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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJEHA Ha OCHOBE TPEOOBAHUMU K PE3yJIbTaTaM OCBOCHHUS 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/IaHUU paboyelt MporpaMMbl 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
pazmenaMm M TeMmaMm, pachpeielieHHe 10  KiaccaMm, PEKOMEHIYEeMYIO
NOCJIEIOBATEIbHOCTh  MU3YYEHHS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXXHOCTH Y4YEOHOTO TMpeAMeTa B peaau3aluu TpeOOBaHUHN K IMIaHUPYEMBIM
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 YPOBHE OCHOBHOrO 00miero oOpa3oBaHMs
OPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpECOB OOydarolUXCcs, Ha MPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHusl.

3HaHWE XHMHH CIYXXUT OCHOBOM [IJis1 (OPMHUPOBAHUS MHUPOBO33PEHUS
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, JHEPreTUYECKOW, NPOAOBOJIBCTBEHHOM
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 CAaMOCTOSTENbHOW y4eOHOM  JeATeNbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABJIICHUIA O €IUHCTBE TIPHUPOABI M YEIOBEKA, SIBISCTCS KIFOYEBBIM ITArlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOIIUXCS;

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

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIUMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHSATUH XHUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CHUCTEMHOTr0 moaxoja k e€ m3zydeHuto. ColiepaHUE CKJIQJbIBACTCS W3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUILY MOCIEA0BATEIBLHOIO
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;

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMK BEIIECTB B paCTBOPax;

0 XUMHUYECKON KMHETHKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU IOJOKEHbI AMIIUPUYECKU IOTYyYEHHBIC
daxtel. TeopeTuueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W 00€CleuMBalOT OOY4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OO0JACTH MPAKTUYECKOTO MPUMEHEHUs
M3y4aeMbIX BEIECTB.

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

[Iporpamma OCHOBHOTO 00IIero 00pa3oBaHUs MO XUMUU (YyTIyOJIEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTrO MpeaMeTa U O0O0ECIeUeHUE YCIEIIHOTO
oOydyeHHsT Ha CJeAylolleM YpoBHE oOpa3oBaHusa. B mporpamMme 1Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAIMPABICHHOCTh OOYyUYCHUS XWMUU,
mubdepenunanys  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY
OOy4JarommMxcss M TMOCJEAYIoNee CaMOOMpPEEICHINE B BBIOOpPE HaNpPaBICHUS
oOy4deHHs B IpO(UITBHBIX KJIaccax.



YrnyOnéHHoe uW3ydeHHEe XHMHHM ~ CIIOCOOCTBYET  peaiu3aluu  3ajaad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KXIOMY OOydYaromemycsi NpOsSIBUTh CBOM HWHTEJUIEKTyallbHbIE W TBOPYECKHE
CIIOCOOHOCTH IIPU U3YUYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOIOJKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOH €SI TEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, NpO(PUIBLHOTO) H3YYEHHS OTACIbHBIX
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 COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YyeJl0oBeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajada y4deOHOro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAyKH, B MNPHUOOIIEHHUH K HAyYHBIM
METOJaM TMO3HAaHUS TPU H3YUYCHUM BEIIECTB M XUMHUYECKUX PEaKIUi,
(dbopMHUpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENILHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enun u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U 00IEH KyIbTYPHI.

M3y4yeHnne XMMHUM HAPaBJIEHO Ha JTOCTUIKEHUE CIIETYIOIUX LIEIIeH:

(GbopMHpOBaHWE MHTEIUIEKTyaJIbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY 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>KAIOIIEr0 MUPa, OCBOEHUE SI3bIKA HAYKH;

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

dbopmupoBaHue  00me  (PYHKIMOHAIBHOM U €CTeCTBEHHO-HAY4YHOU
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;



pa3BuTHE Yy OOydYalolIMXCsl HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsi K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIbHEUIIIETO 00yUCHHS;

OCO3HAHHWE IEHHOCTH XUMHUYECKUX 3HAHUW B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI SKOJOTUYECKOW KYyJNbTYphl, HENPHUATHE JEUCTBUM, MPUHOCSIIUX BpEl
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénnoe nzyuyenue yueOHOro npeaMera « Xumush» oTBogauTcs mo 102
gacoB B 8 u 9 kinaccax (3 4daca B HeJENI0), TO €CTh 2 4Yaca B HEJEII0 3a CUET
obs3arenpHON yactu OOIT OOO u 2 yaca 3a cuét yactu OOIT OO0, hopmupyemoit
y4acTHHKaMU 00pa3oBaTellbHbIX OTHOIIeHW. Bcero 204 wyaca 3a 1Ba rona
oOyJeHus.



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
VMCTOPUM BO3HHWKHOBEHHSI U PA3BUTHS XUMHU. XUMHUS B CUCTEME Hayk. Tema u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lloHsATHE O TEOpPETHYECKMX KM SMIMPUYECKHX METOAAX IMO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOII0JIEHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, BBIYHMCIICHUE.
[IpencraBienust 0 HAyYHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOThl ¢ XMMHYECKUMHU BemiecTBaMu. OOopyaoBaHHUe
HIKOJILHOM XuMuyecko Jnabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
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 paszieneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertannel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumnueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJIEHTHOCTH 3JIEMEHTOB 110
(bopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE (POpMYJT OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCUTENbHAss aTomMHas macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast [0 XMMHYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocreinieit ¢opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI BemiecTBa. Pacuersl mo ¢dopmynam
XAMUYECKUX COeAMHEHUN. MoJiisipHas macca cMecH BemecTB. MonbHas HoJis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimmei GhopMyIbl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Ou3nYECKne U XUMUYECKUE SIBJICHHUS. XUMUYECKas PEAKLUSA U €€ PU3HAKHU.
VYcnoBus NpoTeKaHUss XUMHYECKUX PEAKIH. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
ATOoMHO-MOJNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOcCOBa.
XUMUYECKUE ypaBHEHHS. TUIBI XUMHUYECKUX PeaKUi (COCTUHEHUS, PA3JIOKEHNUS,
3aMmelneHus, 0OMeHa). PacueTsl mo XUuMUYECKUM YpaBHEHUSIM.



OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 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.
HabGmonenune gusnueckux (I1aBjieHUE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
POKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3AMMOJEHCTBHUE COJIbI WM MEJa C COJITHOM
KHUCIIOTOM) siBeHuH. O3HAaKOMJIEHHE C 00pa3liaMu BEIIECTB KOJIUYECTBOM | 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
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenienus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BbIITApUBAHUE, TUCTUIUISLAS,
xpomarorpadusi), NPOBEACHUE OUYMCTKU IOBapeHHON conu. Habmonenue u
OINKMCAHUE OMBITOB, WJUTFOCTPUPYIOIIUX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBUTeIM HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABorazmpo. MomsipHblii 00bEM ra3oB. OTHOcHUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBbHOM IIOTHOCTH. OOBEMHBIE OTHOLIEHUS Ta30B MpHU
XUMHUYECKUX PEAKIIUSIX.

Kucinopon — anemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponecchl okucneHus B xuBoil mpupoae. Oxcuabl. [IpuMeHeHuwe kuciopona.
CriocoObl Moy4YeHus: KUCiIopoia B 1ad0paTOpuu U MPOMBIIUIEHHOCTH. [ToHsTHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYEHHE J1JI5 JKUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBoii 3h(}ekT XUMHUECKOW peakUud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U JHJOTepMHUYECKUE peakiuu. TormmBo. Mcnonb3oBaHnue yrisi 1 MeTaHa B
KadyecTBEe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoe,
buznyeckue U XuMHUYECKHE CBOICTBA, MPUMEHEHUE, CIocoOb! mosryueHus. [lonstue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILIMBA.

Bona. ®usnueckue coucrtBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE 1 HEHACBIIIEHHBIE pPAacTBOPBL. PacTBOpHMOCTH BEIIECTB B BOJIE.
®dakTophl, BIUSAIOIIME HAa PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HBbIX BEIECTB.
Crioco0b! BbIpaK€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



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

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

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCUJOB:  coyeoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) U
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMS OKCHIOB. DU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJIECPIKAUIUX KUCIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MetaiuioB H.H. bekeroa. Ilonmyuenue kucnor. Kucmorer B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kiaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHHUA. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOJEHCTBHUE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCcOObI mojyudeHusi. HepacTBopumbie 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 IIEI0OYaMH) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha IPUMEPE CpeaHux coieu. [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;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPESHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMyu OKCUIOB U OMMCAHUE UX CBOWCTB;

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

B3aMMO/eicTBrE Bofopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEM pPAaCTBOPEHMSI BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PacTBOPEHHOI'O BEILIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAaMU (HATPUEM U KaJIbIIEM);

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;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aromoB. XuMuuyeckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. IloHsTHE O
rpynnax (CeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepnoandeckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMmeHToB J[. M. MenneneeBa. Koporkonepuognas u
JUIMHHONepuonHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpynisl (A- u b-rpymiebr).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTMBHOCTS.
DNEeKTPOHBL. DJNEKTPOHHAsI OpOUTallb. DJHEPreTHYECKHE YPOBHU U MOTYyPOBHU
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 xumudecknux 35meMeHToB [lepuoanueckoi cucremel 1. . Menneneena:
pacrmpesiefieHde 53JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuonnueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM U nepuogam. smenenue
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
DJIEMEHTOB I Pa3BUTHs Haykd W mnpaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MIOHHAsI CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON M MOHHOW CBS3H.
DONeKTpOHHBIC U CTPYKTYPHBIE POpPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

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

Crenenb okucnenus. OnpeaeneHue 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 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

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

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEaKlUil (TOpEeHUE, peakluu pa3yioKeHUs, 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 OTACJIBHBIX €CTECTBEHHBIX HAYKaX.

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

®duznka: sBIECHUS NPUPONbI, (U3UUECKUE SIBICHHUS, 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€PUAIIBI.



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, 3HEPIHs
noHuzauuun). [locnenoBaTenbHOCTh 3aNOJHEHUS JIEKTPOHHBIX OpOUTaNiell aTOMOB
Majbix nepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMUYECKUX AJIIEMEHTOB B CBETE
NPEACTAaBICHU O CTpoeHHH aroma. CTeneHb OKUCIEHUS U BaJEHTHOCTb.
[IpencraBiieHne 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(9NIEKTPOOTPUIIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiecTBa B TBEpPJOM, JKHUJIKOM U Ta3000pa3HOM
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 KpUCTaNIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJTMYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKUX  pEaKIuil.
Knaccudukanus XMMHUECKUX peaKUMi MO pa3IUYHbIM MpU3HAKaM (110 YUCIYy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TEImIoBoMY 3p(deKTy, o
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DNEeMEHTBhl XUMUYECKON TEPMOIMHAMMUKN. DHEPTeTUKA XUMUYECKHUX PEAKLIHIA.
TenmoBoit >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXMMHUYECKHAE ypaBHEHUA. 3aKOH l'ecca u ero cieactBus. BeluuciieHus 1o
TEPMOXUMUYECKUM YPaBHEHUSM.

[loHATHE O CKOPOCTM XHMHYECKOW peakuuH. 3aKOH JECUCTBYIOIIHUX 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 Illarense. VYciaoBus cMmenieHus
XUMHUYECKOTO paBHOBeCUA. PaKTOphI, BIMSAIOIIKME HA COCTOSHHME XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXKHOCTHM  NIPOTEKAaHUS  XUMHUYECKHUX
NPEBPAICHUI B PA3IMYHBIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUNA 00 M3yYEHHBIX
AIEMEHTAX XUMUYECKOW KNHETUKU U TEPMOJUHAMUKH.



OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OxucIuTeNBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTaBieHHEe 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. OIJIEKTPOJUTHI U
HEAJIEKTPOIuThl. KaThoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUTHL. CTereHb
JVCCOLMANNKM, KOHCTAaHTa Juccounanuu. LoHHOE TpoWM3BENEHHE  BOBL.
Bopoponueiii  mokaszarenb. WMHAUMKATOpPBI. DJIEKTPOJIUTHYECKAS JUCCOLIMALINS
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
nucconnanvu. KauecTtBeHHbIE peakliii Ha MOHBI.

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

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

UCCIICOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKLIUU OT BO3AEHCTBUSA
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKHUX PEaKLUid;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOILECCA AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

IIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKIMM
MOHHOTO 0OMeHa (0Opa3oBaHUE OCaKa, BbIIEJIEHUE Ta3a, 00pa30BaHUE BObI);

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

IIPOBEJEHUE  OIIBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUHI (TOPEHHE, PEAKLIMH PA3JIOKEHMS, COEUHEHU );

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
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapakTtepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaM{, HEMeTajUlaMd, BOJOHW, Ienodyamu). XiopoBoaopon. ComsHas
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, IMOJYy4YCHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOAOPOA Ha OPTAHU3M YeJoBeKa. BaxkHelne XJIOpUIbl U UX HAXOKICHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAIUX KUCIOTAX XIJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIE CTENEHU
okuciieHusi. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBbIE MOAW(UKAIIMM KUCIIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaOpoAd, CTpoeHHE, (UIUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJBbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa M €€ COJIH.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUYECKUE PEAKIIUH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOMYYEHUSI CEPHOM KHCIIOTHI.
[TpencraBieHuss 0 XUMUYECKOM IPOU3BOACTBE U CBA3aHHBIX C HUM NMPOQECCUsIX.
[Ipumenenue cepHol KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakIuu Ha CYIb(UT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COEIMHEHUN B MPUPO/IE.
XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3lyXa), CIIOCOOBI €r0 MpeAoTBPAICHUSI.

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

A30T, pacnpocTpaHeHue B MpuUpoje, (pU3nyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (HU3UYECKUE M XUMHUYECKHE CBOMCTBa (OKHUCIIECHHE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MIPUMEHEHHE U MOTY4YeHHE B JJaOOpaTOpUu
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3ioxkeHUEe W B3aMMOJICUCTBUE CO IIelouaMmM), npuMmeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOJdy4YeHHe, (PU3NYECKUe U XUMUYECKHe CBOICTBa (00IIHe Kak
IpeICTaBUTEN Kilacca KHUCIOT M creuu(puyeckue), MpuMeHeHne. XHUMUYECKue
peaKkiyy, Jie)kalre B OCHOBE MOJTYYEHHUsI a30THON 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, amorponHbie Moaudukauu Gocdopa (6ebiii 1 KpacHbIi dhocdop),
bu3nUecKue 1 XUuMHUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W CepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢usnueckue U XUMHIECKHAE CBOKCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorenuaax docdopa (I, V).

[ToHsiTHE O MUHEPAIIBHBIX yI00peHUsIX. A30THBIE, (hOChHOpPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHUE OKPY’KaIOIIeH Cpeibl COeTMHEHUIMHU a30Ta
u docdopa.

O6mast xapaktepuctuka smemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadut, anmas, dyiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMOIeHiCTBHE C METaJUIaMU, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMUA a30THOU U
cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupo/e.
Oxcunpl yriaepoja, ux ¢Gu3NUecKrue U XUMHUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpPraHU3MBl, MOJIYYCHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOoOIeMbl aTMOC(hepHl,
CBsI3aHHBIE C OKcHIoM yriiepoja (1V). YronasHas Kkuciiora v ee cojiu, ux pu3nueckue
U XHUMHUYECKHE CBOMCTBA, TOJNydeHHMEe U  mnpuMeHeHue. KapOoHartsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonb3oBannue kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEITHCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepojia: yriieBoaopoabl (MeTaH, dTaH, dTUJICH, alleTHIICH), 3TaHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI UX NEPEPabOTKU, UX POJb B OBITY U IMPOMBIIIEHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKHpax, Oeikax,
yIaeBoJaXx — M WX pOJM B JKU3HU dYeloBeKka. EAMHCTBO OpraHMYecKHX u
HEOPTraHUYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kucnora,
CHJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U IPUMEHEHUE B OBITY
¥ TIPOMBIIIEHHOCTH. BakHeime cTpouTenbHble MaTepuaibl: KepaMHUKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. Ilpobiembr 6e30macHOrO  MCIOIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCETHEBHOM JKM3HH.



bop. Ocobennoctu crpoerus atroma. OOIIHe MpeacTaBIeHUs 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBAaX. bopHas kuciora.

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
HaO0JI0ICHHUE 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,

MIPOBE/ICHNE KaYeCTBEHHBIX PEAKIIUi Ha CYIb(UI-, CYIb(PUT- U CYyIbhaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUI, 00pa3amMu a30THBIX U (OCHOPHBIX YAOOPEHUH;

nojilyueHue, coOupaHMe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

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

U3YYEHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

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

HoJlyuyeHue, coOMpaHue, pacro3HaBaHUE M M3YyYEHUE CBOWCTB YIJIEKUCIIOIO
rasa;

IPOBEICHHE KAauye€CTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIMKAT-UOHBI W
U3y4YeHHUE NMPU3HAKOB UX MPOTEKAHMUS;

U3Y4YeHHUE B3aMMHBIX MPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3liaMyd MPUPOIHBIX KapOOHAaTOB M CHJIMKATOB, C
MPOAYKIMUEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHre SKCIepUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COEJIMHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

Oo1ue cBoiicTBa MeTauioB. O0IIast XapaKTepUCTUKA XUMHUUECKHUX 2JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUH UX I0J0KeHUA B [lepuonnueckoi cucteMe XMMUYECKUX
anementoB [[. . MenneneeBa u crpoeHus aromoB. Mertamibsl A- u b-rpymnm.



CrtpoeHue NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYIIAaKOBaHHAs ). 3aBUCUMOCTh (DU3UUECKUX CBONCTB METAJNIOB OT CTPOCHHS
KPUCTAIOB. DJEKTPOXUMUYECKUN psj  HampspkeHu  MertaiioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmme CcrmocoObl TMOMYyYEeHHs METAIIJIOB,
METAJLTYyprus. DJIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
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 IIPOMBIIILJICHHOCTH.

Memannvt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJEHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha MpUMepe HATpUsl U Kajusl), MOJTydYeHHE.
OKcuibl M THAPOKCUIBI HATPUA U Kaus. [[puMeHeHne memoYHbIX METAIIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METAUIbI MarHMii M KalblMA: IIOJIOXKECHHE B
IIeproanueckoii cucteMe xuMuaeckux 3aeMeHToB 1. M. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJieHue B npupoae. Puzndyeckue 1 XUMUUYECKUE CBOMCTBA MarHus U
KaJibIusl. BaxkHeilre coeIMHeHNs Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHUI: TI0JI0keHUE B [lepuoanueckoi cucreMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOxAcHHE B mpupone. Pusnyueckue 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 llepuonnueckoirt cucreme xumuyeckux odnemeHtoB [J[. WM.
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBJIEHUE «IPOBaJIay AIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepeOpa. BajeHTHbIE COCTOSTHUST aTOMOB
d-3/IeMEHTOB, CTENEHH OKHCICHHS aTOMOB B COCJAMHCHHSX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
ITepBoHayanbHbIC NPEACTABICHU O KOMIJIEKCHBIX COCIMHEHUSIX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEICHH OKucieHus. OOmme KpaTKue
MPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCITUTEISIMHU), 00 UX OKCHIaX, THIPOKCUIAX U



colisix, ux mpumeHeHuu. [IpeacraBieHuss 00 aMMHAYHBIX KOMITIEKCAX cepedpa u
Meau. KauecTBeHHBIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cCTpoeHuEe aTOMa, CTENIEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI LIMHKA.

Kenezo: cTtpoeHue atoma, CTeneHH OkKucieHus. HaxoxaeHue B mpupoje.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKelie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIE peakI[uu Ha KaTUOHBI Xkee3a (2+) u xenes3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipou3BoJIcTBO uyryHa W CTaju.
DKoJIoTHYECKHe MPOOJIEMBI, CBI3aHHBIC C METAJLUTYPTHIECKUMHE MPON3BOICTBAMH.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpa3llaMi METaUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICMCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB BJIEKTPOIM3a pacTBopoB xyopuaa meau (ll) m wnonuna
KaJIMsl, KOPPO3UU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

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

W3YUYEHHE MPOILIECCOB IMOJIYYECHUS] THUIAPOKCUIOB JKelle3a, UX XUMHUUYECKHUX
CBOJCTB;

U3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, 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;

pellIeHne IKCIIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BakHeline MeTamibl U Ux
COCTMHEHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa m Marepuaibl B MOBCEIHEBHOW KWU3HM 4YeEJIOBEKa. BakHeunime
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BEIIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momMolp mpu XUMHUYECKHUX
0KOTrax Y OTPABJICHUSIX.

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



OCHOBBI JKOJIOTMYECKOM TPaMOTHOCTH. XUMHUS M 370pOBbE. 3HAUCHUE
W3Y9YaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (QYyHKIIMOHUPOBAHHS
opraHu3Ma 4yesnoBeka. [lorsTre o 3m10poBoM 00pase KU3HU.

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

OKCIEpUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHualbl),
ONpENEICHNE KHUCIOTHOCTH TMPUPOAHBIX BOJ, MOJIECIUPOBAHUE IIpoIECcCca
0o0pa30BaHUs KUCIOTHOTO JAO0XIsS, U3yUY€HHUE €Tr0 BO3ACHCTBUS HA MaTEpPUAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[leproauueckuii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AaKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKU U BUJIa XUMHUYECKOMN CBSI3U.

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

XUMHUYECKHE peakuuu B pactBopax. ['maponms conent. Peakuuu okuciieHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  NUCCOUMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIusX.

Mesicnpeomemmuoie cea3u

Peanusanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (MPOIIECC), HAYYHBIHN (HaKT,
TUIOTe3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCU(UKAIUs, TEPHOTUYHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuabl.

®du3rka: BEMIECTBO, TENO, (U3MUECKHE BEIUYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00BEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHBIE COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) Tell,
KpUCTAJUIMYECKas PENIeTKa, 3JIEKTPOH, AIPO aTOMA, POTOH, HEUTPOH, MOH, HYKJIH]I,



W30TOIbI, KBaHTBI, PAJIMOAKTUBHOCTh, alb(da-, OeTa- W raMMma-u3JIydcHHE,
AIIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOIYIIPOBOIHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIEeKTP.

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

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIS
HCKOTIaeMble, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTMsI:  CTPOWUTENBHBIC  TEXHOJOTHMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH 3JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JEATEIbHOCTH 00pa30BaTebHONM OpraHu3allid B COOTBETCTBHUU C
TPAAUIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsSl, CaMOPA3BUTHUA U COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACJIE/IUI0, TOHUMAaHUE 3HAUCHUSI XUMUUECKON HAyKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpa:KaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTHUBE, MPOSIBJICHUE KOMMYHUKATUBHOM KyJIbTYpbl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUS TMOCJEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUSA IEHHOCTH HAYYHOT O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakivH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

OCO3HAHHE [ICHHOCTH HAYYHOTO MO3HAHMUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MPOU3BOUTENILHBIX CHJI OOIIECTBA B IIE€JIOM, POJM W MeCTa HayKH «XUMHUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOJIBI,
B3aUMOCBSI35X Y€JIOBEKA C IIPUPOJHOM U TEXHOJIOTMYECKON CPENO;

Mo3HABaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU MKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTrOJsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBU OE30MacCHOCTH TpU  OOpalleHUuH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIAOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM IEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HaHHE HEOOXOMMOCTH OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXaIOLIEH Cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTePa IKOJIOTHYECKUX TPOOIeEM
U IIyTeN UX PeLeHus; CHOCOOHOCTh MPUMEHATDh 3HaAHUsI, TOJTy4YaeMble IPU U3yUYEHUN
XUMUH, JUIsl PELICHHs 3aad, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCSIIUX BPEd OKPYXKAIOUIECH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpaxAaHWHA W MOTPEOUTENIE B YCJIOBHMSIX B3aUMOCBSI3U IMPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaloOIMMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1IeT0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) TMOHITUH, OTPAXKAIOIITUX
MaTepUaibHOE €JAMHCTBO MHpAa U TMPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTUs, SBICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEOBAaHUE, SKCIIEPUMEHT U IPYTHE);

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



KOMIIETEHIIMH, &  TaKKe  IPOEKTHO-UCCIENOBATENBCKOU  JEATEIIBHOCTH
oOyJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSATHUSIMH); aHAJU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BHIOMpPATh OCHOBaHUA I KiIacCUpUKAIUU U
CUCTEMATHU3AINA XUMHUYECKUX BEIICCTB M XUMUUYCECKUX PEAKIUN; yCTaHABINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHbBIC, JEAYKTHBHBIC, TI0 aHAJIOTHH ); PeIaratb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOJLI U 3aKIIOYCHHUS; YMEHHUS MPUMEHSATH B IMPOIlECCe
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKOW PEaKIIUK — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUM  XapaKTepH30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

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

YMEHHSI TIPUMEHATh METOABl HAYYHOTO IIO3HAHHWS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEJILHO CTaBUTh BOIIPOCHI; aHAM3UPOBATh (DAKTHI, BHISIBIISATH
u GopMyIHpOBaTh MPOOJIEMY, ONPENEIATh 1IeJb W 3aJadd, COOTBETCTBYIOIIHC
pEIICHHIO MTPOOJIEMBI; TIPEAJIaraTh OMUCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJHWTH H3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJICIUPOBAHNE, HAOIIONCHUS M SKCIICPUMEHTBI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTUUECKH OLICHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEUYUBOCTh, OTOMpaTh W HMHTEPHPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3inuyHble METOIbl W (OPMYJIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLY, HEOOXOAMMOU MM BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3IMYHbIE MOUCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHS HCIONIB30BaTh HAyYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(pOpMaIuel; MpUMEHSATh MeXNpeaAMeTHbe ((pu3nueckue u
MaTeMaTHYeCKHUEe) 3HAKU U CHUMBOJIBI, (popMyIbl, a0OpeBHATypbl, HOMEHKIIATYPY,
UCMONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmeHus (MMCbMEHHON U YCTHOM KOMMYHUKAIIIH):

MIPECTABIIATh TOJNYYCHHBIC PE3YyIbTaThl MO3HABATEIHLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIneH
pe3ylbTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
7a00paTOPHOM MJIM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B X0/ Uajora u
(MJIM) TUCKYCCUU 3a1aBaTh BOMPOCHI O 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
(bOpMyIHPOBAaTh CBOM MPEIOKEHUS OTHOCHUTEIIBHO BBIMOTHEHUS MPEIOKESHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIMOBBIX (opMax paldOThl: TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paACHpEeleisaTh 3aJaud MEXIY
YJICHAMH TPYIIIBI; BBITOJHITE CBOIO YacTh pPabOThI, KOOPAWHHUPOBATH CBOU
NEUCTBUS C ACUCTBUSAMH NPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW paloOThHI; peliaTh BO3HHUKAIOIIWE MPOOIeMbI Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
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 MCCIEI0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATh CIIOCOO pelIeHHs] yueOHOM 3a/aun (CpaBHUBATH HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOW WU
UCCJIEIOBATENbCKOM 3a/1a4; HA OCHOBE IIOJYUYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIEHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATEIbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOEHHUS MPOTPaAaMMbl 1O XHUMHHU OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTr0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BbIBATh YIIIYOJIEHHOE U3YYCHUE KaK B paMKaxX OTIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUIA, B TOM UYHUCJI€ UCTOJIB3Yysl CETEBOE B3aUMOJIeCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTh MaTepHall, OBJIAJIETh PACIIMPEHHBIM KPYTOM MOHATUN 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¥UMUM»; OCHOBBI HAyYHOTO MBINIICHUS, BHUABI JCATEIBHOCTH IO TOJYYICHHIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0O0ECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

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

pPACKpBIBaTh CMBICI OCHOBHBIX XMUMHUUYECKUX TOHSTHUM: aTOM, MOJIEKYa,
XHMHUYECKUN JJIEMEHT, METajll, HEMeTallJl, aJUIOTPOIHs, MPOCTOE BEIIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAS), BaJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTAa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
CoJIb, aM(OTEPHBIM OKCHJI, aM(POTEpHBIH THAPOKCHA, XUMHUUYCCKas pPCaKIus,
KJIaccuUKaIys pPeakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu
3aMelIeHUs, peakly OOMEHa, 3K30- W JHAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdexT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aromMa, aTOMHAas OpOWTAIIb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs M HEMOJSpHas KOBAJICHTHAS CBS3b,
VWOHHasi CBf3b, HOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS 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;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHS IPU ONUCAHUY BEILIECTB U UX MPEBPAILICHUN;

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

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BELIECTB K OINPEIEIEHHOMY KJIaccy COeIMHEHUN N0 (GopMysaM, BUbl XUMUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHa ABOTaJIpO M €r0 CIEACTBUN, MPEACTABICHUN O HAYYHBIX METOAAaX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOHaxX
UCCJIEIOBAHMSI BEIIECTB U U3yUYECHHS] XUMUYECKHUX PEaKLUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKOM 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NOJIOKEHUS B [lepuonnueckoit 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
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil
a1ipa, 00I1Iee YUCIIO0 AMEKTPOHOB U PACHpPEEICHUE X 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,
XUMHUYECKHE PEAKIMH (110 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, O
TerIoBoMy 3G DeKTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHMUW M COJIEl, T€HETUYECKYIO CBS3b MEXAY HHUMHU,



MOATBEPXKIAss TPUMEPAMHU  MOJICKYJSIPHBIX ~ YPAaBHEHHMHA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, 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 CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
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, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON peaKIuu;

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

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCICHUS U BOCCTAHOBJICHHS, 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 BEIIECTB, COOTHOCUTh XUMUYCCKHAE 3HAHUS CO 3HAHUSMU
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 BBITIOJIHGHUS J1a0OpPATOPHBIX 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 HCOPTAHMYECKUX COCTUHEHU;

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, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEIIoBOM 3((EeKT peakinu, MOJb, MOJSPHBIMA
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAQHOBJICHHE, DJJCKTPOJIM3, aIOTponus, amMQpOoTepHOCTb,
XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs, METAIMYECKasi), MEKMOJIECKYISIPHbIC
B3aMMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTAIMYECKUE PEIIEeTKH (IpUMHUTHBHAsA KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJlbHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKHU KaK OJTHOM U3 TeopeTnyecKux 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
YPaBHEHUM XUMUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIbl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHUSX, 3aps] HOHA 10
XUMHUYECKON (hopmyiie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa u
JE€MOHCTPUPOBAThH €r0 MOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popMmy [lepuoaudeckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3INyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE IEPUOIBIY;

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

BBIIETISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U HX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHOB) B Mpe/esiax MaJbIX NEPUOJ0B U IJIaBHBIX MOATPYIII C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



PacKpBIBaTh CMBICI TEOPHUH JISKTPOJIUTHUSCKON TUCCOIMaIiy, 3akona ['ecca
U €ro CIEICTBHMA, 3aKOHA NEWCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MCHCHUS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEIICHUS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 110
TerIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHIO PEareHTOB, MO0 W3MEHEHUIO
CTENIEHEH OKUCIECHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YacTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTWHEHWW, MOATBEpPXKAas TO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUICCKHIX
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 KIIACCOB,;

pacKpbIBaTh  CYIIHOCTb MPOIIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIlfil, CyITHOCTb
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa 3TUX PEaKIni;

MPEICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MarHUM, KaJablIUN, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, CepeOdpo)
1 00pa30BaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHCJIC WX 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, yroapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHABl M THAPOKCHIIBI
meTaioB |A—llA-rpynm, amromunus, meau (1), muaka, sxxenesa (11 u 111));

MOSICHATh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHl XJOpa, a30TUCTasi, 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 KUBBIC OPTraHWU3MbI, MPUMEHEHHUE B PA3JIMYHBIX OTPACIISAX 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 BEILECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHWH, MOJIIPHYIO KOHIIGHTPAlLlMIO BEIIeCTBA B PacCTBOpPE, HAXOAUTH
npocTeinyo (GopMyily BelecTBa M0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C yYEeTOM HEIOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYEHHS TEILIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

cOOJII0/1aTh MpaBuiia 6€30MacHoi paboThI B JIAOOPATOPHUH MIPU UCTIOTB30BAHUU
XUMHUYECKOM TOCY/IBI M 000PYI0BaHUS, a TAKXKE MTpaBUiIa 0OpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBUM C HWHCTPYKIMSIMU BBITIOJTHEHUS Ja0OpPAaTOPHBIX OMBITOB U
IPaKTUYECKUX paldOT MO MNOJYyYEHUIO U COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMMuakKa M yrieKHCIIOro ra3a) U pelieHUI0 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
Kypca, TMpEICTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTIOKa3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSATH OCHOBHBIE OINEpPAlMU MBICIUTEIBHOW AEATENBHOCTH (aHANIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYCHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKITUH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JEHUE, U3MEpPEHNE,
MOJICJTUPOBAHHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICJICHHBIN);

OpPUMEHATh  MpaBuja  0e30MmacHOro  oOpalleHuss €  BEIIeCTBaMH,
WCITIOJIb3yEMbIMH B TOBCETHEBHOM KU3HHU, PABUJIA TOBEICHUS B LIEJSIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpeapl, MOHMMATh Bpes (OMacHOCTB)
BO3JICHCTBUSI Ha >KUBBIE OPraHU3Mbl OINPEJICICHHBIX BEIIECTB, MOSCHATH Ha
pUMeEpax CrnocoObl YMEHbBIICHUS U MPEJOTBPALLEHUS UX BPEAHOTO BO3ACHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpeICTaBiIeHUsI O cdepax MpodecCHOHATBLHON
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
Uil Ipo(heCCHOHaNbHOM OpUEHTAIlMd U 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



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

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYCCKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
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 . 9 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMu4eckue
1.2 20 1
peakiuu
Utoro no pazneny 29
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 14 1 1
' Kucnopon. Oxkcuast
Bonopoa. Ilonstue o kucnorax
2.2 7 1
M COMIAX
Bona. PactBopsl. Iloustue 06
23 P 15 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 14 1 1
HEOPTraHWYECKUX COCTMHCHUI
Hroro no paszneny 50




Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 10
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBS3b.
3.2 OKHCIUTEIIBHO- 10 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Utoro no pazneny 20
PesepBHOE Bpems 3
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 3aKOHOMEPHOCTH MPOTEKAHUS 9 1 1
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 12 1 5
XUMHYECKUE peakllui B pacTBOpax
Wroro mo paszneny 29
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 9
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 9 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 9 1 1
KpPEMHUU, UX coequHeHus. bop
Hroro o pazneny 33




Pasznen 3. Mera/uibl H UX COCAMHCHUHA

3.1 OO01111€e cBOMCTBA METAIIJIOB 8
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 22 1 2
Hroro no pazaeny 30
Pazjnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 3
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 3
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEHHE M 0000IIICHNE 3HAHUIA 4 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Hroro no pazneny 4
Paznen 6. HazBanune
HToro 0
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 10







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpeamer xumun. Poiap XMMUHU B KU3HU
geJI0BEKa

[ToustHe 00 HCTOPHUH BOBHUKHOBCHUA U
Pa3BUTHUA XUMHU. XUMHS B CUCTEME HayK

05.09.2023

06.09.2023

Tena u BemectBa. Pusudeckue u
XUMHYECKUE CBOMCTBA BEILIECTB.
Ddusnueckre U XUMUYECKUE SIBIICHUS.

06.09.2023

[TonsATHE O TEOPETUYECKUX METOAAX
ITIO3HAHMS B €CTECTBEHHBIX HAYKAX.
NcTounuku xumMuueckoil HHGpopMaiu

[IpencraBneHus o HayYHOM MO3HAHUH HA
SMIIMPUYECKOM YPOBHE: HAOIIOACHNE,
M3MEpeHHne, SKCIIEPUMEHT,
MojenupoBanue. [lonsTie o MeTogax
paboThI ¢ XUMUYECKHMH BEIIECTBAMH.
O6opynoBaHue MKOJIbHONW XUMUYECKOM
nabopaTtopuu

12.09.2023

13.09.2023

[IpakTuueckas pabora Ne 1 mo Teme
"[IpaBusia paboTHI B 1aOOPaTOPUH U
puéMbI 0OpaleHus ¢ 1abopaTOpHBIM
obopynoBanueM"

13.09.2023




Yucrele BemecTsa U cmecu. Croco0bl
paszaeneHus cMecen.

19.09.2023

10

[TpakTuyeckas padora Ne 2 o Teme
"Paznenenue cmeceit (Ha nmpuMepe OUYNCTKHU
MOBapeHHO comnn)"

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE
JJIEMEHTHI.

[IpocTeie u cnoxHbIE BenecTBa. BemectBa

MOJICKYJISIPHOTI'O U HEMOJICKYJISIPHOT'O
CTPOCHHUA

20.09.2023

20.09.2023

26.09.2023

11

3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
Xummueckas popmyna. BareHTHOCTD
aTOMOB XMMHYECKUX JIEMEHTOB.
Omnpenenenue BaJJICHTHOCTH aTOMOB T10
(dbopMynaM OMHAPHBIX COSTUHEHHIA

27.09.2023

12

OTHOCHUTEbHAA aTOMHAsg Macca.
OTHOCHUTEBHAS MOJIEKYJISIpHAs Macca

27.09.2023

13

14

15

Brraucnenus oTHOCUTEIIBHOM
MOJIEKYJIIPHOW MAacCChl BEIIECTB, MOJIAPHOU
MAaccChl, MacChl BEIIECTB M KOJIMUECTBA
BeIIleCTBa

MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B
COEeIMHEHUH. Brruncnenus MaccoBoi 10U
XUMHUYECKOT0 3JIeMeHTa 1o (opmyie
COCTMHECHHUS

Haxoxnenue npocreiieid popmyIbt
BEILECTBA I10 MACCOBBIM JOJISIM 3JIEMEHTOB

03.10.2023

04.10.2023

04.10.2023




16

Beruncnenus npocreiiieit popmMyIisl
BEILIECTBA 10 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

10.10.2023

17

KommnuectBo Bemectsa. Mob.
B3anMocBs3b KOIMUeCTBa, MacChl M YHCIIa
CTPYKTYPHBIX €OUHHUI[ BEIIECTBA

11.10.2023

18

19

MOJISIpHaSI Macca CMECH BCIICCTB

MonbHas A0 XUMHUYECKOI'0 DJIEMEHTA B
COCANHCHHUHU

11.10.2023

17.10.2023

20

Haxoxxnenne npocreiieid hopmyIbt
BEILIECTBA 110 MOJIBHBIM JIOJISIM 3JIEMEHTOB

18.10.2023

21

22

XUMHUYECKHE ABIEHU. XUMUUYECKast
peakuus u e€ Npu3Haku. 3aKOH
COXPAHEHUS MacCChl BELIECTB

ATOMHO-MOJEKyIsipHas Teopus. Ku3Hb u
nesareabHocTh M. B. JlomoHocoBa

18.10.2023

24.10.2023

23

XHWMHYECKUE YPaBHEHHUs. THIIbI
XUMHYECKUX PEAKIUN

25.10.2023

24

25

26

Pacuérel M0 XUMUYECKUM YPABHEHUSAM
KOJIMYECTBA U MACChl HCXOJHBIX BELIECTB
WJIY TIPOJYKTOB PEAKIUN

Beluncnenus no ypaBHeHUSIM XUMUYECKOU
peaklu: KOJIMYECTBa BEIIECTBA, MACCHI 110
MU3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
peareHToB WX MPOTYKTOB PEAKLIUH

Brruncienus no YpaBHCHUAM XHUMHYECKOMN
pCaKknuu: KOJINYECTBA BCUICCTBA, MACCHI 11O

25.10.2023

07.11.2023

08.11.2023




U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WM IPOAYKTOB pEeaKIUU

27

28

Kontponsnas padora Ne 1 o teme
"BemectBa u xumMuieckue peakuuu"

Bo3nyx — cMech razos. [lonstue o razax.

08.11.2023

14.11.2023

29

3akoH ABorazipo. MossipHblil 00bEM ra3os.

Brrunciaenus o0béMa, KOJIMYeCTBa
BEILIECTBA ra3a 10 U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA, 00BEMY

15.11.2023

30

BrlunciieHus OTHOCUTEIBLHOM IIOTHOCTHA
rasos

15.11.2023

31

32

33

OrnpeneneHue OTHOCUTEIbHOMN
MOJICKYJIIPHON MacChl ra3000pa3HOTO
BEIIIECTBA 10 U3BECTHOM OTHOCHTEIBHOM
IUIOTHOCTH

Brrunciiennsa oTHOCUTEILHON
MOJIEKYJIIPHOM MacChI ra3a o U3BECTHOU
OTHOCHUTEJILHOU MJIOTHOCTHA

OOBEMHBIE OTHOIIEHUS Ta30B MPH
XUMHUYECKHX PEaKIUIX

21.11.2023

22.11.2023

22.11.2023

34

Brrunciieaus 00bEMOB ra30B 1O
YPaBHEHUIO XUMUYECKON pEaKIINU

28.11.2023

35

36

Kucnopon — aneMeHT u npocroe
BeniecTBO. OKCUIEI

CriocoObl osTy4eHHs KUCIOPoaa B
71a00paTOPUU U POMBIIIUIEHHOCTH

29.11.2023

29.11.2023




37

[TpakTuyeckas padora Ne 3 o Teme
"[Tonyuenue u cobnpanue KMUCIOPOa,
HU3y4YEHHUE €ro CBOMCTB"

05.12.2023

38

39

40

Kpyrosopot kuciopozaa B npupoze. O30u
— aJUTOTPOMHAs MOAU(PUKAIUS KACIOPOIa

TennoBoii 3 PeKT XMMUIECKON peaKInu,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ U
IHAOTEPMHUYECKUE PEAKIIHH

Tonnuso. Mcnonp3oBanue Yl 1 ME€TaHa B
Ka4yCCTBEC TOILJINBA. 3an${3HCHI/Ie BO3yXa.

06.12.2023

06.12.2023

12.12.2023

41

Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
Macchl 110 U3BECTHOMY KOJINYECTBY
BelIeCcTBa, 00bEMY, Macce peareHTOB WK
MIPOJIYKTOB PEAKLIUU

13.12.2023

42

KonTponbnas padora Ne 2 o teme
"Bo3ayx. Kucnopoa. Oxcusr"

13.12.2023

43

44

45

BO)IOpOJI — DJIECMCHT U MPOCTOC BEUICCTBO

CrniocoObl osryyeHus BO0poia B
71a00paTOPUU U MIPOMBIIUIEHHOCTH.
Hcnonp30BaHne BOIOPOA B KAUeCTBE
TOILIUBA

IIpakTuyeckas padora Ne 4 o Teme
"TTonyyenue u codupanue BoJOpOa,
M3y4YEeHUE ero cBOMcTB"

19.12.2023

20.12.2023

20.12.2023

46

ITonsarue o xkucnorax u coisax. Cocras
KHCJIOT U coJiei

26.12.2023




47

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

27.12.2023

48

49

50

51

Brruucienus 006EMOB ra3oB IO
YPAaBHEHUIO XUMUYECKON pEaKLINKU

Brruuciienus o ypaBHEHHSIM XUMHYECKON
pEeaKIMu: KOJIMYeCTBa BEIIeCTBa, 00bEMA,
MACCBI 110 U3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce pearcHTOB WIIH
MPOAYKTOB PEAKIUU

dusnueckue cBoiicTBa Boabl. Boga B
npupoje

AHanu3 U CUHTE3 — METO/Ibl U3YUEHUS
cocTaBa BOAbI. XMMHYECKHE CBOMCTBA
BOJIbI

27.12.2023

09.01.2024

10.01.2024

10.01.2024

52

PactBope1. PacTBOprMOCTE BelecTs B BOJIE

16.01.2024

53

54

55

Hacelennsie 1 HeHaCHILIEHHBIE,
KOHIICHTPUPOBAHHBIE U pa30aBIICHHbBIC
pacTBOpHI

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
PacTBOPOB: MaccoBas J0Js1 paCTBOPEHHOTO
BEIIECTBA, MOJIIPHAsl KOHIIEHTpaLUs

IIpakTruyeckas pabora Ne 5 o Teme
"[IpuroToBieHne pacTBOPOB C
ONpeACIEHHON MacCCOBOU JT0JIEN
pactBopéHHOrO BeuecTBa.lIpurorosienune

17.01.2024

17.01.2024

23.01.2024




pacTBOPOB C ONPEAETEHHON MOJIIPHOM
KOHIIEHTpaLKel paCTBOPEHHOTO BenlecTBa"

56

57

58

BrIunciaeHus ¢ UCIOJIb30BaHUEM ITOHSATHUS
«MaccoBas O0Jid BEIICCTBA B paCTBOPE»
Brrancinenus ¢ UCIoab30BaHUEM ITOHATHS
«MOJIAApHasA KOHICHTpausd paCTBopéHHOFO
BCIIECTBa»

Ponb pacTBOpOB B PUPOAE U KUIHU
yenoBeka. KpyroBopot BojbI B Ipupoe

24.01.2024

24.01.2024

30.01.2024

59

Brruucnenus ¢ ucnosib3oBaHueM rpadukoB
PacTBOPUMOCTH I pACYETOB
PacTBOPUMOCTH BEIIECTB

31.01.2024

60

61

Brraucnenus ¢ uCojab30BaHUEM MOHSITUS
«MaccoBas O0Jid BEUICCTBA B paCTBOPE»
Brraucnenus ¢ uCojab30BaHUEM MOHSITUS
«MOJIAAPpHAA KOHLICHTpalu-d paCTBOpéHHOFO
BCIICCTBaA»

31.01.2024

06.02.2024

62

Brruucnenus ¢ ucnoiib3oBaHueM rpaduKoB
PacTBOPUMOCTH I pACYETOB
pacTBOPUMOCTH BELIECTB

07.02.2024

63

64

65

KonTponbnas padora Ne 3 o teme
"Bonmopoxa. Boxa. PactBoprl. OcHoBaHus"
Oxcunsl: cocTaB, KiacCUpUKALIUS,
TPUBUATBHBIC HA3BAHUS

[TonydyeHnue 1 XuMHYECKHE CBOCTBA
OKCHJIOB

07.02.2024

13.02.2024

14.02.2024

66

IlonsTue o THAPOKCHUAaX — OCHOBAHUAX U
KHCJIOPOACOACPKAIINX KUCTIOTaxX

14.02.2024




67

duznueckre 1 XUMUYECKHE CBOMCTBA
kuciot. [lonyyenue Kuciaot

20.02.2024

68

69

Knaccudukanus ocHOBaHUN

[II€moun, X CBOKMCTBA U CITOCOOBI
MOJTyYCHUS

21.02.2024

21.02.2024

70

HepactBopumblie 0CHOBaHMS, UX CBOMCTBA
Y CIIOCOOBI OTYyYEHUS

27.02.2024

71

72

73

[TonsaTue 06 aMm(pOTEPHBIX THAPOKCHIAX:
XUMHUYECKHE CBOKCTBA U ITOIYYEHUE.
[IprMeHeHre Ba)KHEUIINX OCHOBAHUI

Comu: cocraB, Ki1accupuKamus,
TpUBHUAJILHBIC Ha3BAHUS

du3nyeckne U XMUMHUUECKIE CBOMCTBA
cosieid. [lonyuyenue conei

28.02.2024

28.02.2024

05.03.2024

74

75

76

77

I'eneTnueckas cBsI3b MEKy KilacCaMmu
HEOPraHWYECKUX COCTMHEHUN

IIpakTuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COCIUHECHUI»

Beruncienus mo ypaBHEHUSM XUMUYECKON
peaKIMu: KOJIMYEeCTBa BEIlecTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEAKIIHU

BerurcieHuss Macchl MpoAyKTa peaKiiy o
M3BECTHON Macce OHOI0 M3 MCXOHBIX

06.03.2024

06.03.2024

12.03.2024

13.03.2024




BEILIECTB, B3ATOTO B BUJIE PACTBOPA,
COJIEp>KaIero OnpeeEHHYI0 MaCCOBYIO
JIOJTI0 PACTBOPEHHOTO BEIIECTBA

78

Konrtponsnas padora Ne 4 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coequHeHuin"

13.03.2024

79

80

[lepBbie NOMBITKY KIaCcCUPUKAITUU
XUMHUYECKUX AIeMEeHTOB. [loHsaTHe 0
TPYIIax CXOJHBIX HJIEMEHTOB

DNeMeHTHI, KOTOpbIE 00pa3yloT
amoTepHbIE OKCUABI U TUIPOKCUIBI

19.03.2024

20.03.2024

81

[lepuoanueckuii 3akoH. OTKpbITHE
Ileproguueckoro 3akoHa

20.03.2024

82

KopoTtkonepnoanas u JIMHHOIIEPUOIHAS
¢dopmel [Tepuonndeckoii CHCTEMBI

xumudeckux syemenToB .M. Menneneena.

[Iepuoas! ¥ rpynnsl.

02.04.2024

83

84

OcCHOBHBIE CBEJICHHS O CTPOSHHH aTOMOB.
CocTaB aTOMHBIX si7I€p.

H3oTomsI Kak Pa3HOBUAHOCTHU aTOMOB
XHUMHUYCCKOI'O 3JICMCHTA

03.04.2024

03.04.2024

85

DNEeKTPOHBI. DIIEKTPOHHAsE OpOUTAIH

09.04.2024

86

DHepreTuyeckre ypoBHU U MOAYPOBHH
atoma; S-, p-, d-opOuTamu. DICKTPOHHbIC
KOH(UTYpaIy U 3IEKTPOHHO-
rpaduueckue GopMyiibl aTOMOB

10.04.2024




87

CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX PJIEMEHTOB
[Tepuoauueckoii cucrems [1.1.
Menneneena

10.04.2024

88

3aKOHOMEPHOCTH U3MEHEHUS pajinyca
AaTOMOB XUMHYCCKUX JJICMCHTOB,
METAJUIMYECKUX ¥ HEMETANTNICCKUX
CBOWCTB I10 TPYIIIaM U TIepUOaM

16.04.2024

89

3MeHeHne cBOVCTB COEAUHEHUN
XUMHUYECKUX JJIEMEHTOB B MEPUOAX U

rpymnmax

17.04.2024

90

91

92

XapaKkTepUCTUKa XMMUUYECKOTO 2JIEMEHTA
I10 €ro NoJIoKeHUIO B [Iepnonnueckoi
cucreme J[.1. Menneneesa

3nauenue Ilepuonnueckoro 3akoHa u
[Iepnonnueckon CUCTEMbBI XUMUYECKUX
JJIEMEHTOB JJISl pPa3BUTHS HAYKU U
MIPaKTUKHA

QHGKTpOOTpI/IHaTeJILHOCTB XHUMHUYCCKUX
9JICMCHTOB

17.04.2024

23.04.2024

24.04.2024

93

KoBasieHTHas1 mossipHas CBA3b.
KoBasienTHas HenossipHas cBA3b. MoHHas
CBA3b

24.04.2024

94

95

DNEeKTPOHHBIE U CTPYKTYpPHBIE (hOPMYJIIbI
BEIIIECTB

Kpucrannmuueckrue 1 aMopHbI€ BEIIECTBA.
THUnbl KPUCTAIIMUECKUX PEIIETOK U X
XapaKTepUCTUKU

30.04.2024

03.05.2024




96

[TpuurHBEI MHOTOOOpa3Ms BEIIECTB,
3aBUCHMOCTh CBOWMCTB BELIECTB OT COCTaBa
U CTPOCHUS

03.05.2024

97

98

99

Creneup okuciaeHuda. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

XUMUYeCKre JIEMEHThI — OKUCIIHTEIIH 1
BOCCTaAaHOBHUTCIIHN
CocraBienne ypaBHeHI/Iﬁ OKHUCIHNTCIIbHO-

BOCCTaAaHOBUTCIIBHBIX peaKHHﬁ, METOL
QJICKTPOHHOI'O OanaHca

07.05.2024

10.05.2024

10.05.2024

100

Beruucnenus no ypaBHEHHUSIM XUMHYECKOU
PEAKIMU: KOJINYECTBA BEILIECTBA, 00bEMA,
MAaccChbl 10 U3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00BEMY, Macce peareHTOB WK
IIPOJYKTOB PEAKLUU

14.05.2024

101

Brrunciienus nmpocreimen MOJeKyIIpHOU
(hopMyIIBI BEIIECTBA O U3BECTHBIM
MAaCCOBBIM JOJISIM 3JIEMEHTOB

15.05.2024

102

KonTponbnas padora Ne 5 o teme
"Ctpoenue aroma. XUMHUYECKas CBSI3b"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

15.05.2024




9 KUIIACC

Ne
n/n

Tema ypoka

CTpOGHI/Ie aTOMOB. HOCJ’ICI{OB&TCJ’IBHOCTB
3aIIOJIHCHUS DJICKTPOHHBIX 0p6HTaJ’ICI>i
AaTOMOB MaJIbIX IIEPUOJOB

Oco0eHHOCTH 3aIOIHEHUS JIEKTPOHHBIX
opbuTaneit aToMoB OOJIBIINX MEPUOIOB

KoaunuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

06.09.2023

06.09.2023

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

CrereHb OKUCICHUS B BAJICHTHOCTh

Buasl xumuueckoii cBsi3u. OOMEHHBIN U
JIOHOPHO-AKLENTOPHBIA MEXaHU3M
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
MexMOIeKyIIpHbIE B3aUMOICHCTBHS

THUIBI KPUCTAIUIMYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHHUS KPUCTAIITHIECKHIX
peméTok. 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTATINYECKOM
PELIETKY U BUIa XUMUYECKON CBSI3U

Knaccuukanus XuMU4ecKux peakiui no
Pa3JIMYHBIM IIPU3HAKAM
OHepreTuka XUMUYECKUX PEaKLNN.

TernnoBoit 3¢ ekt XuMUUECKOH peakInu.
3axoH ['ecca u ero ciencTeus

07.09.2023

13.09.2023

13.09.2023

14.09.2023

20.09.2023




BrruncneHus mo TepMOXUMHYECKOMY
YpaBHEHHUIO PeaKIuu: TEIIoBOro dddexra
XUMHAYECKON PEaKIUH 10 KOJIHYECTBY
BEIIECTBA, Macce WiH 00bEMY
POpearupoBaBIIETO WK
00pa30BaBIIETOCS BEIIECTBA

[ToHsiTHE O CKOPOCTH XMMUYECKOI
peakuuu. 3aKOoH JAEUCTBYIOIIMX Macc

20.09.2023

21.09.2023

10

Oueprus aktuBauuu. [lonarue o
karanmse. epMeHTHI.

Nuruduropsl. akTopsl, BIUSAIONIME HA
CKOPOCTb XUMUYECKON PEAKLIUU

27.09.2023

11

[IonsiTHE O XMNMHYECKOM PAaBHOBECHH,
npuHuun Jle Hlarense. @akTopsl,
BIIMAIOIIME HA COCTOSTHUE XMMUYECKOTO
paBHoBecus. [Iporao3upoBanue
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX
[IPEBPALICHUHN B PA3IMYHBIX YCIOBUAX

27.09.2023

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
pCaKknuu. Baxable oKMCIUTEIN U
BoccTaHOBUTENM. [lepmaHranar kanus

28.09.2023

13

14

CBolicTBa IPOCTHIX BEIIECTB — METAIIJIOB
U HEMETAJUIOB, KUCIIOT U COJIEH — B CBETE
MPEJCTaBICHUN 00 OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX

ITpakTuyeckas pabora Ne 1. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaxIum»

04.10.2023

04.10.2023




Konrtponsnas padora Ne 1 o teme

15 «OCHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
P P 05.10.2023
XUMHYCCKHUX PEaAKIIHI)»
16 PactBopenue kak GpU3nKO-XUMUIECKUI
rpoiiecc 11.10.2023
DJICKTPOIMTHI M HEIJICKTPOJIUTHI. Teopus
17 ANEKTPOJIUTHICCKOM TUCCOITUAIIH.
HonHoe npousBeieHuE BOJIBI. 11.10.2023
Bonoponnslii mokasaresns
DICKTPOIUTHYCCKAS UCCOIHALIIS
18 KHCJIOT, OCHOBAaHHH U cojiel. Peakiun
B 12.10.2023
HOHHOr0 0OMeHa
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B
19 CBETE MPEICTABICHUMA 00
ped ! 18.10.2023
AIEKTPOJIUTUYCCKOM TUCCOIIUAIIIN
20 KavecTBeHHBIE peakiiuy Ha MOHBI
18.10.2023
ITpakTryeckas pabora Ne 2. Pemenue
21 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TEME
p A 19.10.2023
«DQIIEKTPOIUTHICCKAS TUCCOIIHAIIHS
22 I'upponus coneit
AP 25.10.2023
23 Honnble ypaBHEHMS THIPOIN3a COJICH
P AP 25.10.2023
[IpakTnueckas pabora Ne 3. Pemenue
24 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TEME
p g 26.10.2023

«I'unponus conen»




25

26

Brruucnenust Mmacchel NpoyKTa peakiuu
10 U3BECTHON Macce OJHOTO U3 UCXOJHBIX
BELIECTB, B3ATOTO B BHJIE PACTBOPA,
COJIEp>KaIlero OnpenenéHHyI0
KOHIEHTPALUIO PACTBOPEHHOTO BELIECTBA
Konrtponsnas padora Ne 2 o teme
"DeKTpoIuTHYECKask JUCCOLUAITUS.
XHUMHUYECKUE Peakiuu B pacTBopax"

08.11.2023

08.11.2023

27

28

29

OOm1ast xapaKTepUCTHKA HEMETAIIOB

O6ma;1 XApaKTCPpUCTHKA I'aJIOTCHOB

XUMUUYECKHE CBOMCTBA IAJIOTEHOB.
XHWMHYECKHE CBOMCTBA XJIOpA.
XnopoBoaopoa. CoJisiHast KHCIIOTa

09.11.2023

15.11.2023

15.11.2023

30

[IpakTuueckas padbora Ne 4 o Teme
"IlosnydeHne coasiHOM KUCIIOTBI, U3y4YeHUE
e€ cBoicTB"

16.11.2023

31

32

33

[ToHsITHE O KUCIOPOACOAEPHKAIIUX
KHUCJIOTaX XJIOpa M UX COJISAX
Brrunciienus 1o ypaBHEHUSIM
XMMHUYECKUX PEAKIUH, ECIIU OJIUH UX
peareHToB J1aH B U30BITKE

Baxwnerime coeMHEHUs XJI0pa U UX
HAaXO0XJEHUE B IPUPOJIE

22.11.2023

22.11.2023

23.11.2023

34

OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYTIIIBI

29.11.2023




35

CrpoeHue u CBOKCTBA IPOCTOIO BELIECTBA
cepbl. AJUIOTPONHbIE MOAU(UKALIUHN CEPbI

29.11.2023

36

37

CepoBonopo, ctpoeHne, (pU3HIecCKue u
XMMHYECKHUE CBOMCTBA

Oxkcuppl cepbl

30.11.2023

06.12.2023

38

CepHucras KUCI0Ta U €€ COJIu.

06.12.2023

39

40

41

42

CepHas KUCJIOTa U €€ COJIH.
[IpoMbIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOThI

Haxoxpaenue cepbl 1 €€ coeTuHEeHUN B
npupoe. XuMUYECKOe 3arpsa3HeHHe
OKpY>Karollen Cpelibl COETUHEHUSIMU CEPbI

BbruricieHuss MacChl MPOAYKTa PEaKIiu
10 U3BECTHOM MaccoBOH (00BEMHOIN) JT0Te
(%) ero BbIXOZa OT TEOPETUUYECKU
BO3MOYKHOT'O

Brruucnenust maccoBoit (00bEMHOM) 1051H
(%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOM Macce (00BEMY) HCXOTHOTO
BEIIECTBA U MPOIYKTa peakluu

07.12.2023

13.12.2023

13.12.2023

14.12.2023

43

OO6mrast xapakTeprcTrka 3J1eMeHTOB VA -
TPYIIIBI

20.12.2023

44

45

A30T, pacIpoCTpaHEHUE B MPHUPO/IE,
(bU3UYeCKre U XUMHUYECKHE CBOMCTBRA
AmMmMuak, ero (pu3nUecKue U XUMUYECKUE
cBoiictBa. Cony aMMOHHUS

20.12.2023

21.12.2023




46

[IpakTuyeckas pabora Ne 5 o Teme
"[lonyyenne amMmmuaka, M3y4eHue ero
CBOMCTB"

27.12.2023

47

48

49

Oxcuet azota (1, 11, 11, 1V, V)

A3oTucTas KucioTa. A30THasi KUCIOTA.
[IpoMblieHHOE TTOTyYEeHUE a30THOU
KHUCJIOTBI

Hwutpatsl u HUTpUTHL. XUMHYECKOE

3arpsA3HCHUC OKPY)KaIOH_[eﬁ CpeCabl
COCANMHCHHUAMMU a30Ta

27.12.2023

28.12.2023

10.01.2024

50

docdop, amnoTponHbIe MOAU(PHUKAIINN
dbocdopa

10.01.2024

51

52

53

Oxcunst pocdopa (I, V) u pochopras
KHCJIOTa

[ToHsATHE O MUHEPATIBHBIX YIOOPEHUSX.
3arps3HeHue NPUPOIHBIX BOJOEMOB
COeIMHEHUSIMU a30Ta U pochopa
Yraepon, ero aJuIoTpOIHbIE
MOJU(UKAIIMH U CBOMCTBA

11.01.2024

17.01.2024

17.01.2024

54

Oxcunsl yriaepona, ux Gpu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yriepona (1V)

18.01.2024

55

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenue oxcuna yraepoaa (1V) u
M3y4eHHUe ero CBOMUCTB"

24.01.2024




56

YrospHasg KUCIIOTa U €€ COJIU

24.01.2024

57

58

59

[TepBoHayabHbBIE TOHATHUS 00
OpPraHUYECKUX BEUIECTBAX KaK O
COEMHEHUSX YIIIepoia

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJICHHOCTH
[TonsiTHEe 0 OUONIOrMYECKU BaXKHBIX
OpPraHMYECKUX BEIIECTBAX — JKUpPaXx,
Oenkax M yriaeBojaax

31.01.2024

31.01.2024

01.02.2024

60

Kpemnunid, ero ¢puzndeckne 1 XUMHUECKUE
CBOMCTBA

07.02.2024

61

62

63

64

Oxcun kpemuus (1V), kpemuuenas
KucioTa, cuimkarsl. bop. bopHas kuciora

[IpakTuueckas pabora No7. Pemienue
JKCIIEPUMEHTAIBHBIX 3374 10 TEME
«BaxxHeume HeMeTaJuIbl U UX
COEIUHEHUS»

Brruucnenust maccel (00b€Ma; H.Y.)
MPOJIYKTa peakluy 1o JaHHOU Macce
(00BEMY) HCXOTHOTO BEILIECTBA,
COJZIepKAalIero ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIIO TIpUMeECEN

Kontponsnas padora Ne 3 o teme
«BaxHenme HeMeTauTbl U UX
COEJIUHEHUSI.

07.02.2024

08.02.2024

14.02.2024

14.02.2024




OO01mmas XxapakTepuCTHKa XUMUIECKUX

65 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
15.02.2024
nonoxenus B IICXD JI.M. MenaeneeBa
66 Merauisl A- u b-rpynn
py 21.02.2024
Mertamnueckas CBI3b U METAJUIAYECKAS
67 KpUCTAJLINYECKasl peléTka. 3aBUCHMOCTh
(U3HYECKUX CBOWCTB METAJIOB OT 21.02.2024
CTPOCHHS KPUCTAIIIOB
68 O01me XMMAYECKUE CBOMCTBA METAJLIOB
H 22.02.2024
69 OO6m1re cnocoObI MOTyYSHHSI METAJUIOB,
MeTaiuryprusi. CruiaBbl 28.02.2024
DNEeKTPOIN3 PACILIIaBOB U PaCTBOPOB
70 COJIEN KaK OJMH U3 CIIOCOOOB IOJIYUYEHUS
A v 28.02.2024
METAJUIOB
Beruunciienus mo ypaBHEHUsIM
71 SIIEKTPOIN3a PACILIABOB U PACTBOPOB
P P pacTBop 29.02.2024
BEILIECTB
72 TTousaTue o KOPPO3UU METATIIOB
PP 06.03.2024
Brruncienust coctaBa cMecen ¢
73 HCIIOJIb30BAHUEM PEIICHUS CUCTEM
AHHEM D 06.03.2024
ypaBHCHUI
Mertannsl A-rpyni. [lenouynsie MeTamubl.
74 Haxoxnenue B mpupoze. CeoiicTBa
8 PHpOA 07.03.2024

IICJTOYHBIX MCTAJIJIOB




75

Oxcupl U TUIPOKCHIBI HATPUS U Kallus

13.03.2024

[IlenoyHO3eMENIBHBIC METAIIIIBI.
76 BaxiHeﬁmHe COCTMHEHUS KaJbIIHs, 13.03.2024

CBOWCTBA, MPUMECHCHUE
77 JKEcTKOCTh BOIBI U CIIOCOOEI €€

YCTpaHCHHS 14.03.2024
78 AnroMuHU 90.03.2024
79 . AM(oTepHbIC CBOICTBA OKCHJIA U

TUJIPOKCH/IA AITFOMUHUS 20.03.2024
80 OO6mas xapakTepucThKa MeTauioB b-

rpynin (MoOOYHBIX MOATPYIIM) 21.03.2024
81 [TepBOoHaYaIbHBIE PEACTABICHUS O

KOMIUIEKCHBIX COE€IMHEHUIX 03.04.2024
82 Mens u cepedpo 03.04.2024
83 [IpencraBienust 06 aMMHAYHBIX

KOMIUIEKcax cepedpa u Meau 04.04.2024
84 [uuk. AMpoTepHbIe CBONCTBA OKCHIA U

TUAPOKCH/IA IMHKA 10.04.2024
85 Kenezo. Oxcunbl, TUIAPOKCUIBI U COJTH

xenesa (1) u xemesa (111) 10.04.2024
86 UyryH u cTanbp — CIUIaBbI JXKene3a 11.04.2024
87 [IpakTuueckas padbora Ne 8. Pemenue

9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 17.04.2024




«Ba)xaelIme MeTajuibl U X
COCTUHEHUI»

88

89

90

Brrunciaenus cocraBa cMeceit ¢
WCIIOJIb30BAaHUEM PEIICHUSI CUCTEM
YpaBHEHUU

Paszanuunble TUIIBI BEIYHUCICHUH 110
YpaBHEHUSM XUMHUYECKUX PEaKIIUHA
KonTponbnas padora Ne 4 o teme
«BaxkHe1ne MeTajIbl U UX
COEIMHEHUS

17.04.2024

18.04.2024

24.04.2024

91

BbesomnacHoe ncnoib30BaHUE BEILIECTB U
XUMHUYECKUX PEaKLUH B ObITY

24.04.2024

92

93

94

95

HoBbie MaTepuaibl 1 TEXHOJOTUH.
[TpuHIUIIBI «3€NEHON XUMUMY. XUMUS U
3J10pOBbE

XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH
cpensl. [IoHsTre 0 peaensHO
JIOIYCTUMOM KOHUEHTPALIMU BEILLECTB
(IIK)

DKOJOTHYECKHEe MPOOIeMbI, CBSI3aHHBIE C
COEIMHEHUSMH YIJIEPOJa, a30Ta, CEPBHI,
TSOKENBIX MeTalaoB. Poab XxumMuu B
pEIIeHNH YKOJIOTUYECKUX MPOOIeM

nepuoax u rpynmnaxllepnonnueckuit
3akoH u Ilepnoanueckas cuctema
XUMHUYECKHX 3JIEMEHTOB B CBETE TEOPUU
CTPOEHMS aTOMa. 3aKOHOMEPHOCTH B

25.04.2024

30.04.2024

03.05.2024

08.05.2024




W3MEHEHHHU CBOMCTB XMMHUYECKUX
9JICMCHTOB U HUX COCI[I/IHeHI/Iﬁ B

96

97

98

99

CrpoeHue BemiecTBa B TBEPAOM, KUIKOM
Y Ta3000pa3HOM COCTOSIHUH. BUTbI
XUMHUUYECKOU CBSA3U

[Iporno3upoBaHue BO3MOKHOCTH
MPOTEKaHUS XUMUYECKHUX MPEBPAIICHUH B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPECTABICHUI XUMHUYECKON KUHETUKHU U
TEPMOJIMHAMHUKH.

CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B
CBETE IPEICTaBICHUI 00
AICKTPOJIUTAYECKON JUCCOLHAIITT
OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
peaKkuuu. DIEKTPOIIH3.

08.05.2024

10.05.2024

15.05.2024

15.05.2024

100

[IpakTnueckas padora Ne 9. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4d IO TEME
«XUMHUYECKUE peaKIum»

16.05.2024

101

102

PesepBHBIi ypok

PesepBHBIN ypOK

22.05.2024

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







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

Xumws, 8 knmacce/ Kysnernosa H.E., Tutoa .M., I'apa H.H., Akninonepnoe
obmectBo «M3aatenbeTBo «IIpocBemenne»
Xumus, 9 knace/ Kysnenosa H.E., Turoa .M., I'apa H.H., Akuinonepuoe

obmectBo «M3maTenscTBO «IIpocBeiieHne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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