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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMmMbl IO Y4EOHOMY TIPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, pacopelielieHue 1Mo  KilaccaMm, PEKOMEHAYEeMYIO
NOCJIEIOBATEIbHOCTh  MU3YYEHHS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4YEOHOTO MpeaMeTa B peanu3ali TpeOOBaHMN K IIaHHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

N3yuyeHne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOUIEKYJIBTYPHYIO OArOTOBKY, HEOOXOIUMYIO AJIsi BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpECOB OOydarolUXCcs, Ha MPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXXUT OCHOBOW [UIsi (POPMHUpPOBAHUS MHUPOBO33PECHUS
0Oyu4arolerocsi, €ro MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPENICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPreTUYECKOW, NPOAOBOIBCTBEHHOM
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuyeHne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsI KYJIbTYpPbl IUYHOCTH O0YHAIOIIUXCS, MX O0MIeH 1 (YHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEeU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI
MIPEICTABIICHUNA O €UHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTIPEJICTICHHOTO Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MOHATUNA OPTaHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKJIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e ATU CHCTEMBbI OpPraHMW30BaHbI MO MPHUHILMITY TOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHS O CTPOCHUH aTOMa U XHMHYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMK BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU IOJOKEHbI AMIIUPUYECKU IOTYyYEHHBIC
daxtel. TeopeTuueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy W 00€CleurBalOT OO0Yy4YaloIIMMCS BO3MOXXHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee N3yUYCHHBIX YUCOHBIX MPEIMETOB: OKPYKAIOIITHN
Mup, ouosiorusi, pusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUHU (yriayOJaEHHBIH
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydeOHOro mpeamMeTa W oO0ecleueHue YCIEelIIHOIo
oOydyeHHsT Ha CJeAylolleM YpoBHE oOpa3oBaHusa. B mporpamMme 1Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepenunanys  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
OoOydJarommMxcsi W TOCJIEAYIONIee CaMOOTpEeeHUE B BHIOOpE HaIpaBlIeHUS
oOy4deHHs B IpO(UITBHBIX KJIaccax.



YrnyOnéHHoe uW3ydeHHe XHMHHM ~ CIIOCOOCTBYET — peaiu3alluu  3ajad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KXIOMY OOydYaromemycsi NpOsSIBUTh CBOM HWHTEJUIEKTyallbHbIE W TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHUH Yy4eOHOTO MpeaMeTa, He0OX0AUMbIE JIJIS POIOKEHHUS
oOpa3oBaHuUs U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoaéHHOro, MpoQUILHOI0) HM3YyYEHHUS OTIAEIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I11IeT0 00pa30BaHMsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yloTcsl B mpolecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHUA, OOJACTH MPAKTUYECKOM NEATeIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAyKH, B MNPHUOOIMICHHUH K HAy4YHBIM
METOJaM TMO3HAaHUS TPU H3YUYCHHM BEIIECTB U XUMHUYECKUX PpEaKIUH,
(dbopMHUpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHHWH B Y4YEOHO-IIO3HABATENILHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enu u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U 00IEH KyIbTYPHI.

N3yyeHnne XMMHUM HAPABIICHO Ha JOCTHKEHUE CIEAYIOIINX LEJICH:

(GbopMHpOBaHWE MHTEIUIEKTyaJIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI [IJIi TOHUMAHUSI XUMHUUYECKON CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUPa, OCBOEHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroUMXCcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENbCKOM  NIESITENbHOCTH, K  HAy4YHbIM  METOJaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QYHKIMOHAILHOW W €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPA, WCHOJIb3ysl 3HAHUS U OMbIT, MOJYYEHHBIE MPU H3YyUYECHHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B MIOBCETHEBHOM KU3HU U TPYAOBOU
NEATEIbHOCTH;



pa3BuUTHE y OOYy4YarONIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NEATEeILHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS M HAMPABICHHOCTH JAIBHEHUIIIETO 00yUeHUS;

OCO3HAHHE IIEHHOCTH XMMHMYECKUX 3HAHUU B KM3HHU YEJIOBEKA, IOBBIIIICHUE
YPOBHSI DKOJOTHYECKON KYJIbTYphl, HENPHUATHE JEHCTBHUM, NPUHOCSIIUX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KTI0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JIEATCIBHOCTH.

Ha yriny6nénnoe n3ydyeHue ydeOHOTo npeaMera « XuMus» oTBoauTcs 1mo 136
gacoB B 8 u 9 kiaccax (4 yaca B HeJIeJi0), Bcero 272 yaca 3a JiBa rojia 00y4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHas 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HUKHOBCHHS W PA3BUTHS XUMHUU. XUMHUSA B CUCTEME HayK. Tema u
BemiecTBa. PU3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ATPEraTHbIE COCTOSIHUS
BemeCTB. [IoHATHE O TEOPETHUECKHX M SMIIUPUYECKHX METOJAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOII0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBienust 0 HAay4HOM MTO3HAHUU HA TEOPETUUECKOM YPOBHE: HAYyUHbIE (PaKThI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTomax pabOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBmna OGe3zomacHoro oOpamieHusi ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yuctele BemecTtBa U cMecHu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOJAHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoOsl pazneneHus cMeceid. OuncTka BELEeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
3neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas popmyra. BareHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OnpeneneHrue BaJEHTHOCTH SJEMEHTOB [0
(bopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE (POpMYJT OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHas
MOJEKYIsIpHas Macca. MaccoBast A0S XMMHYECKOTO JJIEMEHTA B COECIMHEHUMU.
Haxoxnenue npocreinieit ¢opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KommmuecTBo BemectBa. Moiib. MonsipHas Macca. B3auMoOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMUYECKUX COoeauHeHui. MolsipHas macca CMecH BelecTB. MoJbHas 0
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimmei GhopMyIbl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeaKIuid. 3aKOH COXPAHEHUS] MACChl BEUIECTB.
AToMHO-MOneKysipHas Tteopusd. KuszHb M aestenpHocTh M.B. JlomoHOcCOBa.
XUMUYECKHE ypaBHEHHS. TUIBI XUMUYECKUX PEAKIUN (COCIUHEHUS, PA3JIOKEHHUS,
3aMelneHusi, 0OMeHa). PacueTsl mo XuMU4eCKuM ypaBHEHHSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M  SABJICHHA. 3HAKOMCTBO C
XUMHYECKOM TOCYAOH, C TpaBWjiaMud paboTbl B J1a0OpaTopud W TpHUEMaMu
oOpareHus ¢ 1abopatopHbIM 000pyaoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmonenue gusnueckux (MiaBlieHUE BOCKA, TasHUE JibJIa, paCTUPAHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE MEAHOU MPOBOJIOKHU, B3AMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBeHuH. O3HaKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PpeaKIui
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1€CTBUE
xkenesa ¢ pactBopom conu Meau (11). M3yuenne criocoOoB pazzaeneHus: cMeceit (¢
IIOMOILBIO MarHura, buabTpOBaHKE, BbIITApUBAHUE, TUCTUIUISLAS,
xpomarorpadusi), NPOBEACHUE OUYMCTKU IOBapeHHON conu. Habmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMNX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazmpo. MomsipHblii 00bEM ra3oB. OTHOcHUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIUSAX.

Kucinopon — anemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl moy4eHus: KUCI0poia B Jad0paToOpuu U MpOMBIIUIEHHOCTH. [ToHsTHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYEHHE J1JI5 JKUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBolt 3p(}EKT XMMHUYECKOW pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- U JHJOTepMHUYECKUE peakiuu. TorumBo. Mcnonp3oBaHue yriasi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsarue o mapHukoBoM 3pdexre.

Bonopon — anemMeHT u poctoe BemecTBo. Haxoxnenue Boaopoaa B IpUpoze,
duznyecKkue U XMMHUYECKUE CBOICTBA, MPUMEHEHUE, CriocoObl nonyueHus. [lonstue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILIMBA.

Bona. ®usnueckue coucrtBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE 1 HEHACBIIIEHHBIE pPAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
®dakTophl, BIUSAIOIIME HAa PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HBIX BEILECTB.
Crioco0b! BbIpaK€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MPUPOAE U B KHU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. [lonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapoiHas HOMEHKIATypa OKCHAOB. TpHUBHaNbHbBIC
Ha3BaHMS OKCHIOB. DU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[ToHaTHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCIOPOJACOJEPKAINIUX KHUCIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroBa. Ilomyuenme kucnor. Kucmorer B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kiaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHHUA. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBOMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMH) M CIOCOOBbI mMojyudeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH U IIEIOYaMH) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha NpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAepKaHusl KUCIOpOa B BO3IyXE;

NoJIy4eHHe, COOMpaHue, paclio3HABaHUE U U3YYEHUE CBOMCTB KUCIOPOa;

HaOJIOZICHNE B3aWMOJICHCTBUSA BEIIECTB C KHUCJIOPOJAOM U  YCIOBUHU
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPESHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMyu OKCUIOB U OMMCAHUE UX CBOWCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3aMMOJeicTBrE Bofopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPacTBOPEHMsSI BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAINIAMU (HATPUEM U KAJIBIIUEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencteusa okcuaa meau (l1) ¢ pactBOpoM cepHOI KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckas cucTeMa XMMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aromoB. XuMuuyeckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. IloHsTHE O
rpynmnax (CeMencTBax) CXOJHBIX 3JEMEHTOB: ILIEJIOYHBIX U IIEIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepnoandeckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHONIepuoaHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpynisl (A- u b-rpymiebr).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTMBHOCTS.
DNEeKTpOHbL. DJNEKTPOHHAs OpOUTalb. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W DJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl atroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsbl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumMuueckux 3aeMeHToB [lepuoanueckoii cucremsl 1. 1. Menaeneena:
pacrmpesiefieHde 53JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO FpyniaM 1 nepuojam. MzmMenenune
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEpUOJaX U



rpynmnax. XapakTepUCTHKAa XWMHUYECKOIO 3JEMEHTa [0 €ro IMOJOXKEHHUIO B
[lepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB JUIA Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MIOHHASI CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW UM MOHHOW CBSI3U.
DONeKTpOHHBIC U CTPYKTYPHBIE POpPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTBa. TUIbl KpUCTANIMYECKUX PEHIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaereHue CTeneHed OKUCICHNUsI aTOMOB B OMHAPHBIX
coeqMHEHHAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULIMEHTOB METOAOM 3JIEKTPOHHOTO OajaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEJINPOBAHUE CTPOEHUS MOJIEKYJI IpPU IIOMOIIM PHUCYHKOB, MOJENEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POpMYT;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEakuil (TOpeHUE, peakuy pa3ioKeHUs, COSTUHEHMS).

MesxknpeaMeTHble CBSI3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YyYEHWH XMMHM B § KJacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHSITHIX B OTJACIBHBIX €CTECTBEHHBIX HayKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIIECC), HAYUHBIN (aKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHaju3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

®duzuka: sBIECHUS NPUPOAbI, (U3UUYECKUE SIBICHUS, BELIECTBO, TEIIO,
du3nueckue BEIMYMHBI, €JAMHMIBI H3MEpPEHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BEUIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, >XKMJAKOCTEH M TBEPIbIX (KPUCTAJUIMYECKHUX) TEJ, BJIECKTPUUECKUU 3aps,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTes, mporecchl 0OMeHa BEIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTE€pPUAJIBI.



9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[loBTOpeHune u yriyOieHue 3HAaHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHbIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPTUs
noHuzauuu). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiell aTOMOB
Majbix nepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMUYECKUX AJIIEMEHTOB B CBETE
NPEACTAaBICHU O CTpoeHHH aroma. CTeneHb OKHUCIEHUS U BaJCHTHOCTb.
[IpencraBiieHne 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(9NIEKTPOOTPUIIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemecTBa. BeimiecTBa B TBEPIOM, JKHUJIKOM U Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
NoJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MeEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNIMYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKUX  pEaKIuil.
Knaccudukanus XMMHUECKUX peakUUid MO pa3IUYHbIM MpU3HAaKaM (IO YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TEImIoBoMY 3p(deKTy, o
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YUYacCTHIO KaTaJu3aTopa, 10 arperaTHOMY COCTOSTHUIO pearupyronX BEUIECTB).

DNEeMEHThl XUMUYECKON TEPMOJIMHAMUKN. DHEPT€THKA XUMUYECKHUX PEAKLIUIA.
TenmoBoit >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXMMHUYECKHAE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BeluuciieHus 1o
TEPMOXUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTM XMMHUYECKOW pEaKUHH. 3aKOH JICMCTBYIOLIUX Macc.
@DaxTopsl, BIAUSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIHUHU. DHEPrus aKTUBALWU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illatense. VYcmoBusa cMmemeHus
XUMHUYECKOTO paBHOBeCUA. PaKTOphI, BIMSAIOIIKME HA COCTOSHHME XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NPEBPAICHUI B PA3IMYHBIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUNA 00 M3yYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.



OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OxucIuTeNBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTtaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BAaHUEM METO/a SJIEKTPOHHOTO OajaHca.

DNEeKTpoIUTHYECKAsT auccouranusa. XHUMHUYECKHE pEeakluu B PacTBOpax.
Teopus anekTponuTuieckoi nucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTAUIOTHApATaX. OIJEKTPOJIUTHI U
HEAJIEKTPOIuThl. KaThoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpoWM3BENEHHE  BOBL.
Bopoponueiii  mokazarens. MHAMKATOpPBL.  DIIEKTPOJIUTHYECKAS AUCCOLMALUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHA.
MonexkynspHsie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWIl M COJI€ll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
aucconnanvu. KauecTtBeHHbIE peakiiy Ha NOHBL.

I'mppoim3 conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJHBIX pacTBOPAxX COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SABJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB H
HeMeTaJsIoB (rpaduTa 1 aMasa), CJI0KHBIX BEUIECTB (XJIOpUIa HATPUs);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOW PEAKIUU OT BO3IEUCTBHUSA
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKHUX PEaKLUid;

MCCIIEOBAHNUE DJIEKTPOIPOBOAHOCTH PACTBOPOB, IIPOILECCA AUCCOLMALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKIMM
MOHHOTO 0OMeHa (00pa3oBaHueE OCaiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BObI);

MPUMEHEHUE UHIUKATOPOB (J1akMyca, MeTHWIopaHxka u peHondranenna) ais
ONPENIEIICHNS XapaKTepa Cpebl B paCTBOPax KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJEHUE  OIIBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHSI, COEUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KadeCTBEHHBIX
peakuuii Ha UOHBI;

pElIEHHE OKCIIEPUMEHTAJIBHBIX 3a7ad 1o TeMaMm: «OKHCIUTEeNnbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
JIVCCOLAALTUSY.

HemeTaJsibl 1 X COeIMHEHUS



OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BELIECTB, awioTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKHUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaM{, HEMeTalUlaMd, BOJOHW, Ienodyamu). XiopoBoaopon. ConsHas
KHCJIOTa, XMMHUYECKUE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBue Xjopa U
XJIOPOBOAOPOA Ha OPTAHU3M YeJIoBeKa. BaxkHelIne XJIOpUIbl U UX HaXOKICHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAIUX KUCIOTAX XIJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIE CTENEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTPOIIHBIE MOAU(DUKAIIMN KUCIOPOAA U Cepbl. XMMHUECKHE CBOMCTBA
cepbl (B3aMMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBoJaOpoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJBbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHuUCTas KHCIIOTa U €€ COJIH.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE IMPOMBIIUIEHHOTO CHOcO0a MOJY4YEHUSI CEPHOM KHUCIOTHI.
[TpencraBieHuss 0 XUMUYECKOM IPOU3BOACTBE U CBA3aHHBIX C HUM NMPOQECCUsIX.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakiuu Ha CYIbPUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COEIMHEHUN B MPUPO/IE.
XHUMHUYECKOE 3arpsiI3HEHUE OKPYXAIOIIEH Cpellbl COEAMHEHUSMU cepbl (KUCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3lyXa), CIIOCOOBI €r0 MpeAoTBPAICHUSI.

Oo6mast xapakrtepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHUE B MpUpoje, (PU3MYecKkue U XMMHUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MIPUMEHEHHE U MOTY4YeHHE B JJaOOpaTOpUu
Y MpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHUe W B3aUMOJIEMCTBUE CO IeioyaMu), npuMmeHeHue. KadecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ Mody4YeHne, GU3NYECKrue U XUMUYECKHE CBOICTBa (00IIHe KakK
IpeICTaBUTEN Kilacca KHUCIOT M creuu(puyeckue), MpuMeHeHne. XHUMUYECKue
peakiyu, JieXKalire B OCHOBE MOJTYYEHUsI a30THOM KUCIOTHI B MPOMBIIIIEHHOCTH.



Hutpatet u HuUTpuThl. KauecTBeHHBIE peaklMd HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHsie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METANIaMU, KUCIIOPOIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W CepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢pu3nUecKue W XUMUYCCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorenuaax docdopa (I, V).

[ToHsiTHE O MUHEPAIBHBIX YA00peHUsIX. A30THBIE, (hochHOpHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHUE OKPY’KaIOIIeH Cpeibl COeTMHEHUIMHU a30Ta
u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadurt, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeHiCTBME C METa/llaMi, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupo/e.
Oxcunpl yriaepoja, ux ¢Gu3MuecKiue U XUMHUUECKUE CBOMCTBA, JICHCTBUE HA KUBBIC
OpPTraHU3MBl, MOJYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
CBsI3aHHBIE C OKcHIoM yriiepoja (1V). YronasHas Kkuciiora v ee cojiu, ux pu3nueckue
W XUMHUYECKHE CBOMCTBA, TONlyueHHMe U  npuMeHenue. KapOoHaTsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yTaepojia: yriieBoJopoabl (METaH, 3TaH, STUJICH, alleTUJICH), STAHOJ, TIUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X NEPEPaOOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTHMYECKH Ba)XHBIX OPTaHMYECKHX BEIIECTBAaX — JKHUpax, Oenkax,
yIaeBoJaXx — M WX pOJM B JKU3HU dYeloBeKka. EAMHCTBO OpraHMYecKHX u
HEOPTraHUYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmdeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kucinora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U IPUMEHEHUE B OBITY
¥ TIPOMBIIIIEHHOCTH. BaskHemme cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobmempl 6e30macHOrO  MCIOJIB30BAHHMS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCETHEBHOM JKM3HH.



Bbop. OcobGennoctu ctpoenus aroma. O01IMe MpeicTaBaeHus 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIMIMX (U3UUYECKUE M XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaUEeCTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMU- U UOAUA-UOHBI U
HaO0JI0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COSTUHEHUH;

HaOMIOICHWEe ~ Tpollecca  OOyIIMBaHWSA —~ caxapa  HOA  JICWCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4EHUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

IPOBEJCHUE KaYECTBEHHBIX PEAKIUI Ha CYIbQUI-, CYIbPUT- U CYIb(PaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liamMu a30THBIX U POCPOPHBIX yIOOPEHHI;

NoJlyueHue, coOupaHHe, pacrno3HaBaHUE W M3YUYCHHE CBOMCTB aMMHaKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

IPOBEICHNE KAaYECTBEHHBIX PEaKUUi HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

U3Y4YEHHUE B3aUMOJICHCTBUS KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
dymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

noJlyuyeHue, codrpaHue, pacro3HaBaHUE M U3YyUEHUE CBOWCTB YTIJIEKUCIIOrO
rasa;

MPOBEICHHE KAuyeCTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHHUE NMPU3HAKOB UX MPOTEKAHMUS;

U3Y4YeHHUE B3aMMHBIX MPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3llaMyd MPUPOAHBIX KapOOHAaTOB M CHJIMKATOB, C
MPOAYKIMUEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHre SKCIEePUMEHTANBHBIX 3a1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COEJIMHEHUSD.

MeTtasiibl U MX COCAUHEHUSA

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTepUCTUKA XUMHUUECKHUX 2JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUH UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
anementoB [[. . MenaeneeBa n crpoeHus atomoB. Metamisl A- u b-rpymnm.



CrtpoeHue NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYITAKOBaHHAs ). 3aBUCUMOCTh (DU3UUECKUX CBONCTB METANIOB OT CTPOCHUS
KPUCTAIOB. DJEKTPOXUMUYECKUN psj  HampspkeHu  MertaiioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOTYYEHUS METalIoB,
METaJUTyprus. DJIEKTPOJIH3 PACILIABOB U PACTBOPOB COJIEH KaK OJUH W3 CIIOCOO0B
noTyueHust MeTaJiioB. [ToHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOpallOMUHUNA, OpoH3a). [IpuMeneHue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIJIEHHOCTH.

Memannvt A-2pynn

[lenounsie mMeTampl: nonoxeHue B [lepuoanyeckon cUCTEME XUMHYECKUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJEHUE B IPUPOJE.
duszndecKkue 1 XMMHUYECKUE CBOMCTBA (HA IIpUMEpe HATPHSA U Kajus), MOJydeHHE.
OKcubl M THAPOKCUIBI HATPUA U Kaius. [[pyuMeHeHrne menoyHbpIX METaIOB U UX
coequHeHu. buonornyeckast posib HaTpUs U KAIHSL.

[[lenoyno3emenbpHble METAUIbI MarHMii M KalblMA: IIOJIOXKECHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJICHUE B npupojie. PU3NYECKHEe U XUMUYECKUE CBOMCTBA MarHusi 1
KaJibIusl. BaxkHeilre coeIMHeHns Kaablusl U Maruus (OKCHUJI, TUAPOKCHJ, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJblUs B IIPUPOJIE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxoxacHHEe B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCU]IA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILIaBOB.

Memannwot b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (MOOOYHBIX  MOATPYIMN):
nonoxkenne B llepuonnueckoit cucreme Xumuyeckux odnmemeHTtoB J[. .
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBJIEHUE «IPOBaJIay AIEKTPOHA Ha
IpuUMepe CTPOSHHUsI aTOMOB Xpoma, Meiu, cepedpa. BajgeHTHbIE COCTOSTHUSI aTOMOB
d-31eMeHTOB, CTCIEHM OKHMCICHHS aTOMOB B COCAMHEHHUSAX. 3aBHCHMOCTh
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THIAPOKCHIIOB METAJIOB OT 3HAYCHMS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
ITepBoHayanbHbIC NPEACTABICHUSA O KOMIJIEKCHBIX COSIMHEHUSX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEICHH OKucieHus. OOmme KpaTKue
IpeACTaBICHUS] O (U3HUYCCKMX M XUMHYSCKHMX CBOMCTBAX IPOCTHIX BEIICCTB
(B3amMOACHCTBHE ¢ KHCIOTAMH-OKHUCIUTEIAMH), 00 UX OKCHAAX, THAPOKCHUAAX U



colisix, ux mpumeHeHuu. [IpeacTaBiaeHus 00 aMMHUAYHBIX KOMIUIEKCAxX cepedpa u
Meau. KauecTBeHHBIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTETICHb OKHCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTpoeHune aTtoma, CTENEHH OKHCIIeHHs. HaxoxleHue B mpupoje.
du3nyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, IpUMeHeHue. buonornyueckas posib
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyyeHue. KauecTBeHHbIE peakIuu Ha KaTUOHBI XkKene3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel Jkene3a. [Ipou3BoACTBO uyryHa W CTallu.
DKoJIoTHYECKHe MPOOJIEMBI, CBI3aHHBIC C METAJLUTYPTHIECKUMHE MPON3BOICTBAMH.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOICHCTBUSA METAJIIOB C BOJIOW, C pACTBOPAMHU COJIEW U KUCIIOT,
HCCIIEIOBAaHUE TMPOIECCOB BJIEKTPOIM3a pacTBopoB xyopuaa meau (ll) m wnonuna
KaJIMsl, KOPPO3UU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, X TUJIPOKCUIOB — ¢ okcuaoM yriepona (1V) u kucnoramu;

M3Y4YEHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIbIIMS, )KECTKON BO/IBI;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKele3a, UX XUMHUUYECKHUX
CBOJCTB;

U3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IUHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U ONMMCAaHUE OKpAaIlMBAHUS IJIAMEHU MOHAMM HATpUs, Kajaus U
KaJIbIIUS;

uccienoBanne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (1) u rugpokcuaa nuHKa;

pelIeHne IKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeiine MeTamibl U Ux
COETUHEHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKA. BaxHeumue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEIIECTB U XUMHYECKUX peakiuii B ObiTy. IlepBasi moMouis mpu XUMHUYECKHUX
0KOTrax Y OTPABJICHUSIX.

HoBeie Matepransl 1 TeXHOJNIOTHUH. [[pUHINIIBI «3€TTEHOU XUMUW.



OCHOBBI HKOJIOTMYECKON TPaMOTHOCTH. XHUMHUS U 30pPOBbe. 3HAUYECHUE
W3Y9YaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (QYyHKIIMOHUPOBAHHS
opranuszMa yesnoBeka. [loHsTue o 310poBOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroleh cpeiibl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHI: O3HAKOMJIEHUE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHualbl),
ONpENEJICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpoliecca
0o0pa30BaHUs KUCIOTHOTO JAO0XIsS, U3yUY€HHUE €Tr0 BO3ACHCTBUS HA MaTEpPUAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3jiesioB KypcoB 8-9
KJIACCOB

[leproauueckuii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKHIKOM M ra3000pa3HOM COCTOSIHUU. Bubl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMHUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKHMX PpEaKIUH 10 pa3IMyHbIM  IPU3HAKaM.
[IporHo3upoBaHrue BO3MOXKHOCTA TNPOTEKAHUS XUMHUYECKUX TPEBpaIIeHU B
Pa3IMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuuu okuciaeHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  JUCCOUMAIMA U OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIusX.

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHATUMN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (MPOIIECC), HAYYHBIHN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCUUKAIMs, MEPUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuabl.

®duzrka: BEMIECTBO, TeNO, (U3MUYECKUE BEIMYMHBI, CIUHUIIBI H3MEpPEHUS,
Macca, 00BEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHBIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPABIX (KPUCTAUIMYECKHUX) TeI,
KpUCTaJTMYECKas PEUIeTKa, SJIEKTPOH, AP0 aTOMa, POTOH, HEUTPOH, MOH, HYKJIU/I,



W30TOIbI, KBaHTBI, PAJIMOAKTUBHOCTh, alb(da-, OeTa- W raMMma-u3JIydcHHE,
AIIEKTPUICCKUI 3apsij, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKHU, COJTHCIHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIIECTB,
MUHEpaIbHbIC YIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
HCKOTIaeMble, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTMsI:  CTPOWUTENBHBIC  TEXHOJOTHMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH JICKTPOHHOMN MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOTpaMMbl OCHOBHOT'O  OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMU, TPHUHATHIMM B OOIIECTBE NpaBWIaMU U HOPMaMM IOBEJEHUSA U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsSl, CaMOPA3BUTHUA U COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIlIMpeHne OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE€ B YaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMaHUE 3HAUEHUSI XUMUUYECKON HayKH
U TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIeCTBa, B pa3BUTHU SKOHOMUKHU Poccun
Y CBOETO PETHUOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aMMOTIOMOIIU B TMpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKinH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MIPOU3BOJUTEIILHBIX CHJI OOIIECTBA B IIEJIOM, POJM W MECTa HAYKH «XUMHS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJOTHUYECKOU CPENOH;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpa30BaHHIO, K WCCIIEI0BATEIHCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUNA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTrOJsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYJOBOM JESATENIBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM IEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpEaIu3aluy B 3TOU
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX MOCJIEICTBHA ISt
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTHYECKUX TPOOIeEM
U IIyTeN UX pPeLeHUs; CHOCOOHOCTh MPUMEHATD 3HAHUsI, IOJTydaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a[ad, CBA3AHHBIX C OKpYXaloled Ccpeiol; aKTUBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOUIECH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpaKAaHUHA W TMOTPEOUTENsE B YCIOBHUSIX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaloOIMMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) TMOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JIUHCTBO MHUpa W TMPOLECC MO3HaHMs (BEIIECTBO, CBOWCTBO,
DHEpPTUs, SBICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM IS TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁHLIe HeﬁCTBHﬂ

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTHMMH MOHATUIMU); aHAJIU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BHIOMpPATh OCHOBaHUA I KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JCTYKTHBHBIC, TIO AaHAJIOTHH ); MpeJIaraTb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPHUMEHSATH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOICIBHBIE TIPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIIUK — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
NPEACTAaBICHUM  XapaKTepH30BaTh M3y4YaeMble XHMHYECKHE BEIIECTBA W
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaegoBareJibCkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIBCKON IeATSIILHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1IeJb W 3aJadd, COOTBETCTBYIOIIHC
pEIIeHHIO MPOOJIEMBI; TIPEeJIaraTh OMMCATEIIBHYIO WA O0BSICHUTEIHHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJHWTH H3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUST U BBIBOABI MO pe3yjbTaTaM IMPOBEIACHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTUUECKH OLICHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3nuyHble MeTOIbl W (OPMYIMPOBATH 3alpPOCHl NPU IOUCKE U OTOOpe
uHpOpMaLY, HEOOXOAMMOU MM BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopmanuu (cxembl, rpaduku, AuarpaMMbl, TaOJHIbI, PUCYHKH U JPYTHE
¢dopMBl); YMEHHS HCIONIB30BaTh HAyYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHUEe) 3HAKU U CHUMBOJIBI, (popMyIbl, a0OpeBHATypbl, HOMEHKIIATYPY,
UCMONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; MMyOJIMYHO BBICTYNaTh C Ipe3eHTalUEH
pe3ylbTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJ€ Juaiora u
(MJIM) TUCKYCCUU 3a1aBaTh BOMPOCHI O 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyIMpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJIBHO BBITIOTHEHUS MPEAJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paACHpEeleisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBIMOJHATH CBOIO 4YacTh pPabOThl, KOOPJAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPENACTSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHHMSIMU, «MO3TOBOM INTYypMe» U JApyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIENOBATENbCKUE 3aayl: CAMOCTOATEIHHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PabOTy MPH PELICHUU y4eOHON Min
UCCJIEIOBATENbCKOM 3a/1a4; HA OCHOBE IIOJYUYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIECHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATEIbHOCTH; KOPPEKTHPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS MPOTPAMMBI TI0 XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0230BOI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEATM30BBIBATh YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAEKTOPUIA, B TOM YHUCJI€ UCTOJb3Ysl CETEBOE B3auMOJIecTBUE opranu3anuu. 11o
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTH MaTepHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYaIOMIMMKCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, CrIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pasNUYHBIX YYEOHBIX U peajJbHBIX JKU3HEHHBIX YCJIOBHSX; O00ECIEYHBAIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHmy oOyuenuss ¢ 8 Kaacce y oOyuwarormierocs OyayT chopMHUpOBaHBI
CJIEIYIONIUE MPEIMETHBIC PE3YNIbTaThl U3YUYCHHS XUMUHU Ha YTIyOJECHHBIM YPOBHE:

PACKpBhIBaTh CMBICI OCHOBHBIX XUMHUUYECKMX TOHSTHM: aToM, MOJIEKYJa,
XHMHUYECKUN JJIEMEHT, METajll, HEMeTallJl, aJUIOTPOIHs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOrOo »JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(OTEpHBIH THAPOKCHI, XUMHUUYECKas pPeakIus,
KJIaccuUKaIys pPeakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu
3aMelIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs M HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTUOH, AaHUOH, pacTBOpP, MaccoBas JOJs BELIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WJUTEFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9T MOHATHUS MIPU ONMCAHUU BELIECTB U UX MPEBPALLICHHUII;

UCITI0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COEIUHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OINPEAEIEHHOMY KJacCcy COeIMHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTAJIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOHaxX
VCCJIEIOBAHMSI BEIIECTB U U3YUYECHHSI XUMUYECKUX PEaKLUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MOJIOKEeHMs B Ileproauyeckoit cucreme:

OMMKCHIBATH U XapAKTEPHU30BaTh TabInuHy0 hopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHAs noArpynna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masbie nepuoab»y U «O0JbIINE MEPUOIBDY;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHUCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsijl
a1ipa, 00IIee YUCIIO0 ANEKTPOHOB U PaCHpeIEICHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TOJIOKEHMST dJieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
OpOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKUE peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TerIoBoMy 3G DeKTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOa, BOJOPOAA, BOJIbI, OOIIME XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKIAss TPUMEPAMHU  MOJICKYJSIPHBIX ~ YPAaBHEHHMHA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATH POJIb KHUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MPOIECCax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUSA, BO3MOKHOCTH TPOTEKAHUS XUMHUYECKHUX IPEBPAIICHUA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTrO 3JIeMEHTa B COSIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITY BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKIuu;

MPUMEHSATh OCHOBHBIE OIECPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peaKkiuii, eCTECTBEHHO-HAYYHBIE METOJIbI MO3HAHUA — HaOJI0JIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHbId U MBICICHHBIM) — I OCBOCHUS
y4eOHOTO CO/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCICHUSI K BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIY pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOSIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEUIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MTOCY/IBI 1 000PYyI0BaHMSI, a TAK)KE MPaBHUJIa 0OPAIICHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHEHHUSI J1aO0OpPaTOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(BolOpoOJIa ¥ KUCJIOPO/Ia), MPUTOTOBIIEHUIO PACTBOPOB C OINPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COSTUHEHUI;

JEMOHCTPUPOBATh  BJIQJCHHEC OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH,
BKJTFOYAFOITIEH YMEHUs 0€301acHOTO OOpaIeHus C BEIIECTBAMU, UCTIOIB3YEMBIMU B
MOBCETHEBHOM KU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbSI 1 OKPY>KAIOIICH CPeIbI.



K xoniy oOyuenus 6 9 knacce y oOydaromerocs OyayT chopMupoBaHbI
CJICYIOIINE MPEAMETHBIC PE3yJIbTaThl U3YUYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HMOH, KAaTHOH, AaHUOH, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKas peaklys, TEIIoBOM 3((EKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAQHOBJICHHE, DJJCKTPOJIM3, aIOTponus, amMQpOoTepHOCTb,
XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs, METAIMYECKasi), MEKMOJIECKYISIPHbIC
B3aMMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJlbHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTalau3, XMMUYECKOE PAaBHOBECHE, JIEMEHTBI XUMHUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUHN U IPUMEHSITh
9TH MOHSTHS PY ONMCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI (POPMYJI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIbl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
MOHHOHM, METaJUIMYECKOM) B HEOPraHMYECKHX COCIUHEHMSX, 3apsi] HOHa 110
XUMHUYECKON (hopmyiie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAaHUE:

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHY0 Gopmy [leproauueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3INyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE IEPUOIBIY;

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKUM YPOBHSM, IOJYPOBHSIM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIIETISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJOB) B MpeEAesiax MallbIX MEPUOJIOB U TJIABHBIX MOJATPYIIL C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



PacKpBIBaTh CMBICI TEOPHUH JISKTPOJIUTHUSCKON TUCCOIMaIiy, 3akona ['ecca
U €ro CIEICTBHMA, 3aKOHA NEWCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MCHCHUS
CKOPOCTH XHMHYECKOW pEaKlUd, HAMpaBJICHUS CMCEMIEHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 110
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO pPEareHTOB, MO W3MEHEHUIO
CTENEHEH OKMUCIEHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTWHEHWW, MOATBEpPXKAas TO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOIUAIIMN KUCIIOT, IIeI0Ye
Y COJICH; TIOJTHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEP)KIAAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3TUYHBIX KIJIACCOB,;

pacKpbIBaTh  CYIIHOCTb IPOIECCOB THJPOJIM3a COJIeH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIlfil, CyITHOCTb
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa 3TUX PEaKIni;

MIPEICKa3bIBATh XapaKTEP CPeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MAarHUM, KaJablIUi, ATFOMUHUH, )KeJe30, Meb, IMHK, CEpedpo)
1 00pa30BaHHBIX WMH CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuaK, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (I1V, VI), ceprucras, cepHas,
azoTHas, GocdopHas, yrojapHas, KpEeMHHEBas KHCIOTHI, OKCHUABI M THUAPOKCH]IBI
meTaioB |A—llA-rpynm, amromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHATh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHasi, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u dpocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OIMKMCHIBATH POJIh BAKHEHIITMX M3y4aeMbIX BEIICCTB B MPUPOTHBIX MPOIECCax,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
WCITIOJIb30BAHUE I CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHU;

MPOBOJIUTH PEAKIIMH, TMOJATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COCpPIKAIIUEecs B BOJHBIX PacTBOpPax



WOHBI: XJIOpUA-, OpoMua-, noaua-, cyinbdar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUI B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOIO 3JIEMEHTAa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BEUIECTBA B pPacTBOpPE, HAXOJIUTh
npocTeninyo (popMyIly BEelecTBa Mo MacCOBBIM MIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJNUTH PACUETHI N0 YPABHEHUSAM XUMHUYECKHX PEAKIHMd C YI4ETOM HEeJAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYEHHS TEILIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII0/1aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTH30BAHUU
XUMHUYECKOM TOCY/IBI M 000PYI0BaHUS, a TAKXKE MTpaBUiIa 0OpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
IPaKTUYECKUX paldOT MO MNOJYyYEHUIO U COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMMuaka M yrieKHcIIOro ra3a) U perieHuIo SKCIepUMEHTAIbHBIX 337a4 10 TeEMaM
Kypca, TMpEICTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTIOKa3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOW AEATENBHOCTH (aHANIHU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHNWEe, CHUCTEMATH3allUi0, BBIABICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JEHUE, U3MEpPEHNE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

OpUMEHATh  MpaBujga  0Oe30macHOro  oOpamieHuss € BEIIeCTBaMH,
WCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpeapl, MOHMMATh Bpes (OMacHOCTB)
BO3JICCTBHSI HA JKMBBIC OPTaHU3MBI OINPEICICHHBIX BEIIECCTB, IMOSACHITH Ha
npUMepax CIocoObl YMEHBIICHUS U TPEJOTBPAIICHHS] UX BPEIHOTO BO3ACHUCTBUSA,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeICTaBiIeHUsI O cdepax MpodecCHOHATBLHON
NeSATEeTLHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
Uil Ipo(heCCHOHaNBHON OpUEHTAllMU W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak



PO HIIBHOTO TIPeIMETa MPU MPOJAOIKEHIUN 00YIEHUS HA YPOBHE CPETHETO OOIIIETO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYCCKOW HAMpaBICHHOCTH, MPHOOPECTH OMBIT
IIPOBEICHUS YUCOHBIX HCCIIEIOBAHUH B YCIOBUAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 6 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMu4eckue
1.2 19 1
peakiuu
Utoro no pazneny 25
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 14 1 1
' Kucnopon. Oxkcuast
Bonopoa. Ilonstue o kucnorax
2.2 6 1
M COMIAX
Bona. PactBopsl. Iloustue 06
23 P 12 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 14 1 1
HEOPTraHWYECKUX COCTMHCHUI
Hroro no paszneny 46




Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 14
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBS3b.
3.2 OKHUCIIUTEBHO- 12 1
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Utoro no pazneny 26
PeszepBHoe Bpemst 5
OBLIEE KOJIMYECTBO YACOB I1O 102 5 6
ITPOI'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 8
' BEILIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MIPOTEKAHUS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 12 1 5
XUMUYECKHE peaklMy B pacTBOpax
Wroro mo paszneny 34
Pa3nea 2. HemeTanibl M X COeIMHECHHUS
21 OO61mas XxapakTepUCTHKa XUMUYECKUX 5 1
' anemeHToB VIIA-rpynmel. ["ajgorenst
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 10 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 11 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro o pazneny 33




Pa3gea 3. Meraibl M HX COeTMHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 5
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 15 2
Hroro no pazaeny 20
Pazjnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 5
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEHHE M 0000IIICHNE 3HAHUIA 5 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Uroro no pazaeny )
HazBanue MmoayJist
PesepBHoe Bpems )
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 11







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[TonsTHE 00 HCTOPUU BOZHUKHOBEHUS U
pa3BUTHUS XUMUH. XUMHUS B CUCTEME HAYK.
[Ipenmer xumuu. Ponp XuMuu B 5KU3HU
YeJIOBEKa.

Tena u BemecTBa. Pu3nueckue u
XUMHUYECKHUE CBOMCTBA BEILIECTB
[ToHsiTHE O TEOPETHUUECKUX METOIAX

MIO3HAHUS B €CTECTBEHHBIX HayKaX.
HcTouHuKM XMMHUYECKOH HH(OpMaIUK

02.09.2025

02.09.2025

03.09.2025

[IpakTuueckas padbora Ne 1 mo Teme
"[IpaBusia paboTHI B 1a0OpaTOPUHU U
npuéMbl 0OpalleHus ¢ 1abopaTOpHBIM
obopynoBanuem"

09.09.2025

Yucrele BemecTBa U cmecu. CrmocoObl
pa3aeneHus cMecen

[TpakTryeckas pabora Ne 2 o Teme
"Paznenenue cmeceit (Ha mpUMepe OYMCTKH
MOBapeHHO# comn)"

ATOMEI 1 MOJICKYIJIBI. XUMHUYECKHE
OJICMCHTBI.

09.09.2025

10.09.2025

16.09.2025




IIpocTele u cilokHBIE BellecTBa. Benecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS.

16.09.2025

Xumuueckasi popmyna. BaieHTHOCTD
aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BELICCTB.

17.09.2025

10

11

Omnpe/eneHne BaICHTHOCTH aTOMOB 110
(dhopMyiaM OMHAPHBIX COCTMHCHHIA

OTHoOcHuTeNnLHasA aTOMHAas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAA Macca

23.09.2025

23.09.2025

12

Brruucnenust oTHOCUTETBHOM
MOJICKYJIIPHON MacChl BEIIECTB, MOJISIPHOM
MAaccChl, MacChl BEIIECTB M KOJUYECTBA
BelIeCTBa

24.09.2025

13

MaccoBast 10J11 XUMHUYECKOI'0 JIEMEHTA B
COeIMHEHUH. Brruncnenus MaccoBoi 1071
XUMHUYECKOT'0 3JIEMEHTa 1o (opmyie
COEIMHEHMUS.

30.09.2025

14

15

16

Haxoxnaenue npocreiimiei GopmyIibt
BEIIECTBA I10 MACCOBBIM JIOJISIM DJIEMEHTOB

Beruucnenus npocreitmeit popmysl
BEILECTBA [10 MACCOBBIM WJIM MOJIbHBIM
JOJIIM DJIEMEHTOB

Komuuecto BelrecTra. Moib.
BzaumocBs3b KOJIHN4YCCTBA, MaCChbl U YHUCJIa
CTPYKTYPHBIX CAUHHIL BEIICCTBA.

30.09.2025

01.10.2025

07.10.2025

17

MOHﬂpHaﬂ Macca CMECH BECIIIECTB

07.10.2025




18

MonbsHas JoJs1 XUMHYECKOTr0 JIEMEHTA B
coeauHeHnu. Haxoxxaenue npocrenen

(hopMyJIBI BEIECTBA IO MOJIBHBIM JIOJISM
9JIEMEHTOB.

08.10.2025

19

XUMHUYECKUE IBJIEHUA. X UMHUYECKAs
peakuus U e€ NpU3HaKU

14.10.2025

20

21

3aKOH COXpaHEHMS MACCHI BEILECTB.
ATOMHO-MOJIEKysipHas Teopus. JKu3Hb u
negareabHocth M. B. JlomoHocoBa .

XUMUYECKUE ypaBHEHUS. THIIbI
XUMHYECKUX PEAKIUH .

14.10.2025

15.10.2025

22

Pacuérel M0 XUMUYECKUM YPABHEHUSIM
KOJIMYECTBA U MACChl UCXOJHBIX BELIECTB
WJIY TIPOLYKTOB PEeaKLUU

21.10.2025

23

Brrunciienus o ypaBHEHHSIM XUMHYECKON
pEaKInH: KOJIMYECTBA BEIECTBA, MACCHI IO
W3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE

pEareHTOB WK IPOJYKTOB PEAKLIUU

21.10.2025

24

25

O000I11IEHNE U CUCTEMATHU3AIINs 3SHAHUH

KontponbHas padora Ne 1 o teme
"BemecTBa 1 XumMuueckue peakuuu"

22.10.2025

11.11.2025

26

Bo3nyx — cmecsk ra3os. IlonsaTtue o razax.
3akoH ABorajipo. MosnsipHblil 00bEM ra3oB.
OTtHocuTeNnbHAs IIIOTHOCTH Fa30B.
Bbluncienuss OTHOCUTEIBLHOHN IUIOTHOCTH
rasos.

11.11.2025




27

Brruucienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a Mo U3BECTHOMY €ro
KOJIMYECTBY BEILECTBA, 00BEMY

12.11.2025

28

OrnpesenieHre OTHOCUTEIIbHON
MOJICKYJISIPHOM Macchl ra3000pa3HOTO
BEILIECTBA 10 U3BECTHOM OTHOCHUTEIBHOM
IUIOTHOCTH

18.11.2025

29

Brrunciaenuss OTHOCUTENBLHOM
MOJICKYJIIPHOM MacCChI ras3a o Uu3BeCTHOM
OTHOCUTEIBbHOM MIOTHOCTH.OOBEMHBIE
OTHOIIEHHUS Ta30B MPU XUMHUYECKUX
peaKIusX.

18.11.2025

30

31

32

33

Beruucienus 00bEMOB ra3oB 0
YPAaBHEHUIO XUMUYECKON pEAKIINU

Kucnopon — snemeHT u mpocroe
BemiecTBO. Okcuabl. CiocoOb! MOTydeHUs
KHCJIOPOAa B 1a00OpaToOpuu U
MPOMBIINIJICHHOCTH.

[TpakTryeckas pabora Ne 3 o Teme
"TToyyeHue u cobupaHue KUCIopo/a,
W3y4YEHUE ero CBOMCTB"

Kpyrosoport kucnopoaa B npupoae. O30H
— JJIOTPOIHAst MO (UKL
KHCIIOpO/1a.

19.11.2025

25.11.2025

25.11.2025

26.11.2025

34

TennoBoi 3 PexT XMMUIECKOI peaKIuu,
TEPMOXHUMHUYECKUE YPABHEHHUS, K30~ U
SHJOTEPMUYECKHE peaKiiu. ToIInBo.
Hcnonbs3oBanue yris 1 MeTaHa B KAUeCTBE
TOIUIMBA. 3arpsi3HEHHE BO3AyXa.

02.12.2025




35

36

Beruncrnenus no ypaBHEHUSIM XUMHYECKOU
pEeaKIMK: KOJIMYeCTBa BEIIECTBA, 00BhEMA,
MACChI 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, 00bEMY, Macce peareHToB Win
MPOJAYKTOB PEAKIUU

KonTponpnas padora Ne 2 o teme
"Boznyx. Kucnopoa. Oxcuabr"

02.12.2025

03.12.2025

37

38

39

BOI[OpOIl — JJICMCHT U IMMPOCTOC BCIICCTBO

CrniocoOsl nostydeHus BOAOPOIa B
71a00paTOPUH U MTPOMBIIIIICHHOCTH.
Hcrnonbs30BaHKe BOIOPO/Ia B KAUECTBE
TOIJINBA.

[IpakTuueckas padora Ne 4 o Teme

"Ilonydenue u cobupanue BOI0Opoaa,
W3y4YEHUE ero CBOMCTB"

09.12.2025

09.12.2025

10.12.2025

40

ITonsarue o xkucnorax u coisax. Cocras
KHUCJIOT U coJiel

16.12.2025

41

42

43

Brruncinenus o0b€Ma, KOJIUYECTBA
BEIIECTBA ra3a M0 U3BECTHOMY €Tro
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

Brrunciesus 006EMOB ra3oB IO
YPaBHEHUIO XUMUYECKOU PEAKLUU

Brruncnenus mo ypaBHEHUSIM XUMHYECKON
pEaKIuu: KOJIMYECTBA BEIIEeCTBA, 00bEMA,
MacChl 110 U3BECTHOMY KOJINYECTBY
BelecTBa, 00bEMY, Macce peareHTOB WK
MPOJIYKTOB PEaKLUU

16.12.2025

17.12.2025

23.12.2025




44

duznueckue cBoiicTBa Boabl. Bomaa B
npupoje

23.12.2025

45

46

AHanm3 u CUHTE3 — MCTO/AbI U3YUCHUA
cocCTaBa BOAbI

XUMHYECKHE CBOMCTBA BOJbI

24.12.2025

30.12.2025

47

CocraB OCHOBaHUIA

30.12.2025

48

49

50

PactBopel. PacTBOprMOCTE BelecTB B BOJIE

HaceliieHHblie 1 HEHACHIIICHHEIE,
KOHIIEHTPUPOBAHHBIE U pa30aBICHHbBIE
PacTBOPHI

CriocoObl BbIpayKE€HUSI KOHLIEHTPALUU

PaCTBOPOB: MaCCOBasA J0JIA paCTBOpéHHOFO
BCIIICCTBA, MOJIIpHAaA KOHLCHTPA WA

13.01.2026

13.01.2026

14.01.2026

51

[IpakTuueckas padbora Ne 5 o Teme
"[IpuroToBieHne pacTBOPOB C
ONpeAeIEHHON MacCOBOU JTOIEN
pactBopéHHOTrO BeuecTBa.lIpurorosienne
pacTBOPOB € ONPEAEITEHHON MOJIIPHOU
KOHLIEHTpaLuel pacTBOPEHHOTO BelecTra "

20.01.2026

52

BrrunciaeHus ¢ UCIOJIb30BaHUEM ITOHSTHS
«MaccoBasd O0Jid BEIICCTBA B paCTBOPE»

20.01.2026

53

Ponp pacTBOpoB B Ipupoae U )KU3HU
genoBeka. KpyroBopot BoJibl B IPUPOJIE.
3arpsi3HeHue NpupoaHbIX Boja. OxpaHa U
OYHUCTKA IPUPOJIHBIX BOI.

21.01.2026




Brruncnenus ¢ ucnoyib30BaHueM rpauKkoB

54 aCTBOPUMOCTH JJIs1 PacuéToB
EaCTBOII;I/IMOCTI/I EGMSCTB 21.01.2026
55 Bbruuciienus ¢ uConbp30BaHUEM MTOHATHUS
«MaccoBasi 10J1s1 BEILIECTBA B PACTBOPEY 27.01.2026
Brruuciienus ¢ ucronbp30BaHUEM MTOHSTHS
56 «MOJISIpHAsT KOHIICHTPALUS PAaCTBOPEHHOTO 98.01.2026
BEIIECTBAY
57 O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 03.02.2026
58 KonTponbnas padora Ne 3 o reme
"Bonopon. Bona. PactBopbl. OcHoBaHus" 03.02.2026
59 OKcuIbl: coCTaB, KITacCU(pUKAIHS,
TPUBUAJIbHbIE HA3BAHUS 04.02.2026
50 [Tonmy4yeHrne U XUMHUYECKUE CBOMCTBA
OKCHUIIOB 10.02.2026
61 [ToHsATHE O THAPOKCHIAX — OCHOBAaHUSIX U
KHCIIOPOJICOIEp KAIIUX KUCIIOTaX 10.02.2026
62 dusnueckue U XMMHUYECKHUEe CBOMCTBA
KkucHoT. [lonydenne Kucmor. 11.02.2026
63 Knaccudukanus ocHoBaHUN 17.02.2026
[[I&moun, UX CBOKWCTBA U CITOCOOBI
64 noirydeHus. HepacTBoprMbie OCHOBaHHS,
ux c}l;t(l)ﬁCTBa u (I:)noco6pli1 TOJTyYEHUSI 17.02.2026
ITonsatue 06 ampoTEepHBIX THAPOKCHIAX:
65 XUMHUYECKHE CBOICTBA U MOJIy4YEHUE. 18.02.2026

[IpuMeHeHne Ba)XKHEUIINX OCHOBaHUI




66

Comnu: cocraB, Kinaccupukanus,
TpUBHANIbHbIC Ha3BaHUs. Du3nueckue u
XUMHYECKHE cBOMCTBA cojiei. [Tomyduenue
COJIEH.

24.02.2026

67

I'enernueckas cBsi3bp MEKy KllacCaMu
HEOPraHUYECKUX COCIUHEHUN

24.02.2026

68

69

70

71

72

73

[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIMHECHUIN»

Boruncnenus no ypaBHEHUSIM XUMHUYECKOM
peaKuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,
MacChl TI0 U3BECTHOMY KOJINYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MIPOJIYKTOB PEaKIIUH

Brruncnenus Macchl MpoayKTa Peakiiy 1mo
M3BECTHOM Macce OJJHOTO U3 UCXOJHBIX
BEILIECTB, B3STOTO B BUJIE PACTBOPA,
COJIEpIKaIIlero ONpeeIEHHYI0 MAaCCOBYIO
JIOJIFO paCTBOPEHHOTO BEIIECTBA
KonTponbnas padota Ne 4 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCeTMHEHUIT"

[TepBbie MOMBITKY KIaCCHPUKAITUN
XUMUYECKUX AieMeHTOB. [loHaTue o
rpynmax CXOIHBIX dJIEMEHTOB.

DneMeHTbI, KOTOpble 00pa3yIoT
amMOTepHBIC OKCUABI U TUIPOKCUIBI

25.02.2026

03.03.2026

03.03.2026

04.03.2026

10.03.2026

10.03.2026




74

[lepuoanueckuii 3akoH. OTKpbITHE
Ileproguueckoro 3akoHa

11.03.2026

75

76

77

KopoTtkomnepruoanas 1 JUIMHHONIEPUOIHAS
¢dopmbl Ileproanaeckoil CUCTEMBI
xumudeckux ayemenToB .. MeHneneeBa

[lepuroas! u TpymIbI

OCHOBHEBIE CBCACHUA O CTPOCHHUHU aTOMOB.
CocTtaB aTOMHBIX AAEp.

17.03.2026

17.03.2026

18.03.2026

78

79

80

M3oTo01mbI Kak PAaSHOBUAHOCTHU aTOMOB
XHUMHUYCCKOI'o 3JICMCHTA

DNEeKTPOHBI. DIEKTPOHHAS OPOUTATI.

DHepreTUYecKre ypoBHU U IMOAYPOBHH
aroma; S-, p-, d-opOuTanu. DIIEKTPOHHbIE
KOH(UTypalyy U 3JeKTPOHHO-
rpadudeckue GopMyIibl aTOMOB.

24.03.2026

24.03.2026

25.03.2026

81

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
nepBbIX 20 XUMHUYECKUX JIEMEHTOB
ITepnonnueckoii cucremst J1.1.
Meneneena

07.04.2026

82

3aKOHOMEPHOCTH U3MEHEHUS pajuyca
aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMUECKUX
CBOICTB I10 TpYIIIaM U MepruoiaM

07.04.2026

83

N3MmeHeHne CBONMCTB COEIMHEHNI
XUMUYECKUX DJIEMEHTOB B MIEPUOJAX U

rpynmax

08.04.2026




84

XapaKTepucTUKa XMMHUYECKOTO JIEMEHTA
o ero noJyioxeHuto B [lepronnueckon
cucteme /.M. MenaeneeBa

14.04.2026

85

3nauenue [lepuoauyeckoro 3akoHa u
[Teproanueckoit CUCTEMBI XUMHUYECKHUX
DJIEMEHTOB JJISI Pa3BUTHUA HAYKHA U
MIPaKTUKU

14.04.2026

86

87

DNEeKTPOOTPULIATETLHOCTh XUMHUECKUX
3JIEMEHTOB

KoBanenTHas IMoJsipHas CBA3b.
KoBanenTHas HCTIOJIIPpHAA CBA3b.

15.04.2026

21.04.2026

88

Wonnast cBsI3b. DNEKTPOHHBIE U
CTPYKTYpHBIE (DOPMYIIbI BEIIECTB.

21.04.2026

89

90

91

Kpucrammmueckne 1 aMop(HbIC BEIIECTBA.
THUIBI KPUCTAIIINYECKUX PEIIETOK U UX
XapaKTEPUCTUKH.

[TpuurHBI MHOTOOOpa3uUs BELIECTB,
3aBHCHUMOCTb CBOMCTB BEILIECTB OT COCTaBa
U CTPOCHUS

CreneHb OKUCICHUSA

22.04.2026

28.04.2026

28.04.2026

92

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE
pCaKknuu. XUMUYECKHE DIEMEHTHI —
OKHCJIHUTECIN U BOCCTAHOBUTCIIN.

29.04.2026

93

CocraBiieHre ypaBHEHUH OKHCITUTEIIBHO-
BOCCTAHOBUTCIIbBHBIX peaKHPIfI, METO/
AJIEKTPOHHOTO OajaHca

05.05.2026




CocrapneHue ypaBHEHUN OKUCIUTEIBHO-

94 BOCCTAaHOBUTEJIbHBIX PEaKIUi, METOA 1 05.05.2026
AJIEKTPOHHOTO OasiaHca
Beruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIu: KOJIMYEeCTBA BEIIeCTBa, 00bEMa,
1
95 MAacCHI T10 I/I3Be.(.3THOMy KOJIMYECTBY 06.05.2026
BelIecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEaKIuu
Brrunciienus nmpocreimen MOJIEKyJISpHOU
96 (bopMyIIBI BEIIECTBA MO0 U3BECTHBIM 1 12.05.2026
MaCCOBBIM JIOJISIM DJIEMEHTOB
97 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH 1 12.05.2026
98 KonTponbnas padora Ne 5 o teme 1
"Ctpoenue aroma. XuMu4ecKas CBs3b" 13.05.2026
P i 1
99 €3EPBHBIN YPOK 19.05.2026
1 P i 1
00 €3€PBHBIN YPOK 19.05.2026
101 PesepBHbIil ypok 1 20.05.2026
102 P i 1
0 €3€PBHBIN YPOK 96.05.2026
OBUIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 CTtpoeHue aTOMOB 1
P 03.09.2025
ITocnegoBaTeIbHOCTE 3aII0IHEHUS
2 DIIEKTPOHHBIX OPOUTANIEN aTOMOB MaIbIX 1
P P 03.09.2025
MIePHOJIOB
3 OCoOEHHOCTH 3aIIOTHEHUS SIIEKTPOHHBIX 1
opOuTaneit aToMoB OOJIBIITNX MIEPHOIOB 04.09.2025
4 CreneHb OKHUCIEHUS U BAJIEHTHOCTD 1
10.09.2025
5 Buabel xuMudeckoii cBsI3u 1
10.09.2025
OOMEeHHBIN U TOHOPHO-aKLIEITOPHBIH
6 MEXaHU3M 00pa30BaHUS KOBAJICHTHON 1
CBsA3U. MeXMOJeKyIsipHbIe 11.09.2025
B3aHMMOJIEHCTBHUSA
THUIBI KPUCTAIIIMYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOECHHUS 1
POSHIL 17.09.2025
KPUCTATUIECKUX PEIIETOK
3aBHCHMOCTH CBOMCTB BEIIECTBA OT THIIA
8 KPUCTAJINYECKON PEMIETKHA U BUA 1
P eronp 17.09.2025
XAMHYECKOH CBA3U




Krnaccudukanus XuMHUECKUX peaKIui
10 Pa3JINYHBIM MTPU3HAKAM

18.09.2025

10

11

DHepreTuka XMMHUYECKHX PEaKIIHA.
TemmoBoii 3¢ (HeKT XUMUIECKOH peaKiuu

3akoH ['ecca u ero cieacTBuUs

24.09.2025

24.09.2025

12

13

BrruncneHus mo TepMOXUMHUYECKOMY
YPaBHCHHIO PEAKIIMU: TEIIJIOBOTO

s dexTa XMuMUIECKOIN peaKIuu 1o
KOJIMYECTBY BEUIECTBA, MACCE HITU
00bEMY MTPOPEArupPOBABILIETO UITH
00pa3oBaBIIErOCs BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakiuu. 3aKoH JEHCTBYIOIINUX Macc

25.09.2025

01.10.2025

14

15

16

Oueprus aktuBauuu. [lonarue o
karanuze. epmeHTsl. THIrHOUTOPBHL.

@DaKTOpHI, BIUAIOLINAE HA CKOPOCTh
XUMHUYECKOHN peakiuu

[ToHsITHE O XMMUYECKOM PaBHOBECHH,
npuHiun Jle larense

01.10.2025

02.10.2025

08.10.2025

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
[IporHo3upoBanne BO3MOKHOCTH
[IPOTEKAHUs XUMUYECKUX IIPEBPALLECHUN
B Pa3iIMYHBIX YCIIOBUAX

08.10.2025

18

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIE
peakuuu

09.10.2025




19

Baxuble OKMCIUTEIN U BOCCTAaHOBUTEIIH.

HepMaHraHaT KaJausa

15.10.2025

20

CBolicTBa IPOCTHIX BEIIECTB —
METAJUIOB ¥ HEMETAJIOB, KUCJIOT U
coJiell — B CBETE MpeICTaBIeHU 00
OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxnusIx

15.10.2025

21

[IpaxTnueckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«OKHCIUTETBHO-BOCCTAHOBUTEIIHHBIE
peaxIm»

16.10.2025

22

23

KonTponbnas padora Ne 1 o teme
«OCHOBHBIEC 3aKOHOMEPHOCTU
MPOTEKAHUS XUMUYECKUX PEAKITUN)»

PacTBopenue kak pU3NKO-XUMUYECKUI
poruecc

22.10.2025

22.10.2025

24

DNEKTPOIUTH U HEAJIIEKTPOIUTHI.
Teopus dIEKTPOTUTUYECKON
JIICCOITMAIINH.

23.10.2025

25

HNonHOe npon3BeIeHHE BOAbI.
Bonopoanslii mokasarens.
DNEeKTPONMTHYECKAs TUCCOLIUAIIHS
KHCIIOT, OCHOBaHUM U COJICH.

05.11.2025

26

27

Peakiun nonHoro ooMeHa

CBOICTBA KHCIOT, OCHOBAaHUN H COJICH B
CBETe MpeACcTaBIeHU 00
AJIEKTPOJIUTUYECKON AUCCOLUALINI

05.11.2025

06.11.2025




28

KauecTBeHHEIE pCaKkuu Ha NOHBbI

12.11.2025

29

30

31

[TpakTuyeckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 33134 110 TeEME
«QNEKTPOIUTHYUECKAS TUCCOITUAIIS»

I'maponus coneit

HNonnsie YpaBHCHUA T'HAPOJIN3a coJieit

12.11.2025

13.11.2025

19.11.2025

32

[IpaxTnueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4d 110 TCME
«I'maponus conein

19.11.2025

33

Boruucnenus Mmacchel NpoayKTa peakuuu
10 U3BECTHOM Macce OJHOTO U3
HCXOAHBIX BCIICCTB, B3ATOI'O B BU/IC
pacTBOpa, COAEPKAIIETO ONPEICTEHHYIO
KOHLIEHTPALHIO PACTBOPEHHOTO
BEIIIECTBA

20.11.2025

34

35

36

KonTponbnas padora Ne 2 o teme
"DNIEKTPOTUTHYECKAS TUCCOIUAITUS.
XUMUYecKue peakliuy B pactBopax”

O6H_Ia$[ XapaKTCPUCTHKA HCMCETAJIJIOB

OO01mast xapaKTepUCTHKA TaJIOTeHOB.
XUMHYECKHE CBOMCTBA TaJIOTEHOB.
XUMHUYECKHE CBOMCTBA XJI0pA.

26.11.2025

26.11.2025

27.11.2025

37

Xnoposogopos. CosnsiHast KHUCI0Ta

03.12.2025




38

[IpakTuyeckas padora Ne 4 o Teme
"[lonyyeHure COITHONU KUCIIOTHI,
HU3y4yeHue e€ CBOMCTB"

03.12.2025

39

ITonsATHE O KUCIOPOACOAEPKAILUX
KHCIIOTaxX XJI0pa U UX COJISX.
Baxneiimne coeqMHEHUs XJI0pa U UX
HaXO0XJCHUE B IIPUPOJIE .

04.12.2025

40

41

42

Beruucnenus no ypaBHeHHIM
XMMHYECKUX PEAKIUH, €CIIU OJMH UX
peareHTOB J1aH B U30BITKE

OO01as xapakTepuCcTUKa SJIEMEHTOB
VIA-rpynnel. CTpoeHue u CBOWCTBa
MIPOCTOTO BEIIECTBA CEPhl. AJTIOTPOITHBIE
MOJTU(UKAIIIH CEPHI.

CepoBonopo, ctpoenue, pu3nueckue u
XUMHUYECKHE CBOMCTBA. OKCUIBI CEPBI.

10.12.2025

10.12.2025

11.12.2025

43

Cepnucrast kuciota u e€ conu. CepHast
KHCJIOTa U €€ COJIH.

17.12.2025

44

[TpoMbIIIEHHOE TTOTYYE€HHUE CEPHOM
kucioTel. Haxoxnenue cepel u €€
COCIMHEHMH B IpUpoe. XUMUYECKOE
3arpsAI3HEHUE OKPYXKAIOILIEH CPeIbl
COCIMHEHUSIMU CEPBL.

17.12.2025

45

BrrauciieHust Macchl IPOAYKTa PEaKIiH
10 U3BECTHON MaccoBOi (00bEMHOIN)
noie (%) ero BeIXoJia OT TEOPETHIECKU
BO3MOYKHOTO

18.12.2025




Brruncnenus maccoBoii (00bEMHOI)
noiu (%) BbIX0JIa IPOTYKTa PEAKIIUH 110

46
M3BECTHOM Macce (00bEMY) UCXOTHOTO 24.12.2025
BELIECTBA U MPOYKTa peakluu
47 OO01mmas xapakTepucTuka 31eMeHTOB VA
- TPYIIIBI 24.12.2025
48 A30T, pacpocTpaHeHue B IpUpoJie,
(bu3nyYecKre U XUMUICCKIE CBOHCTBA 25.12.2025
49 AMMUak, ero Gu3NYECKue 1 XUMUYECKHEe
cBoiicTtBa. Coiau aMMOHMUSL. 14.01.2026
[IpakTuueckas padbora Ne 5 o teme
50 HOjIyqe”HHe aMMHaKa, H3yYeHHE eTo 14.01.2026
CBOICTB
51 Oxcuel azota (I, 11, 11, 1V, V) 15.01.2026
52 A3oTuCTas KUCIOTa. A30THAs KUCIOTa 91.01.2026
53 [IpomblINIIIEHHOE MTOTYyYE€HHUE a30THOM
KHCJIOTHI 21.01.2026
Hutpatel u HUTpUTEL. XUMHYECKOE
54 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 99 01.2026
COEMHEHUSIMH a30Ta
docdop, anmnorpomnHbie MOAUGUKALINN
55 dochopa. Oxcuast pochopa (111, V) u 98.01.2026
dbocdopras kucnora.
[ToHsITHE O MUHEPATHHBIX YIOOPEHUSX.
56 3arpsi3HeHue IPUPOTHBIX BOJIOEMOB 98.01.2026

COeMHEHUSIMH a30Ta U pochopa




57

Yruepon, ero aJuloTpOIHbIE
MoAU(UKAIIUU U CBOMCTBA. YTOIbHAs
KHCJIOTa U €€ COIH

29.01.2026

58

Oxcunel yriaepona, ux punveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUYCCKUE
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM

yriaepona (1V)

04.02.2026

59

60

61

[IpakTuueckue padotsl Ne 6 o Teme
"[Monyuenue oxcuna yraepoaa (1V) u
M3y4YEeHUE ero CBOMCTB"
[lepBoHayanbHbIe TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COCMHEHUSX yIiIepoa

HpI/IpOI[HBIe HCTOYHHKHU YIJIEBOAOPOAOB
" UX POJIb B 6LITy U IIPOMBIINIJICHHOCTH

04.02.2026

05.02.2026

11.02.2026

62

TTousTre 0 OMOIOTUYECKH BAXKHBIX
OpPraHUYECKUX BEIIECTBAX — KHUPAX,
Oenkax M yriaeBojaax

11.02.2026

63

64

65

Kpemuuii, ero pusnueckue u
XUMHUYEcKHe cBoiicTBa. OKCH KpEMHUS
(IV), kpeMHHUEBasE KUCIIOTA, CUITUKATHI

bop. bopnas kuciora

[TpakTuyeckas pabora Ne7. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«Baxkneimnne HeMeTaIbl U UX
COCIUHECHUS

12.02.2026

18.02.2026

18.02.2026




66

67

Beruncnenus maccrbl (00b€Ma; H.Y.)
MIPOJYKTa PeaKuu Mo JaHHON Macce
(00BEMY) HCXOHOTO BEIIIECTBA,
COJIEp>KaIlero ONpeeIEHHYI0 MaCCOBYIO
JIOJIIO TIpUMecei

Konrtponsnas padora Ne 3 o teme
«BaxkHeinme HeMeTaJJIbl U UX
COETUHEHUS.

19.02.2026

25.02.2026

68

OO01mmas XxapakTepruCTHKa XUMUIESCKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux nonoxenus B [ICXD J1.1.
MenaeneeBa. Metaiuel A- u b-rpynm.

25.02.2026

69

Mertammndeckast CBSI3b U METAJTHUECKAst
KPUCTaJUINYECKasl PELIETKA.
3aBHCUMOCTDH (PU3UYECKUX CBOMCTB
METAJUIOB OT CTPOSHHSI KPUCTAIUIOB

26.02.2026

70

71

72

O01mue XUMAYECKUE CBOMCTBA METAJLIOB

OOu1re cnocoObl MOTyYeHHsI METaJLIOB,
metamnyprus. Cruiassl. [Torstue o
KOPPO3UH METAIJIOB.

DNEeKTPOIN3 PACIJIaBOB U PaCTBOPOB
coJiel Kak OJIUH U3 CIIOCOOOB MOITy4eHUs
METaJIOB

04.03.2026

04.03.2026

05.03.2026

73

Beruucnenus no ypaBHeHHSIM
3JIEKTPOJIN3a PaCIlJIaBOB U PACTBOPOB
BEILIECTB

11.03.2026




74

Brrunciienus coctaBa cmecei ¢
HCIOJIb30BAHUEM PELICHUS CUCTEM
ypaBHEHUU. Pa3nmuyHbie TUTIBI

. 11.03.2026
BBIYHCIICHUH 110 YpaBHEHUSIM
XUMHUYECKUX PEaKIIUM.
75 Mertannsl A-rpyni. Hlenounsie MmeTamist 12.03.2026
76 Haxoxnaenue B npupoae. CoiicTBa
[IETIOYHBIX METAJIOB 18.03.2026
77 Oxcuapl ¥ TUIPOKCHUIBI HATPHS U Kalus 18.03.2026
[IenoyHo3eMeNIbHBIC METAJLIIBI.
78 BaxiHeﬁmne COEIMHEHMS KaJabILIus, 19.03.2026
CBOICTBa, MPUMEHEHHUE.
79 JXécTtkocTb BOJBI U CLIOCOOBI €€
YCTpaHECHHS 25.03.2026
ITpakTruyeckas pabora Ne 8 o Teme
80 "YK€cTKoCTh BOJIBI M METOJIBI €€
serpanerm” A A 25.03.2026
81 AmomuHui. AM(poTepHbIe CBOICTBa
OKCHJIa ¥ TUJIPOKCUJIA AITFOMUHUSA. 26.03.2026
82 OO6m1as xapakTepucTKa METaJIoB b-
rpymi (TTOOOYHBIX TTOATPYIIIT) 08.04.2026
83 IlepBoHauabHBIE PEACTABICHUS O
KOMIIJIEKCHBIX COEIUHEHUIX 08.04.2026
Menpb u cepebpo. [IpeacraBnenus 06
84 aMMMaYHbIX KOMILIEKcax cepedpa u 09.04.2026

MCH.




85

[{unk. AMdoTepHbIe CBOMCTBA OKCHIIA U
THIPOKCH/A [IHKA.

15.04.2026

86

87

88

89

Kenezo. Oxcubl, THIAPOKCUIBI U COJIU
xenesa (1) u xenesza (I1). Yyryn u
CTaJib — CIUIABBI XKeJe3a.

[IpakTrueckas padota Ne 9. Permenue
SKCIEPUMEHTAIIbHBIX 33a4 110 TEME
«BaxHeumme MeTaibl 1 uX
COCJIMHCHHU S

Brruucnenus cocraBa cmecei ¢
WCIIO0JIb30BAHUEM PELICHUSI CUCTEM
ypaBHEHUH

PaznuuHble TUIIBI BBIYUCIEHUH O
YPaBHEHUSIM XUMUYECKUX PEAKLIUN

15.04.2026

16.04.2026

22.04.2026

22.04.2026

90

KonTponbnas padora Ne 4 o reme
«BaxHeumme MeTaibl U X
COETUHEHUS»

23.04.2026

91

92

be3onacHoe UCIOIB30BaHUE BELIECTB U
XUMHUYECKHUX PEaKIHi B ObITY

HoBbie maTepuansl 1 TEXHOJIOTHU.
[IpuHIUIIBL «3€NEHON XUMUMY. XUMUS U
3710pOBBE.

29.04.2026

29.04.2026

93

XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoen
cpensbl. [lonsiTue o nmpeaenbHO
JOMYCTUMOM KOHLIEHTPAIlMU BEILECTB

(ITK)

30.04.2026

94

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COCTMHEHUSMH YTIIepoa, a30Ta, CePhI,

06.05.2026




THKENBIX MeTa1I0B.Poib XUMHUH B
pEIICHUH YKOJIOTHYECKUX TPOoOIeM

95

96

97

98

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
3JIEMEHTOB B CBETE TEOPUH CTPOCHUS
aToMa. 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMUYECKUX HJIEMEHTOB U UX
COEIMHEHMI B IEPUOJAX U rPyIIIax.
CrtpoeHue BeniecTBa B TBEPIAOM, KUJIKOM
1 Ta3000pa3HOM COCTOSIHUU. Buip
XUMHYECKOM CBSI3H.

Knaccudukanmsi XuMHUUECKUX peaKIHid
M0 Pa3JIMYHBIM MPU3HAKAM.
[Iporno3upoBaHue BO3MOKHOCTH
MPOTEKaHUS XUMUYECKHUX MPEeBpaIiCHUN
B Pa3JIMYHBIX YCIOBHUSAX HA OCHOBE
MPEJICTABICHUN XUMHUYECKON KUHETUKHU
Y TEPMOJMHAMUKH.

XHUMHUYECKUE PEAKIIMU B PACTBOPAX.
I'maponus coneii. CBoiicTBa KUCTIOT,
OCHOBAHHH U COJIEHN B CBETE
MPEACTABICHUHN 00 AIEKTPOTUTUUECKON
JIMCCOLIMAINH.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. Jnexkrponns. [IpakTuueckas
pabota Ne 10. Permenue
AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeEMe
«XUMHUYECKHE PEAKLIHH

06.05.2026

07.05.2026

13.05.2026

13.05.2026




[TpakTuyeckas padora Ne 11. Pemenue
HKCHEPUMEHTANIbHBIX 33134 110 TeEME

%9 «MeTaibl, HEMETAIbl U UX . . 14.05.2026
COEIMHEHHMS
100 PesepsHblil ypok 1 20.05.2026
101 PesepBHbIil ypok 1 20.05.2026
102 PesepBHbIil ypok 1 21.05.2026
OBILIEE KOJIMYECTBO YACOB I10 102 11

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMOBI

8 KJIACC
Kona .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHaYanbHbIE XUMHYECKUE TTIOHSITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHSITHI: aToMm, MOJEKyIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BEUIECTBO, CMECH
(omHOpOIHAS M HEOIHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIleCTBa, MOJb, MOJSpHas Macca,
1.1 MaccoBas J10JII XUMHUYECKOT0 AIEMEHTa B COSITMHEHUU, MOJISIPHBIN 00BEM,
XUMHUYECKasl peakius, KIacCH(PUKAIUs PEAKIMA: PEaKIui COCTUHCHUS,
peaKIMy Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMEHa, 9K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW J(P(EKT peakiuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHITHA H
' MPUMEHSITh 9TH IOHSATHUS TIPY OTMIMCAHUH BEIIECTB U UX MPEBPAIICHUN
13 UCIONIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBlIeHHUS (opmyn
' BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKlni
14 PacKphIBaTh CMBICT 3aKOHOB COXPAHEHHS MACChI BEIIECTB, TOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTIPE/ICIIATh BAJICHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COCTUHEHUSX
16 KIacCU(UIIUPOBATh XUMHUYECKHE peakuu (10 YHUCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TETIOBOMY dPHEKTY)
1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIUMCIISATH MAcCOBYIO JIOJNI0 XHUMHYECKOTO »JJeMeHTa 1o (dopmyre
' COETMHEHHS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHbIEe METOJAbl IMO3HAHHUS — HaOINIo/IeHueE,
' U3MEpEeHHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICJIEHHBIH)
2 [To Teme: «BakHelie npeACTaBUTETN HEOPTAHUIECKHIX BEIIECTBY
21 PacKphIBaTh CMBICIT OCHOBHBIX XMMHUYECKHUX TOHSTHU: OKCHI, KHUCJIOTa,
' OCHOBaHHME, COJIb
59 OTpEeNATh TMPUHAAJIECKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
' COeIMHEHHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATH HEOPTaHUYECKUE BEILIECTBA




2.4

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IIOATBEPKAast ONIUCaHUE IPUMEPAMU MOJICKYJIAPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpalICHUN B
Pa3INYHBIX YCIOBUSIX

2.6

2.7

ClIeZIOBaTh ~ NpaBWJaM  IOJIb30BaHUS ~ XMMHUYECKOH  TOCyIol |
1abopaTopHBEIM 00OPYJIOBAaHHEM, a TakKXKe TMpaBWiIaM oOOpaImieHus ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIMIOJHEHUIO
1ab0paTOPHBIX XUMHUYECKHX ONBITOB MO TIOJNYYCHHIO M COOUPAHUIO
ra3oo0pa3HBIX BEMIECTB (BOJOpOAA M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONpEICIEHHON MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W TPOBOAMTH  XUMHYECKHE  SKCIICPHUMEHTHIIIO
pacro3HaBaHHUIO PACTBOPOB MIENIOUEH U KUCIIOT C TOMOIIBIO HHINKATOPOB
(makmyc, peHondTanenH, METUIOPAHK U JPYTUE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

3.1

3.2

I[lo Teme: «llepuomnueckuit 3akoH u Ilepuoamueckas cucrema
xumuueckux anemeHToB JI. W. MenneneeBa. CrtpoeHue aTtoMoB.
Xumuueckasi cBi3b. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUI

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKHX TTOHATHH: AP0 aTroMa,
SHGKTpOHHHﬁ clion aToMa, aToOMHasi 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasa CBA3b, IIOJSIpHAsA MW HCIIOJIApHAsd KOBAJICHTHAsA CBA3b,
SJICKTPOOTPULATCIIbHOCTh, HOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUEC DJICMCHTDI

3.3

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy I[lepuogmueckoi
CHUCTEMBl XHMHYECKHX DJIEMEHTOB: pa3n4aTh TIOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mobounas noarpymnna (brpynmna)y, «Mmansie» u
«OOJIBIIINE» TEPUOJIBI

3.4

packpbiBaTh cMbica Ilepmoamueckoro 3akona J[.M. Menneneena:
JACMOHCTPpUPOBAThL ITOHHUMAHUEC HGpHOI[PI'—IGCKOfI 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUSA B Hepnonnqecxoﬁ CHUCTEMCEC

3.5

COOTHOCHUTbH 0003HaUEHUs, KOTOpble MMetoTcs B Tabnuie «llepuoanyeckas
cucremMa xuMmuudeckux a3yemeHToB [[.M. MenneneeBa» ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsaa  sAApa, oOliee YHCIO DJJIEKTPOHOBU pachpefielieHne HuxX 1o
AIIEKTPOHHBIM CIJIOSIM)

3.6

3.7

OnpeACIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHI)IX COCIMHCHUAX

ONpeaACiIsITb BUJ XUMHUYECKOH CBS3U (KOBaHCHTHaSI n I/IOHHa}I)B
HCOPTaHNUYCCKUX COCAUHCHUAX




9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKMX IOHSATHH: pacTBOp,
JJEKTPOJUTBI, HEIEKTPOJIMTBI, JBJIEKTPOJIUTHYECKAs  JUCCOLUALUSA,
peaKiMu HMOHHOTO OOMEHa, KaTaau3arop, XHMHYECKOE paBHOBECHE,
oOpaTuMble 1 HEOOPATUMBIC PEAKITUHU, OKUCITUTEILHOBOCCTAHOBUTEIILHBIC
peakuyy, OKMCINUTEIb, BOCCTAHOBUTENb, OKMCIICHUE U BOCCTAaHOBJICHUE,
ajtorponusi, aM(OTEpHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs, NOHHAS,
METaJJIN4ecKasi), KpHCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKuuu

1.2

1.3

14

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATHH |
MIPUMCHATH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

COCTABJIATh YPAaBHEHUS AJICKTPOJIMTUYECKON JIMCCOIMAIUN  KUCIIOT,
1IeJI0YeH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIii HOHHOTO
oOMmeHa

pPacKkpbiBaTb CYIIHOCTH OKHUCIIUTCIBHO-BOCCTAHOBUTECIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THX peaKL{I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEaKIuu

I[Io Temam: «Hemeramnbl MU HX COEOUHEHHS» M «MeTalllbl U HX
COCOAUHCHUS

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHEHU(PUISCKUE XUMUUYECKHE
CBOMCTBAa MPOCTBIX U CIOXKHBIX BELIECTB, MOATBEPKJIas OINHUCAHUE
MpUMepamMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKIni

2.2

COCTAaBJIATE YpPAaBHCHUA peaKHI/IfI, MOATBCPKAAIOMIUX CYHICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATh CBOWMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPALICHUA B Pa3IMYHBIX
YCIIOBHSIX

cleoBaTh  MpaBWJIaM  TIOJMB30BaHUS  XMMHUYECKOM  TIOCYlIOH W
1abopaTopHBEIM 00OpYJIOBaHMEM, a TakKXKe TMpaBWIaM OOpaImieHus C
BCIIECTBAMH B COOTBETCTBHU C HHCTPYKOHUAMHU 110 BBIIIOJIHCHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB IIO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3z000pa3HBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

OPOBOJIUTH  PEAKIMH, IOATBEPXKAAIONINE  KadeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPUI-, OpOMMJI,
nonun, kapOonar, pocdat, cunukar, cyiabpaT, THAPOKCUIUOHDI, KATHOHBI




AMMOHMU, HOHBI HM3YUCHHBIX MCTAJJIOB, NPUCYTCTBYIOIIIUC B BOIHBIX
pacTBOpax HCOPraHU4CCKUX BCIICCTB

3 ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar
31 pacKkpbIBaTh CMBICI OCHOBHBIX Xumudeckux mnoHsatuil: I[IJIK Bemiectna;
' KOPPO3Hs METAIIIOB
MPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEILHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, OOOOIICHWE, CUCTEMATHU3AINI0, BBISBICHHE
39 MPUYMHHO-CJICACTBEHHBIX CBS3EH — JIJI1 M3yYEHUS CBONCTB BEIICCTB U

XUMHYECKHX pEaKIUi; eCTECTBEHHOHAayYHbIE METOJbl TIO3HAHHS —
HaOJI0ICHNE, M3MEpPEHHE, MOJICIMPOBAHUE, SKCIIEPUMEHT (pEaIbHBIA H
MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATUA

11

1.2

[Ipenmer xumMuu. Poiap XUMUU B )KM3HH YelOBEKa. XUMUS B CUCTEME Hayk. Terna u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEILIECTB

[Tonsarue o MCTOAAaX IIO3HAHUA B XHMMUHH. YucTele BemecTBa M CMECH. CriocoOBbl
pasaciICHUs cMmecelt

1.3

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEeHTh. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
IIpocteie u cnoxHbIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

1.5

1.6

XuMuueckas (bopMlea. BanentHocTh aTOMOB XHMMHYECKHX DJJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenpHas aroMHas macca. OTHOCHTCILHAS
MOJICKYJIApHas Macca. MaccoBas 10JIsI XHMHYSCKOIr0o 3JIEMCHTA B COCAUHCHUU

KonuuectBo BemectBa. Mosb. MosisspHas Macca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
U YHUCJAa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopMynaM XHMHUYECKUX
COE€IMHEHUN

Ou3nyecKue U XMMHUECKUE SIBICHUSA. XUMUYECKasl peakius U e€ mpu3HaKu. 3aKOH
COXpaHEHMsSI MacChl BEIIECTB. XHUMHYeCKHe ypaBHeHusa. Kiaccudukanus
XUMHYECKHUX PEaKIHii (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMEeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IMOCYAOW, ¢ IpaBUJIaMHU
paboThl B J1abopaTopuu U puéMamMu oOparieHus ¢ 1a00paTOpHBIM 000PYIOBAHUEM,
U3y4eHHe U OmnMcaHue (PU3MUYECKUX CBOMCTB 00pa3I|0B HEOPraHMYECKUX BEIIECTB,
HaOmroeHne ¢u3ndeckux (MJIaBlIeHUE BOCKA, TasHHUE JIbJa, pacTUpaHUE caxapa B
CTYIKE, KUIEHME W KOHJEHCAallUs BOJAbI) M XHUMHUYECKHX (TOpeHHe CBEYH,
NPOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE MeJa ¢ KHCIOTOW) SBICHUH,
HAOJIIOJIEHUEe W ONHCaHME TPU3HAKOB MPOTEKAHUS XUMHUYECKMX peakuui
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOpHIOM Oapus,
pasnoxenue ruapokcuga Meau(ll) mpu HarpeBaHuM, B3aMMOJEWCTBHE JKeje3a C
pactBopom cosiu Memu(ll), nzydenue crnocoOoB pazzaeneHusi cMecer (C MOMOIIBIO
Marura, (uUIbTpOBaHWE, BbIMApUBaHUE, AUCTWIULILMS, Xpomartorpadus),
NPOBE/IEHUE OYHMCTKHU MOBapeHHON COJM, HAOJIOJIEHHE U OMHCAHUE PE3yJIbTaTOB
IIPOBEJCHUS OMbITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHMsSI Macchl, CO3JaHHE
MoJieneil MoJieKyI (IapOCTEePIKHEBBIX )

2.1

BakHelme mpeacTaBUTENN HEOPTAHMYECKUX BEIIECTB

Bozayx — cmech ra3os. Coctas Bo3gyxa. Kuciopox — 31€MEHT U IPOCTOE BEIECTBO.
HaxoxaeHue kuciopoja B mpupoe, pusndeckre 1 XuMUYECKUe CBOIMCTBa (peakiuu
ropenusi). Oxcunasl. [Ipumenenue kucinopoaa. CrocoObl MOTyYeHUS KUCIOpOAa B




nabopaTopur U HPOMBIILICHHOCTH. KpyroBopoT kucimopona B npupoae. O30H —
JJIOTPOIHAs MOIU(BUKALMS KHCIOPOoAa

2.2

2.3

2.4

TennoBoil A3PPeKT XUMUIECKON peaklnu, TePMOXUMHUYECKIE YPAaBHEHUS, IK30- U
OHAOTEPMUYECKUE peakuMU. TOIIMBO: yrojiib M MeETaH. 3arpsi3HEHUE BO3/1yXa,
yCHJIEHUE TTAPHUKOBOTO 3 dekTa, pa3pylnieHrne 030HOBOTO CIIOs

Bonopoa — smeMeHT W mpocToe BemecTBo. HaxokaeHue Bogopona B MPHUPOJE,
(bu3HYeCcKre M XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI MonydeHus. KucioTsr
U CONU

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnueckue cBoucTBa BoJbl. Boja kak pactBopurens. PactBopsl. HacslenHslie u
HEHACBIIICHHBIE pacTBOpBL. PacTBOpMMOCTh BewmiecTB B Boae. MaccoBas 1oiis
BELIECTBA B pacTBope. XMMHUECKHUE cBOIcTBa BoJbl. OcHOBaHUs. Posb pacTBOpOB B
IPUpPOLE M B KU3HU 4YelnoBeKa. KpyroBopor BoIbl B IHpHUPOAE. 3arpsA3HEHHE
IPUPOAHBIX BoA. OXpaHa ¥ OYUCTKA IPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranwdeckux coequHeHwid. Okcunbl.  Kitaccupukanus
OKCHJIOB:  cojieoOpasyromme  (OCHOBHBIC,  KHCIOTHBIE, aM(OTEpHbIE) W
HeconeoOpasyromue. Homenknarypa oxcugoB. ®Pusnueckne U XUMHYECKHE
cBoiicTBa okcu10B. [lomydenne okcuaoB

2.7

2.8

2.9

OcHoBanwms. Knaccudukanuss oCHOBaHMMN: IMIEIOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenkiarypa ocHoBanuii. @uU3HYECKHME W XHMHYECKHE CBOWCTBA OCHOBAHUM.
ITomyyenue ocHOBaHUI

Kucnotel. Knaccuduxamuss xuciaor. Homenkmarypa kucnor. ®Pusnueckue u
XUMHUYECKHe cBoMcTBa Kkucior. Psan aktmBHocTH MeTauioB H.H. bexerosa.
[Tonyuenune kucior

Comu. HomeHnknatypa cosieli. ®Pusznueckne M XMMHUYECKHE CBOWMCTBA COJIEH.
ITony4yenue coiuen

2.10

211

I'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpE/IEIeHNEe COIep:KaHus KICIOpO/Ia B
BO3/yX€e, Oy4yeHue, COOMpaHue, paclio3HaBaHUe M U3yUYeHHE CBOMCTB KHCIOpPO/a,
HaOJTI0ICHUE B3aUMOICHCTBUS BEIIECTB C KHCIOPOJIOM U YCIIOBUS BOSHUKHOBEHUS H
IpeKpaleHus ropeHus (Imoxxapa), 03HaKOMJIEHUE ¢ 00pa3iaMH OKCUI0B U OITUCaHHE
UX CBOICTB, OJly4yeHue, coOupaHue, paclio3HaBaHUE U N3yuyeHUE CBOMCTB BOJIOPO/Ia
(ropenne), B3ammojelcTBue Bojopoaa ¢ okcugom  Mmenu(ll)  (Bo3moxkHO
UCIIONIb30BAaHNE BUIEOMATEPHANIOB), HAOIIOACHHE 00Pa3IOB BEIIECTB KOJTUYECTBOM
1 ™Momb, uccienoBaHHEe OCOOEHHOCTEH pPACTBOPEHMSI BEIIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, TIPUTOTOBJIICHUE PACTBOPOB C OINpPeNeTIEHHOW MacCOBOW AOJei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeTallaMu (HATpUEM H
KaibliieM) (BO3MOXHO  HCIIOIb30BaHHWE  BUJECOMATEPUATIOB),  OMpEIETICHUE
pPacTBOPOB KUCJIOT U LIEJI0Yel ¢ MOMOIIbI0 HHIUKATOPOB, UCCIIEOBAaHUE 00PA3IOB
HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJACHUE M3MCHEHHS OKPACKU
WHIMKATOPOB B PACTBOPAX KUCIIOT W IIEJIO0YCH, N3yYeHNE B3aUMOJICHCTBUS OKCH/IA
meau(ll) ¢ pacTBopomM CepHOM KHCIOTHI, KHCIOT C MeTaIaMH, pPEaKInui




HEUTpanu3aluu, MOJy4YE€HHE HEPACTBOPUMBIX OCHOBAHHUH, BBITECHEHHUE OJIHOTO
MeTajuia APYruM M3 pacTBOpa COJIH, PEIICHHE dKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCTUHECHHIN»

[Iepnonnueckuit 3akoH u [lepuoanyeckas cucteMa XMMU4ECKUX 3j1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

3.1

3.2

3.3

3.4

3.5

IlepBble MONBITKH KiIacCU(UKAMM XUMUYECKUX 1eMeHTOB. [loHATHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE U ILEJIOYHO3EMENIbHBIE METaJlIbl, TaJOTEHBI,
UHEpPTHBIE Ta3bl). ODJIEMEHTHl, KOTOpble OOpa3yloT aM(OTEepHbIE OKCHIBI H
TUAPOKCUIBI

Ilepuonnueckuii 3akoH. Ilepumonnueckass cucrema Xumuueckux snementoB [[.1.
MenneneeBa. Kopotkornepuoanas u niuuHHOnepuoaHas dopwmbl [lepuoanueckoii
cucrteMbl xumudeckux dnemMeHToB .M. Menneneesa. Ilepumonsl M rpynmsl.
®u3nUeCcKuil CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JIEMEHTA

Crpoenue aromoB. CoctraB aToMmHbIX szaep. M3otombl. OnekTponbl. CTpoeHue
JNIEKTPOHHBIX  000JI04eK aToMOB  TepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
[lepuoanueckoit cucrtembl .M. MenneneeBa. XapakTepuCTHKa XHWMHYECKOIO
AJIEMEHTA MO ero noyoxenuto B [lepuoanyeckoit cucreme .M. Menneneena

3aKOHOMEPHOCTM U3MEHEHUs pajadyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TpylnaM U NepuojaM. 3HaueHue
[lepnonnueckoro 3akoHa u Ilepuoguueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB /IS
pa3BuTHUA Hayku U npakTuku. .M. MenaeneeB — yu€Hbli U rpakx 1aHUH

Xumuyeckass cBsi3b. KoBaneHTHas  (mossipHass W HEMOJSpHAasg)  CBS3b.
DIIEKTPOOTPULIATENLHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

3.7

Crenenp oxwucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkmuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHUCIIUTENIN U BOCCTAHOBUTEIIN

XUMUYECKUH IKCIEPUMEHT: U3y4eHHEe 00pa3I0B BEIIECTB METAIIJIOB U HEMETAIJIOB,
B3aUMO/ICHCTBUE THIPOKCUAA IMHKA C PACTBOPAMH KUCJIOT U LIEJI0UEH, IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOIIUX MTPUMEPHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(ropenwue, peakify pa3ioKEHUs, COSTUHECHHS)

9 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
BemectBo 1 xummndeckas peakuus. [loropenue

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuUMUYECKUX djeMeHTOB JI.M.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTHU B HM3MEHEHHM CBOWCTB
XUMHYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIIUS, KaTbLHS U UX COCIUHEHUI
B COOTBETCTBHHU C MTOJIOKEHUEM JIEMEHTOB B [leprnoandeckol cucteMe u CTpOCHHEM
MX aTOMOB




1.2

1.3

14

1.5

CrpoeHue BelecTBa: BUbl XUMUYECKOU CBSI3U. TUIBI KPUCTAUNIMYECKUX PEHIETOK,
3aBHUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPHUCTALUIMYECKOM PEIIETKM W BUAA
XxuMu4eckol cBs3u. Kiaccupukanuss 1 HOMEHKIATypa HEOpPraHMYECKHX BEIECTB
(MexnyHapoJHasi M TpUBHANbHAs). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYECKUX COCIMHEHUN, TIEHETHYeCKas CB3b
HEOPraHUYECKHUX BEILECTB

Knaccupukanus XMMUYECKUX peakLUi MO pasjInYHbIM NpU3HAKaM (110 YHUCITYy U
COCTaBy Y4YacTBYIOIIMX B pEaKIMM BELIECTB, IO TeIUIOBOMY 3(p(deKry, mo
U3MEHEHMIO CTETEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OpaTMMOCTH, I10
YUYacTHIO KaTajlu3aTopa). DK30- U SHAOTEPMHUECKUE PEaKLUH, TEPMOXUMUYECKHE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOUN pEeaKIuu

[Tonsite 00 0OpaTUMBIX M HEOOPATUMBIX XHUMHUYeckuX peakuusx. [lonstue o
TOMOTEHHBIX M TeTepOTreHHBIX peakuusx. [[oHATHE O XMMHUYECKOM pPaBHOBECHUHU.
@DakTophl, BIUAIOIIMNE HAa CKOPOCTh XHMMHYECKOM pEakuu U TOJOKEHUE
XUMHUYECKOTO PaBHOBECHS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pC€aKkuunu, 3JI€KTp0HHLII>i OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenne ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJIB30BaHUEM METOAA
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust AIEKTPOIIUTUYECKOW IUCCOLMALMU. DJIEKTPOJIUTHl U HEIJIEKTPOJIMTHI.
Karvonsl, aHnonsl. MexaHu3Mm AuMCCOLMALIMM BELIECTB C Pa3IMYHbIMU BUIAMU
xumudeckoi cBsa3u. CreneHp auccouuanyu. CuiibHbIE M Cla0ble 3JEKTPOJIUTHI.
Peakiuun noHHOro oOMeHa. YCIOBHMsI NPOTEKaHWs peakluil MOHHOro oOMeHa,
IIOJIHBIE M COKpAIlEHHBbIE MOHHBIE YypaBHEHUs peakuuil. CBoMCTBa KHUCIOT,
OCHOBAHHUU U coJiell B CBETe MPECTAaBICHUN 00 3JIEKTPOIUTHYECKOM TUCCOIUAlINN.
KauecTBenHnbie peakunu Ha MOHBI. [loHsATHE O THAPOIU3E CoJEit

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJENISAMU KPUCTATUTMYECKUX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJa HATpHs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOM peakIUu OT BO3JEMCTBUS Ppa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpolLiecca JUCCOLMALUU  KHUCIOT,
miesnouei U cosiel (BO3MOXKHO MCIIOJIb30BaHHE BHJIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKK TMPOTEKAHUsI peakuuid HOHHOro oOMeHa
(oOpa3zoBaHue ocanaka, BbIIENEHHE Ta3a, oOpa3oBaHHE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHHe, peakLMU pas3lIOKEHUs, COSIAWHEHHs); paclio3HaBaHHE HEOPTaHUYECKUX
BEIIECTB C IIOMONIBIO  KAYECTBEHHBIX pEaKUuMd Ha HOHBI;  pELICHHe
HKCHEPUMEHTAIbHBIX 3a7a4

Hemeramis! 1 ux COCINMHECHUA

2.1

OO0mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHBIE
crenieHn okucieHus. CTpoeHHe U (QU3UYECKHE CBOICTBA MPOCTHIX BEIIECTB —
raJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aMMOJEHCTBHE C
MeTaljlaMi, HeMeTa/llaMu, Ienoyamu). XiopoBogopona. ConsiHas KHUCIOTa,




XUMUYECKHE CBOWCTBA, IIOJyd4eHHME, IpUMEHeHHe. JlelicTBue XJjopa H
XJIOPOBOZOPOJA Ha OpPraHU3M 4eJIOBeKa. BaxkHelnue XIopuabl M UX HaX0XKJIEHUE B
IIpUpOLE

2.2

O6mias xapakrepucTrka 31eMeHToB VIA-rpymnmel. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeNeHu okucieHus. CTpoeHue W (pU3MUECKHe CBOWCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa U CEepbl. AJIOTPONTHBIE MOJU(HUKAIIMHA KHCIOPOAa U CEpPHI.
Xumnueckue cBoiicTa cepbl. CepoBo10OpOI, CTpOEHUE, (PU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCHUBI CEPBI KaK MIPEICTAaBUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa,
¢bu3nyeckue 1 XMMUYECKHUE CBOMCTBA (00LIMe KaK NPECTaBUTENIs Kilacca KMCIOT U
cneunpuyeckue). XUMHUYECKUE DPEAKLUH, JIeKAL[MEe B OCHOBE IPOMBIIIJICHHOIO
cocoba mosyueHus: cepHoil Kucinotbl. [Ipumenenune. Coimu CEpHON KHCIOTHI,
KauecTBEHHas peakius Ha cyibdar-uoH. HaxoxmaeHue cepsl U €€ COeIUHEHUN B
mpupoje. XUMHAYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl COCAMHEHUSIMU CEphbl
(KUCTIOTHBIE ~ JTOKAM, 3arps3HEHHME BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLECHUS

2.3

2.4

2.5

OO6mast xapakTepucTuka 31eMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHHS. A30T, pacIpOCTPAaHEHUE B IPUPOJIE, GPU3NIECKUE
U XMMUYeCKHe cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHaK, ero pu3ndecKkue
U XHUMHYECKHUEC CBOﬁCTBa, IMMOJIYy4CHHUEC U IIPUMCHCHHC. Conn adMMOHUs, HX
¢busnyeckue M XUMHUYECKUE CBOMCTBa, mpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCIIOTa, €€ MojydeHHue, (pU3MUecCKUe U XUMHUUYECKUe
cBolicTBa (0OLIMe Kak MpeICcTaBUTENsl Kiacca KUCIOT M crheuupuyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX y10OPEHUH.
XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpelibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaudukarmu Qochopa, GU3NUECKHE U XUMHUYECKHE
coiicTBa. Oxcun gocdopa(V) u gochopHas kuciaora, GU3NIECKUE U XUMHUUECKUE
CBOHcCTBa, mnosiyueHue. Mcnomb3zoBaHue (ocaroB B KaduecTBE MHUHEPAIbHBIX
ynoOpeHuit

OOmas xapakrepucTrka 31eMeHToB |V A-rpymnmnel. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTEMEHW OKHUCIEHHs. YTIJEepoja, aJIOTPONHbIE MOIUPHUKAIIH,
pacrpocTpaHeHHe B MpHUpoJie, PU3NUYECKUE U XUMUYECKHUEe CBOWCTBA. AJncopOuusi.
KpyroBopor yrnepona B mnpupone. Oxkcuisl yriaepojga, HUX (U3NYECKUE U
XMUMHAYECKHE CBOMCTBA, IEHCTBHE HA KIUBBIE OPTaHNU3MBI, TIOJTy4YeHHE 1 IPUMEHEHHE.
DKoyioruueckue mpoOieMsbl, cBsa3aHHbe ¢ okcuaoM yraepoga(lV); rumoresa
JI00ATBHOTO TTOTETUICHHS KIIMMAaTa; TapHUKOBBIN A deKT. YrompHas KUCIoTa U €€
con, WX (U3NYECKHEe W XHWMHUYECKHE CBOWCTBA, MMOJNYyYCHHE W TIPUMECHEHHE.
KavecTBeHHast peakius Ha kapOOHAT-HOHBI. Vcronp3oBaHne KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO3SHCTBE

2.6

[lepBonavanbHbIC TOHATHS OO0 OPraHUYECKMX BEIIECTBAX KaK O COETMHEHHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, INIMLEPHH, YKCYCHasi KUCII0Ta).
Nx cocraB u xummuueckoe ctpoenue. [loHsTre 0 OMOJIOrMYecKH BaXKHBIX BEIIECTBAX:




KHpax, Oelkax, yriieBojJax — M UX pPOJIM B JKM3HM UelOBeKa. MaTepuaibHOE
€IMHCTBO OPTaHUYECKUX U HEOPraHMYECKUX COEIUHEHUN

2.7

Kpemuuii, ero ¢usnueckne m XUMHYECKHE CBOICTBA, MOJy4YEeHHE M IMPUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O6mue npeacrasienus o0 okcuae kpemuusi(1V)
U KpeMmHHeBOW kuciore. CWIMKAThl, WX HUCHOJIb30BaHWE B OBITY, MEIUIIUHE,
MPOMBILIIICHHOCTH. Ba)kHeHIne CTpOUTENbHBIE MaTepHallbl: KEpaMHKa, CTEKIIO,
IleMeHT, OeToH, kene300eroH. [IpoOmembl 0e30macHOTO  WCMOJB30BaHUS
CTPOMUTENbHBIX MaTepUaIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMHUYECKUH HKCHEPUMEHT: H3ydeHHe OoOpa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IPOBEJCHUE KAUECTBEHHBIX PEAKIUI HA XJIOPU-UOHbI
1 HaOJIOJICHUE MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaKaromue (pusnueckue u
XMMHUYECKHE CBOMCTBA TaJOTEHOB M MX COEIWHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); O3HaKOMIIEHHE C oOpa3luamMu XJIOpUIOB (TaJIOreHH]IOB);
O3HaKOMIIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMU (BO3MOXHO HMCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); HaOJIOJIEHUE Tpollecca OOYIIIMBAaHUS caxapa IMoj IeiCTBHEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOThI, HM3YYEHUE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CepHOW KUCIOTHI, MPOBEJCHNE KAYECTBEHHOW PEeaKIuu Ha CyIb(ar-
MOH M HaONIOACHHE MpHU3HAKa €€ IMPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMHU
cBOWcTBaMH a30Ta, (ochopa M WX coeaWHEHHH (BO3MOXKHO HCIOIB30BAHUE
BUJIEOMATEpHANIOB), 0Opa3zliaMu a30THBIX U (PochOpHBIX ynoOpeHuil; moaydeHue,
coOupaHue, pacro3HaBaHHE U H3Y4YEHHE CBOICTB aMMHUaKa; IPOBEICHHE
KaueCTBEHHBIX peaKlnii Ha MOH aMMOHHUS U (hocdaT-HOH U U3yUeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCHUCTBUE KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3y4eHUe Mojiese
KPUCTAINIMYECKUX PEIETOK anMasa, rpadura, ¢yuiepeHa; O3HAKOMIIEHUE C
MPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHBOra3a; MoJydyeHHe, coOMpaHue, paclio3HaBaHUE M H3yueHHUE
CBOMCTB YIJIEKUCIIOTO ra3a; MpOBEJCHUE KAaueCTBEHHBIX peakluil Ha kapOoHaT- U
CWIMKAT-UOHbl M M3YyYEHHE TMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MPOAYKIIMEN CUIIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3324
o TeMe «BakHel11e HeMeTaTbl U UX COSAMHEHUS»

3.1

3.2

3.3

Mertamisl 1 uX COCIMHCHUA

OOmiast XxapakTepuCTUKa XUMUYECKHUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nosioxkeHus B Ilepuonnueckoit cucreMe xuMuueckux anemeHtoB 1.1, Menaeneesa
u cTpoeHus: atoMoB. CTpoeHue MetamioB. MeTtauindeckas CBA3b M METAJIINYECKast
KPUCTAJUIMYECKAs PEIIETKA. DIEKTPOXUMHUUYECKUI Pl HAIIPSKEHUN METaJNIOB

du3nyeckue M XUMHUYECKHE CBOWCTBA MeTaiioB. OOmue crnocoObl MONYyYeHUS
MeTtaisioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CIOCOOBI 3alIUTBI MX OT
kopposuu. CriaBel (CTaib, YyryH, JIOPATIOMHHUHN, OpOH3a) U WX MPUMEHECHHE B
OBITY U TIPOMBIIIUICHHOCTH

H_[CJ'IO‘{HBIC METAJJIbl: IIOJIOXKCHHUE B HepHOI[H‘{CCKOﬁ CUCTEMEC XHMHYCCKHUX
9JICMCHTOB Z[I/I MCHI[CJ'ICCBB.; CTPOCHUC HUX ATOMOB; HAXOXIACHHUC B IMPUPOLIC.




du3nyecKkue U XUMMHYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl u
TMJIPOKCUABI HaTpus U Kaius. [IpuMeHeHne 1menouHbIX METAIIIIOB U X COEJUHEHUI

3.4

[IlerounO3eMeNnbHBIE METAJUIBI MArHUM U KaJIbLMIL: 10J0KeHue B [lepuoandeckoi
cucreme xumuyeckux digemeHToB .M. MenpaeneeBa; CTpoeHHME HX aTOMOB;
HaxoKJIeHHe B npupoje. Pu3ndecKkue U XUMUYECKUE CBOMCTBA MarHusi U KaJbLUs.
Baxneimue coenuHeHus Kanblus (OKCUA, TMAPOKCHU, cOH). KECTKOCTh BOJBI U
Croco0bl €€ yCTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B Ilepuoanueckoil cucteme xumudyeckux 3nemeHTos .M.
MeHeneeBa; CTpOCHUE aTOMa; HAX0XKACHUE B ITpupoie. Pusndeckue U XUMUIECKUE
CBOWCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCH]IA ATTFOMUHHS

Kenezo: nonoxenue B Ilepuoanueckoil cucreme XumMudeckux snaemeHToB JI.U.
MeHeneeBa; CTpOCHUE aTOMa; HAX 0 ICHHE B Ipupojie. PU3NYeCKHue U XUMHYESCKUE
cBoiicTBa >kene3a. Oxcuawl, ruapokcuasl u conu sxeneza(ll) m xenesa(lll), ux
COCTaB, CBOMCTBA U IOJIy4CHHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJICHHE C 00pa3liaMy METaJUIOB U CIIJIaBOB, UX
(bu3MYECKUMHU CBOWCTBAMU; U3yUEHHUE PE3YIbTATOB KOPPO3UU METAIUIOB (BO3ZMOXKHO
UCIOJIb30BaHUE BHUAECOMATEPUATIOB), OCOOEHHOCTEH B3aUMOACWUCTBUS OKCHAA
KabllUsl W HATPUs C BOJMOM (BO3MOXHO HCIOJB30BAHHE BHICOMATECPHAIIOR);
HCCJICIOBAaHUE CBOWCTB KECTKOM BOJIBI; MpOIIECcCa TOPEHHUS Keje3a B KUCIOPOJe
(BOBMOXKHO  WCIOJB30BAaHUE  BUICOMATEPHANIOB);  NPH3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi HAa HOHBI (MAarHusl, KaabllKs, alIFOMUAHUS, [TUHKA, sxene3a(ll)
u okenesa(lll), memu(ll); HaGmromeHHe W ONMCAHHWE IIPOLIECCOB OKPAIIUBAHHUS
IUIAMEHH HMOHAMHU HATpUs, Kalud M Kajblus (BO3MOXHO HCIOJb30BaHHE
BUJIEOMATEPHAIIOB); HCCIeT0BaHNE aM(OTEPHBIX CBONCTB TMIPOKCH/IA ATFOMUHUS U
THAPOKCHUIA ITUHKA; PElIeHHe SKCIEePUMEHTAIbHBIX 3a/a4 1o TeMe «BakHeiime
METaJITBI U UX COCTMHCHUS

XUMUS U OKpy’Karolas cpeja

4.1

HoBbie maTepuansl 1 TEXHOJIOTHH. BemecTBa u MmaTeprainbl B TOBCETHEBHOM KU3HU
yenoBeKka. XUMHUS U 3J0pOBbe. be3omacHoe uCnoabp30BaHUE BEUIECTB U XUMHUYECKUX
peakuuii B 0bITy. [lepBasi TOMOITs TPH XUMHUECKHX 0KOTaX M OTPABICHUSIX

4.2

4.3

OCHOBBI JKOJIOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpPY KAroIIeh
cpensl ITIJAK. Ponp xumum B pemieHHM 5Koloruyeckux mpobnem. IlpuponHsie
WUCTOYHUKU YIJIEBOAOPOJOB (Yyrojb, NPHUPOAHBIN Tra3, He(pTh), NPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUYECKUH HKCHEPUMEHT: M3ydeHHue oOpas3loB MaTepualioB (CTEKJIO, CIUIABbI
METAaJUIOB, TOJIMMEPHBIE MaTepPHAIIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Ipencrapnenue:

11

0 TIO3HABAEMOCTH SABJICHHHM NPUPOABI, TNOHUMAHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYECKOW HAayKHM Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOWIEH KyJabTYpbl W IPaKTHYECKOU
JESITEIbHOCTH 4YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOILECTBA;
IIOHMMAHHE MECTa XUMUU CPEAM IPYIHX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJaX IO3HAHMS, B TOM YHUCJE JIKCIEPUMEHTAIbHBIX H
TEOPETHUECKUX METO/IaX UCCIIEIOBAHUS BEIIECTB U M3YUCHUSI XUMUYECKUX
peakiuii; yMEHHE HCIIOIb30BaTh MOJIETU IS OOBSICHEHHUS CTPOCHHS
aTOMOB U MOJIEKYJI

1.3

0 chepax mpodeccHoHAIBHON NEATETHHOCTH, CBSI3aHHBIX C XUMHUCH H
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMHA Ha JOCTUKCHUAX
XUMHUUYECKON HAYKH, YTO IMO3BOJIUT OOYUaAIOLIUMCS pacCMaTpUBATh XUMHUIO
Kak cdepy cBoei Oyayiiei mpodecCHOHATBHON JISATEIIBHOCTH U CIeNIaTh
0CO3HAHHBII BEIOOP XUMHH KaK IPOPHILHOTO MPEIMETa IIPU TMEPEX0ie Ha
YPOBEHb CpeiHero o0miero 00pa3oBaHus

2.1

Branenue cucreMoli XMMUYECKUX 3HAHUM M yMEHUE NTPUMEHATh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHEUIIIME XHUMHUUYECKHE TMOHATUSA: XHUMHYECKUH DJIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE MU CIOXKHOE BEIIECTBO, OJHOPOAHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEIbHBIC aTOMHAsI U MOJICKYJISIpHAs MacChlI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CpemHssl), XUMUYECKash pPeaKIus, peakiuu
COCIMHEHUS, PEAKIUU PAa3JI0KEHUs, PEaKIUH 3aMEeIIEHUs, pEeaKIuu
oOMeHa, TeroBoi 3hPeKT peakiuu, SK30- U IHAOTEPMUUECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XMMUYECKOT'O 3JIEMEHTA B COEIUHEHUHU, MACCOBAS
JIOJIsI ¥ TIPOLICHTHAsI KOHIIEHTPAIMs BEIIECTBa B PacTBOpPE, AP0 aToMma,
DIIGKTPOHHBIA CIOM aToMa, aroMHas opOuTanb, paauyc aToma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKasg CB3b,
ANEKTPOOTPHUIIATEIIFHOCTD, MOJSPHAS U HEMOJIIpHAs KOBaJCHTHAsI CBS3b,
HOHHAasdA CBA3b, MCTAJUNIMYECKas CBA3b, KPUCTAIUINYCCKAA peméTKa
(aToMHasi, IOHHAS, METAJUTMYECKAs, MOJICKYJIIpHAst ), UOH, KATHOH, aHUOH,
ANEKTPOIUT M HEIJIEKTPOJIUT, JICKTPOTUTHIECCKAS JUCCOIMAIIHS, PEAKITHH
MOHHOTO  OOMEHa,  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUH,
OKUCIUTENb M BOCCTAaHOBUTEIb, OKHCIEHHME U BOCCTaHOBJICHHE,




ANIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC
peaKkru, CKOPOCTh XMMUYECKON peakuuu, karaiuzatop, [IJK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHHU: 33aKOH COXPAHEHHUS MAaccChl,
nepuoauueckuii 3akon .M. MenpeneeBa, 3aKOH MOCTOSITHCTBA COCTABa,
3aKOH ABOrajipo

2.3

TEOpHUU XUMUU: ATOMHO-MOJICKYJIApHasA TCOPH, TEOpHUL
3H€KTpOJII/ITI/I‘-IeCKOI>'I JUCComranmn

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IPaBUIIBHO UCIOJIb30BaTh U3YUYEHHBIE BEUIECTBA U MaTepuasl (B
TOM YHCJ€ MUHEpAIbHbIC yIOOPEHHUs, METAIbl M CIUIaBbl, MPOIYKTHI
nepepaboTKU  NPUPOJHBIX ~ HMCTOYHUKOB  YINIEBOAOPOAOB  (yIui,
MPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM XO035IICTBE, HA MPOU3BOJICTBE
U TIOHMMAaHHE 3HAa4YeHHsS >KUPOB, OEIKOB, YIJIEBOAOB [UIsl OpraHu3Ma
YeNOBeKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BEIIECTB M XUMHUYECKUX
MIPOLIECCOB HAa OPTaHKU3M YeJIOBEKa U OKPYKAIOUIYIO PUPOIHYIO CPEeLy

3.2

YMCHHUEC HHTCIPHUPOBATH XHMMHUUYCCKHEC 3HAHHUA CO 3HAHWAMU OPYTHUX
y‘IC6HLIX npeaIMCTOB

3.3

3.4

HaJIMYKME OMbITa pabOTHl C pa3IMYHBIMU MCTOYHMKAMU HH(OpMAIUH 1O
XUMUM (HayyHas M Hay4YHO-IIONYJIsSIpHAsh JMTepaTypa, CJIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATH I/IH(bOpMaI_II/IIO O BCIICCTBAX, MHX
MMPEBPALICHUAX U IPAKTUYICCKOM IPUMCHCHHUU U YMCHHUEC UCIIOJIb30BATh eé
AJI pECIICHUA yqe6H0-H03HaBaT€J'II)HBIX 3aga4

Brnanenue ocHoBaMU MOHATHHHOrO ammapara U CUMBOJIMYECKOTO S3bIKA
XMMHUU JUIsL COCTaBJIEHUsT (POPMYJT HEOPraHMUECKUX BEIECTB, YPaBHEHHM
XMMUYECKHUX peakluii; ocHoBaMu XxuMudeckoit HomeHknatypsl (IUPAC u
TPUBHAIBHOIN)

YMeHue OOBSCHATh CBSI3b IIOJIOKEHHS DJICMEHTa B Hepnonnqecxoﬁ
CUCTEMC C YHCIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYICCKUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, 06Iuee quCII0 BHCKTPOHOB),
pacnpeaciicCHueM JJICKTPOHOB 110 JSHCPIETUYCCKUM YPOBHSAM 4ATOMOB
MEPBLIX TpéX NEprUoaO0B, KaJIus U KaJIbIIUA

HpeI[CTaBJ'IeHI/IC 0 nepnonnqecxoﬁ 3aBHCUMOCTH CBOHCTB XHUMHYECKHX
9JICMCHTOB (pa;:u/[yc aToMa, C-)HCKTpOOTpI/II_IaTCJIBHOCTB), MMpOCThIX H
CJIOXKHBIX B€IICCTB OT ITOJIOXKCHHUA 3JICMCHTOB B HCpHOI[H‘ICCKOfI CUCTEMC
(B MaJIbIX MEpUOoAax M IIaBHBIX Hoz[rpynnax) " BJICKTPOHHOTO CTPOCHUMA
aToMa

YMmenue kinaccuupoBarth:

7.1
7.2

XUMHNYECKHUEC DJICMECHTHI

HCOPTraHN4YCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIITNHA




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ, XUMHYECKOH CBSI3M W THUI KPHUCTAUIMYECKOW CTPYKTYpPHI B
' COCTMHEHUSX
8.3 XapakTep cpebl B BOJHBIX PACTBOpax BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu30BaTh (U3NUECKUE M XUMHUECKHE CBOMCTRA!
MIPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, TpaduT, anmas, KpeMHHUIH,
9.1 asor, ¢ocdop, cepa, XJIOp, HATPUH, KAJIUN, MarHui, KaJIbIIUHA, aTFOMUHHH,
JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YMCJIE UX BOJHBIX PAcTBOPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHUIBI M THUIPOKCUABI MeTamuioB |-I1A
9.2 rpynm, amomunus, meau (1), nmunka, xenesa (11 u 1l1), okcuas yrinepona
' (I u 1IV), kpemuus (1V), asora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasA, ¢ochopHas, yroiapHas,
KpEMHUEBAsi KUCI0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOICTB, BO3MOXHOCTh MPOTEKAHHUS XUMHYECKHX MPEBpAlICHUA B
Pa3IMYHBIX yCIOBHIX
10 YMeHHne COCTaBIATh MOJIEKYIISIPHbIC U MOHHBIE YPABHEHUS PEaKIIMii, B TOM
qucre:
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA M3YYCHHBIX KIIACCOB (TPYIIIT)
' HEOPraHWYECKHUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHue BEIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTE0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUI U HAXOJAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJJaMU HAy4yHOTO MO3HaHUs (HAOIIOJIeHUE, U3MEpEHHE,
121 SKCIIEPUMEHT, MOJICIIMPOBAHKE) TIPU WU3YYCHUU BEIIECTB U XHUMHUYECKUX
' SIBIICHUH; yMEHHE c(HOpPMYITHpPOBaTH NMPOOJIIEMY M TPEUIOKHUTh IMYyTH €€
pelreHus
12.2 0e30macHOi paboThl ¢ XUMUYECKIUMH BEIIECTBAMU, XUMHUECKON TOCYI0i

U 1abOpaTOPHBIM 000PYAOBaHUEM




12.3

13

npaBuUiIaMy 0e30MacHOro oOpalieHHs ¢ BEIIECTBAMH, UCIOIb3YEMbIMH B
MOBCE/IHEBHON KU3HU, MpaBWIaMU TOBEICHHUS B LEIAX CcOepekeHUs
3I0pOBbSl M OKpYXAalollled MPUPOJHOM Cpelpl; MNOHMMaHUE Bpeaa
(omacHOCTHM) BO3JICHCTBUS Ha )KUBbIE OPraHU3MbI OIIPEICTIEHHBIX BEIIECTB,
CII0CcOO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hanuume MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYUICCTBJICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3yueHHE M OmHcaHue (U3NUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU U XUMUYECKUMU SIBICHUSIMH; OTIBITHI, WILTIOCTPUPYIOIINE
IIPU3HAKU IPOTEKAHUSA XUMUYECKUX PEeaKLUi

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

MOJIY4YCHHEC KUCTIOpOaa U U3YyUYCHUC CTO CBOﬁCTB; MOJIYUYCHHUC BOOOPOJa U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHUEC YIIICKHUCIOIO Iada U HU3YUYCHUCE CIo
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOWCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIIEHHOM MAacCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

MPUMEHEHUE MHIUKATOPOB (TaKkMyca, MeTuiopaHxka u (eHondranenna)
JUTSL OTIPENICIICHUS XapaKTepa CPelibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCJICIOBAaHUE U OITMCAHNUE CBOMCTB HCOPTraHNYCCKUX BCUICCTB Pa3JINYHbIX
KJIaCCOB; HU3Y4YCHHC BSaHMOHeﬁCTBI/IH KHCJIOT C MCETallllaMHM, OKCHJIaMH
MCTAJIJIOB, PACTBOPUMBIMH U HCPACTBOPUMBIMU OCHOBAHHUAMMH, COJIAMU;
MOJIY4CHHEC HEPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHUEC OJHOI'0 MCTallia
ApyrumMm M3 pacTBoOpa COJH; HCCICAOBAHUC an)OTepHHX CBONCTB
TUAPOKCUI0B aITFOMHUHUA 1 HUHKA

pemICHUC HSKCICPUMCHTAJIIbHBIX 3aJla4 II0 TEMaM: «OCHOBHBIEC KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IeKTpOJ'II/ITI/ILICCKa$I JAUCCOLMALIUA,
«Baxneinye HeEMETalJIbl U UX COCOUHCHUA», «Bakneiine MeTamIbl U
nX COCAUHCHU

XUMHUYECKHUE SKCIIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKUA MPOTEKAHUS
peaxiuii HOHHOTO OOMeHa; KaYeCTBEHHBIE PEaKIMU Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBL: XJIOpUA-, OpOMHI-, HOAMUI-, CyIb(ar-,
docdar-, kapOboHAT-, CHUIMKAT-aHUOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI, MarHKs, KaJIbIHS, aTIOMHHMS, XKene3a (2+) u xkenesa (3+), meau
(2+), nuHKA

YMmeHnue:

141

MPEJCTaBIATh  pe3yJbTaThl  AKCIIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0KA3aTeNbCTB, TIpaQUKOB W TaONUIl M BBISBIATH OSMIHUPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXIY pealbHO HAOII0JaeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU UM TPOLIECCaMH, MPOUCXOISAIIMMUA B MaKpo- U MUKPOMHpE,
O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMUH

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [lepBoHayaIbHBIE XUMUYECKUE TIOHATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 371eMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' [IpocThie 1 cnoXHBIE BELIECTBA.
13 Xumuyeckas popmyina. BajgeHTHOCT, aTOMOB XMMHUYECKUX 3yieMeHTOB. CTereHb
' OKHCIIEHHUS
3aKkOH TIIOCTOSIHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAas aTOMHas —Macca.
14 OtHocuTenbHas MOJEKyJIspHas macca. MaccoBas 107 XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUU
15 KonmaectBo BemectBa. Monb. MousipHass macca. MoJsipHBIE 00BEM  Tra3oB.
' B3aumocBs3b KOMMUECTBA, MACChl U YKMCIIA CTPYKTYPHBIX €IMHULL BELIECTBA
16 du3nyeckue U XMMHUYECKHE SIBICHUS. XUMHUUYECKasl peaklus U e€ Ipu3HaKu. 3aKoH
' COXpaHEHUsI MacChl BELIECTB. XUMUUYECKUE YPaBHEHUS
5 [lepuonnueckuii 3akoH u Ilepuoanueckas cucrtema XxumMuueckux snemeHtos /.M.
MenneneeBa. CTpoeHHE aTOMOB
[Iepnonnueckuit 3akoH. Ilepmonnueckas cucrtemMa XMMHUYECKUX 3jieMeHTOoB ..
2.1 MengeneeBa. Ilepuoapl u rpynmbl. OU3HYECKUN CMBICT MHOPSAKOBOIO HOMEpA,
HOMEPOB IIeproa U rpyMIbl 31€MEHTa
Crpoenue aromoB. CocraB aromHbix saep. M3orombl. OnexTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX ~ 00O0JIOYEK aToMOB MepBbIX 20 XMMHMYECKHX  3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMMUYECKHX JJIEMEHTOB IEPBBIX TPEX
53 NepuooB, Kaius, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPULIATEIHHOCTH,
' METAIIMYECKUX U HEMETANINYECKUX CBOMCTB) U UX COEIMHEHUHN B COOTBETCTBHH C
M0JIO’KEHHEM 3JIeMeHTOB B [lepuondeckoii cuctemMe U CTpOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuueckass  cBsizb. KoBaneHTHas  (MOJMsIpHAsE W HEMOJSIpHAsi)  CBS3b.
3.1 DNEKTPOOTPULIATEIBHOCTh XUMHUUECKUX 371eMeHTOB. MloHHas cBsi3b. MeTrannnyeckas
CBSI3b
Tunsl  KpUCTAIMYECKMX  pem€TOK  (aTOMHas, HWOHHAs, MeTaJuInyecKas),
3.2 3aBHCHUMOCTh CBOWCTB BELIECTBa OT THIA KPUCTANIMYECKOW pEIETKH U BUAA
XUMHYECKON CBSI3U
4 Baneliimne mnpencTaBUTENM HEOpraHMYECKHMX BemlecTB. Hemeramibl U ux
coeIMHEHU. MeTaulbl U UX COEAUHEHHUS
41 Knaccudukanums W HOMEHKJIATypa HEOPraHWYECKMX COEAMHEHHH: OKCHI0B

(conmeoOpa3yromue: OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHBIE)  HECOJIe00pa3yolIne;




OCHOBaHUU (mménoumn u HEpPacCTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucnopoacoepkae U OeCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOI'OOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

du3nyeckrue M XHMMUYECKHUE CBOMCTBA MMPOCThIX BCUICCTB-HEMCTAJJIOB: BOAOPOA,

42 XJIOpa, KHCIIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
®Pu3nueckue 1 XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JINTUS, HATPUS,
4.3 KaJIsg, MarHusl M KaJbLMs, AJIOMHUHHS, Keje3a. OJIEKTPOXUMUUYECKHN psf
HaIpsHKEHUH METAILIOB
44 ®u3nueckue W XHMMHYECKHE CBOMCTBA BOJAOPOJIHBIX COEIMHEHHI HEMETaJlIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
duznyeckue 1 XuMHUYECKHe cBoKCTBa okcu10B HemeTailios: cepsl (1V, VI), azora(ll,
4.5 IV, V), docdhopa(lll, V), yrnepoma(ll, 1V), kpemuusa(lV). IlonyueHne okcumos
HEMETAaJUIOB
46 Xumunyeckue cpoiictBa okcuaoB: metauioB |A—IIIA rpynn, nunka, meau(ll) u
xenesa(ll, 11). [TomyueHre OKCHIOB METAJIJIOB
XUMUYECKUE CBONCTBA OCHOBaHMM M aM(OTEpHBIX THUIPOKCUIOB (Ha IpuUMepe
4.7 TUAPOKCUIOB ATIOMUHMUS, XKenes3a, HuHKa). [lomyuenue ocHoBaHuil U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XMMHUYECKHE CBOMCTBa KHUCJIOT: XJOPOBOJOPOJHOH, CEpOBOJIOPOAHOM,
48 CEpHUCTOM, CepHOM, a30THOH, QochopHON, KpeMHHUEBOH, YyroiabHOU. Ocolble
' XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM U a30THOM KuciaoT. [lonyyenue
KHCJIOT
4.9 OO0me xuMHYECKUe CBOMCTBA cpenHux cosed. [lomyuenue coneit
4.10 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpPOJa, AaMMHUAKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [TonydyeHue amMMuaka, cepHOM M a30THOM KMCIOT B MpPOMBIIUIEHHOCTH. OOmme
' CHOCOOBI MOJTYYEHHS METAJUIOB
412  T'eHeTWyeckas CBS3b MEXIy KIIaCCAMH HEOPTAaHWMYECKUX COEIMHEHHIH
5 XVWMHYECKUE PEAKIINH
Knaccupukanus XUMHUYECKUX PEAKIUM MO pa3MyHbIM MPU3HAKAM: IO YUCIY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIIUU BELLIECTB, 110 TEIJIOBOMY 3(PPEKTY, 10 N3MEHEHHUIO
CTETNIEHEW OKUCIICHHSI XUMUYECKHUX DJIEMEHTOB
59 TennoBoii 3 heKkT XUMHUECKONW peakIuu, TEPMOXUMHUUECKUE ypaBHEHHS. DK30- U
' SHIOTEPMHUUYECKUE PEeaKINK. TepMOXUMHUYECKHE YPaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHbBIE peakUu. OKUCIMTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccel  OKMCIEHHS W BOCCTAHOBJICHUS. ONeKTpOHHBIH  GaslaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKIIUN
5.4 Teopus 31eKTpoONUTUYECKON Aucconuanuy. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U
' HERJIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCOLUAIN
55 Peakiiun wonHOro OOMEHA. YCIIOBHUS TPOTEKAaHUS PEaKIUii HMOHHOTO OOMEHa,

MOJTHBIE U COKpPAIIEHHbIE NOHHBIE YPABHEHUS PEAKIUi




XuUMHA U OKpYXKarolas cpena

BCH_IGCTBa H Marcpuajibl B HOBCCHHGBHOﬁ JKM3HH denoBeka. be3omacHoe

6.1 UCTIOJIb30BaHUE BEUIECTB M XMMHUYECKHX peakiuii B jaboparopuu u Obity. IlepBas
MIOMOIIb MPU XUMUYECKUX 0)KOTaX U OTPABJICHUSIX
XUMHUYECKOE 3arpsi3HEHUE OKpPYKalomield cpebl (KUCIOTHBIE J0XKIIH, 3arpsi3HCHHUE
MOYBBI, BO3AyXa M BOJOEMOB), CcHoOcoObl ero mnpenorBpamieHus IIpenenbHast

6.2 nonyctumas  koHueHtpamus BemiectB  (ITJK). Pomp xumMum B permieHUn
OKOJIOTHUECKUX TpolieM. YCHICHHE MapHUKOBOTO H(QexTa, paspylieHue
030HOBOT'O CIIOS
[Tpumenenue cepsl, a30ta, pocdopa, yriepoaa, KpeMHUS U UX COSTUHEHHI B OBITY,
MEIUIUHE, TPOMBIIICHHOCTH U CEJIBCKOM XO03siicTBe. [IprMeHeHne MeTayuioB u

6.3 CIUIaBOB (CTajb, YYT'yH, AOPATIOMUHUNM, OpOH3a) B OBITY W MPOMBIIIJIECHHOCTH WX
coeauHeHuil. [ToHsTHE O KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3aIIMTHI UX OT
KOppO3HHU

6.4 [TpupoHbIC UCTOYHUKH YTIICBOIOPOIOB (Yroib, IPUPOIAHBIH ra3, He(Th), TPOTYKTHI
uX rnepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[TepBoHauabHBIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHCHUSIX

6.5 yriepoja (MeTaH, 3TaH, dTHJICH, alleTHUJICH, YTaHOJI, TIMIIEPHH, YKCYCHAs KHCJIOTA).

' [ToHsATHE O OMOJOrMYECKH Ba)XKHBIX BEILECTBAX: JKUPAX, OCIKaX, YrieBoJaX — U UX

POJIH B )KH3HH YEJIOBEKA

7 Pacuérnr:

7.1 1o popmynaM XUMUYECKHX COCTMHEHUI

7.2 Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 M0 XUMHYECKUM YPAaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

« Xumusi: 8-i Kiacc: yriyOJeHHbIN YpOBEHb: yUeOHUK; |-e n3nanue ['abpuensH
0O.C., OctpoymoB N.I"., CnagkoB C.A. AkinonepHoe o0miecTBo «M3aaTeascTBo
«IIpocBereHue»

» Xumusi: 9-if kiacc: yriyOJieHHbIN YpOBeHb: yueOHUK; 1-e u3naanue ["abpuensu
O.C., OctpoymoB N.I'., Cnagkos C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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