCTAHOBJIEHMSI. DJIEKTPOHHBIN 0ajJaHC OKHUCIUTEIbHOBOCCTAHOBUTEIBLHOM peaKiuu

c4 Teopust SMEKTPOJUTHUECKON THUcconanuu. KaTHoOHbI, aHHOHBL. DJIEKTPOIUTHI U HEDJIE
' 51eKTposInThl. CTENeHb AUCCOLUAINN

£ 5 Peakuuu noHHOrOo OOMeHa. YCIOBHSA NPOTEKAHUS PEaKIMi HMOHHOTO OOMEHa, IO
' YpaBHEHUS peaKkuid
6 XuUMHS ¥ OKpYXKaromas cpea




BemectBa u Marcpuajibl B IMOBCEAHEBHOM >KM3HH YeEIOBEKa. be30ImacHOe HCIIOJIb30E

o1 peakiuii B mabopatopuu u ObITy. [lepBast moMoIIb P XUMHYECKHUX OKOTaxX U OTPABJICH
XUMHUYECKOE 3arpsi3HEHHE OKpYXKaromeld cpenbl (KUCIOTHBIE JIOXKAW, 3arps3HEHHE I
6.2 cnocoObl ero npenotBpamienus [IpenensHas momyctumas KoHieHTpauus BemecTs (I1
9KOJIOTMYECKUX IpobieM. Ycuiaenue napHuKoBoro 3¢ dekra, paspyiieHue 030HOBOTO CII
[Ipumenenue cepsl, a3ota, ¢ochopa, yrieposa, KpeMHHS U UX COSAUHEHUH B OBITY, M
6.3 CeNIbCKOM xo3siicTBe. [IpMMeHeHHMe MeTajuloB M CIUIaBOB (CTanb, YYTYyH, IIOpal
IPOMBIIICHHOCTH UX coeanHeHHH. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOB
6.4 [IpupomHbIE UCTOYHUKHU YIIIEBOAOPOJOB (Yroiib, MPUPOAHBIA Ta3, HEPTH), MPOLYKTHI
' POJIb B OBITY U TIPOMBIIIIJICHHOCTH
[lepBoHavanbHBIE TOHATHS 00 OPTaHUYECKHX BEIIECTBAX KaK O COSTMHEHHAX yriepona (
6.5 9TAHOJ, TJIMLEPHH, YKCYCHast KHcioTa). [IoHsATHE 0 OHOJIOTHYECKH BaXKHBIX BELIECTBAX: K
POJHU B )KU3HH YEJIOBEKA
7 Pacuérsr:
7.1 1o (opmyaamMm XUMUYECKUX COETMHEHUI
7.2 Macchl (MaccoBO) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

O.C. Taopuensin, WU.I'. OcrpoymoB, C.A. CnagkoB «Xumusi 8 kmaccy. YUeOHHK Jyist
o0meoOpa3oBareibHbIX  OpraHuzauui  3-m3panue.  Jlomymeno — MuHuCTEpPCTBOM
npoceenienus: Poccuiickoit penepamnmu Mocksa « IIpocBerienue» 2021.

O.C. Tabpuensn, N.I'. OctpoymoB, C.A. CrmagkoB «Xumusi 8 Kimacc». YUeOHUK IS
001eo0pa3oBaTeNibHpIX  OpraHm3anui  3-m3manwe.  Jlomymeno — MHHHCTEPCTBOM

nipocBetieHust Poccuiickoii dpenepanmu Mocksa « IIpocsemenue» 2021.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

100 GamnoB mo xumuu. [lomubeiii kypc s mocrynatonmx B BY3wl Ilon penaxumeit
npodeccopa PAH, mokropa xummueckmx Hayk B.B. Herpebemnkoro 6-m3manme Mocksa
Jlaboparopus 3nanuii. 2024

I'IT. Xomuenko N.I".Xomuenko «COOpHMK 3a/1a4 10 XUMHHU i ocTynaomux B BY3bm»
Mocksa. HoBast Bonna. 2004

E.B. CaBunkumna, M.H. JlaBbigoBa «EID+OI'D momHeli kypc xumum». Mocksa.
JIaboparopus 3Hanuil. 2024.

M.A. Ps060oB COopHUK 3aJau ¥ ynpaxHeHu# no xumuu 8-9 kinacceil3narenseTBo «9K3aMen»
2026.

H.JL T'nunka. O6mmas xumus . Mocksa.2024
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