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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHO pabouelt mporpaMMbl BOCITUTAHHMSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M PpPAa3BUTHUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEJIbHON  J1€ATEIbHOCTH
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTUSI UHTEIUIEKTYyalIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaAOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O PEBPAIICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsI KYJIbTYpPbl IUMYHOCTH O0YHAIOIIUXCS, MX O0IIeH U (QYHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINIJICHUS W TBOPYECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HUX CAaMOCTOSTENBHOM Yy4eOHON JAeSATenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIAIbIBAET OCHOBBI
MIPEACTABIICHUIA O €IUHCTBE TMPHUPOABI M YEIOBEKA, SIBIIICTCS KIFOUEBBIM ITAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

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

JlanHple HampaBieHUS B OOyYE€HUU XHUMHUU OOECMEUMBAIOTCS CHEHHU(PHUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI NIEPBOHAYAIBLHBIX MMOHATHN XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Tonxofa kK e€ m3ydeHuro. CopepaHHe CKIAIbIBACTCS M3 CHUCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K JpyromMy W 00€CleurBalOT OOYy4YalIIUMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOWMCTBA, CTPOCHUE M OO0JACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KArOIITUI
Mup, 6uosiorusi, pusnuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[TporpamMMa ocCHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyONEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, cHenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydeHHs] Ha CIEQyIolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepennnanys  oOydeHus,  BKIOYArOmias  NpOoQUIbHYIO  MOATOTOBKY
oOyvarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAmpaBICHUS
oOydeHus B NpoPUIBHBIX Ki1accax.



KayecTBO mnpakTH4YecKOH NOATOTOBKM O0OyYAaKIIHUXCH B PpaMKax
npeanpopuIbHOA NMporpaMMbl M0 «XUMHUW» peaju3yercsi, B TOM 4HcJIe, ¢
npuMeHeHueM HU(POBBIX Yy4eOHBIX Jia0opaTtopuii, 00pa3oBaTeJlbHBIX
KOMILJIEKTOB U MHBIX MATePHAJIbHBIX H TEXHUYECKHUX CPEACTB, OJYYEeHHbIX B
¢popMe rpanToBoii moaaepxku ot npasureabcrsa Cankr-IlerepOypra.

YrinyOnéHHoe UW3ydYeHHEe XMMHMHM  CIIOCOOCTBYET  peajiu3aluu  3ajad
po(heCCUOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHHE BO3MOXHOCTH
KaXIOMYy O00ydYarolmemycsi NpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIIOCOOHOCTH TP U3YYEHHUH Yy4eOHOTO NpeaMETa, HEOOXOAUMBbIE [T IPOAOIKEHUS
oOpa3oBaHus U JalbHEHIIEH TPYI0BOM €S TEIbHOCTH.

[TporpaMmMa 1o xumuu (yriayOJE€HHBI ypOBEHb) INpeaHAa3HAUYCHA JJIs
UCIIOJIb30BaHUsI B O0OPa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, NPO(PUIBLHOTO) H3YUYEHHS OTACIBbHBIX
y4€OHBIX MMPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIET0 00pa30BaHUs.

OOpa3oBaTenbHble (PYHKIIUM XUMHUHU, U3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUSA, O0JIACTU MPAKTUYECKOW NeATEIbHOCTU
YeJIOBeKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydyeOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUHA — BaXKHEUIITNX
(bakToOB, MOHATUHN, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapaKTepa, s3blka HAayKH, B NPHUOOILIEHUH K HAyYHBIM
MEeToJaM TIO3HaHMSI TMpPU M3YyYEHUM BEIIECTB W XUMHUYECKUX peakUui,
(GbopMUPOBAaHNY U PA3BUTHUU TTO3HABATEIBHBIX YMEHHUN U CIIOCOOOB IEATEIHLHOCTH H
UX TPUMEHEHWU B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JESTEIbBHOCTH, OCBOCHUM NpaBWJ 0€30macHOro OOpalleHHs C BELIECTBaMHU B
IIOBCETHEBHOM KU3HH.

[enn u3ydeHUs: XUMHUH OTPaKalOT HANPAaBIEHHOCTh 0OYUYCHHsSI Ha PA3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOILEH KyIbTYPHI.

M3yyeHne XMMUM HAMPaBIICHO HA TOCTUKEHUE CIEIYIOUIUX LIeTeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

(dbopMHpOBaHNE CUCTEMBI XUMUYECKIX 3HAHUH KaK KOMIIOHEHTa €CTeCTBEHHO-
HAyYHOW KapTUHBI MUpPA, KaK OCHOBBI JUIs TOHMMAaHUS XUMHYECKONW CTOPOHBI
SBJICHUI OKPY>KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npUOOIIEHNE O00YyJalomUXCcs K CaMOCTOSITEIbHOW TIIO3HABATEIBHOU W
UCCIIEIOBATENbCKOM  AESATENBHOCTH, K  Hay4HbIM  METOJaM  II03HaHu,
(opMUpOBaHKE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K N3YUEHHUIO XUMUU;



dbopmupoBanre  o0melH  (QYHKIMOHAIBHOW H  €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIer0 MHUpa, WCIHOJB3YS 3HAHUS U OIBIT, NMOJyYEHHBbIC MPHU HU3YUCHHUH
XUMHH, IPUMEHATh UX IPU PELIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYOBOU
NESTEIIbHOCTH;

pa3BuTHE Yy OOy4alolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAlMsi K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOLIEr0 NPO(UISA U HAIIPABIEHHOCTH JAJIbHENUIIIETO 00YUYEeHMS,;

OCO3HAaHUE LIEHHOCTH XMMHUYECKUX 3HAHUN B )KU3HU YEJIOBEKA, IOBBIIICHUE
YPOBHSL 3KOJIOTUYECKOW KYJIbTYpbl, HENpUATHE NEUCTBUN, MNPUHOCALIUX Bpen
OKPYKaIOWIEN Cpelie U 3J0POBBIO JIOICH;

npUOOpeTEHNE O0YYAIOIMMHUCS ONBITA CAMONO3HAHUS, KIFOUEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMITETEHIINI ), HEOOXOAUMBIX JIJIsl pa3JIMUYHbBIX BUJIOB A€ATEILHOCTH.

B 8 u 9 xnaccax no Be16Opy 00pazoBaTenbHON OpraHU3alMK Ha yriyOaéHHOe
U3ydeHue yuyeOHoro npeamera « XuMus» otBeaeHo no 102 yaca (3 yaca B HEJENI0)
Bcero 204 yaca 3a nBa rojga oOy4eHus.



COAEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEeraTHble COCTOSTHUS
BeleCTB. [IoHATHE O TEOPETUYECKUX M SMIIUPUYECKUX METONAX ITO3HAHUS B
€CTECTBEHHBIX HayKax. [IpencraBiieHuss 0 HAyYHOM IIO3HAHMHU HA SMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHE.
[IpencraBnenust 0 HAy4YHOM NTO3HAHWU Ha TEOPETUYECKOM YPOBHE: HAYUHBIE (DAKThI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus ¢
BEILLECTBAMH U JJAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOJIBI, TOPHBIC TTOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIECTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmynna. BaneHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COETUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHYECKOTO 3JIEMEHTa B COEAUHEHUH.
Haxoxnenue npocreiimieii opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuersl 1o ¢opmMmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKH.
VYcnoBusl IpoTeKaHUss XUMUYECKUX PEaKlMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOnNeKysipHasg Tteopusd. KuzHb U aestenpHocTh M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIIEpUMEHTAIbHOE M3Y4YCHUE BEIIECTB U SIBICHUH. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JjabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pynoBanueM. M3ydeHne u onrcanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBjieHWE BOCKa, TasHUE JIbJIa, paCTUpaHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJIGHCAIlusl BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECUCTBHAE COJbI WIIM MeJa C COJSHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuin
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYeHHUE U pasyioxenue ruapokcuaa meau (11) mpu HarpeBanuu, B3auMo1eCTBHE
xenesa ¢ pactBopom coiu Meau (II). Mzyuenue cnoco0oB pasnenenus: cMmeceit (¢
MTOMOUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, JTUCTUIUISLIAS,
xpoMmartorpadus), MPOBEJACHHE OYUCTKU IOBapeHHON conu. HaOmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIMINX 3aKOH COXPAHECHUSI MACCHI.

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3oB. CocTraB BO3ayxa. 3aKOH
ABoraapo. Monspablii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA 10
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XAMHUYECKUX PEAKIUAX.

Kucnopon — snemeHT W mpocToe BemecTBO. HaxoxkaeHue kuciopona B
npupoze, puzndeckre u XMMUYECKHEe CBOMCTBA (PEaKIMy TOPEHUS M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
Cnioco0sbI moTyueHus: KUCIopoa B 1a00OpaToOpuu U MPOMbILIIIEHHOCTH. [ToHsITHE O
karanu3arope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Moaudukamus Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE TSI YKUBBIX OPTaHI3MOB.
Paspyuienue 030HOBOTO C10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoxn —snemeHT u npoctoe BeuecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TosrydeHus. [lonsTue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®dusnueckue cBoumcTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE M HEHACBIIIEHHBIE PACcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTophl, BIUAIONIFE HA PACTBOPUMOCTh TBEPABIX M Ta3000pa3HBIX BEIIECTB.
Crioco0bl BhIpaXKeHHSI KOHIIGHTPAIIMU PACTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



BEILIECTBA, MOJIApHAs KOHIEHTpanusa. Pojib pacTBOpOB B MPHUPOAEC U B KU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
WHIMKaTopax. KpyroBopoT BoAbl B MOPUPOJE. 3arps3HEHUE MPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKANIUX KUCIIOTaX.
Kucnotel. Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CIocoObl mosiydeHus. HepacTBoprmbie OCHOBaHUS, MX
CBOMCTBa (B3aMMOCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTy4YECHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIATypa cojer. TpuBHanbHbIe Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEIECICHUE COAEPKaHUS KUCII0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W WM3yYEHHUE CBOMCTB BOJOPOJIA
(ropenue);

B3auMo/ielicTBIE Bogopoaa ¢ okcusioM menu (II);



UCCJIE0OBAaHUE OCOOEHHOCTEH pAcTBOPEHHMS BEIIECTB C  pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3auMosercTusa okcuaa meau (1I) ¢ pactBopom cepHON KUCHOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBUE THAPOKCUIA IMHKA C pACTBOPAaMU KHCJIOT U LIEJIOYEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KiAacCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsiTHE O
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaxX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [leproanyeckoro 3akoHa. [lepuoanueckas
cucrema xumuueckux sneMeHToB [[. M. Mengeneesa. KopoTkomepuoanas u
JuIMHHOMepuoaHas Qopmbl Tabuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. . MenneneeBa». [lepuoast u rpynnsl (A- u b-rpymiibn).

Crpoenue aromoB. CocTtaB atomHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUe YPOBHU U MOAYPOBHU
atoma: s-, P-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuojia U rpymnmsl 3aeMeHTa. CTpoeHue 3JIeKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cucremsl 1. 1. Menneneena:
pacupenesieHre 3JIEKTPOHOB II0 JHEPreTHUYECKMM YPOBHSM, IIOAYPOBHSIM U
opouransim. Gusnuecknii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IEPHOJAX U



rpynmnax. XapakTepUCTUKA XHUMHYECKOrO 3JEMEHTa II0 €ro IMOJOKEHUIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOM CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBS3b, KOBAJIEHTHAS HEMOJSpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue u amop¢Hsbie BenecTa. TUIBI KPUCTAIMUECKUX PEIIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHre CTerneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeIMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI M BOCCTaHOBJIEHMs. Okucinrenu U BoccTaHoBUTENH. CocTaBiieHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJEKYJ IpHU IOMOIIM PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MesxknpeaMeTHble CBI3H

Peanuzanus MeXIpeAMETHBIX CBSA3€M NPU HM3yYEHHMM XUMUU B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiIacCU(UKalUsi, NepUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nyeckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Npolecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHbIE TOPObI, OJIE3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.



9 KVIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenue aTomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiel aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3alOJHEHUsI AJIEKTPOHHBIX OpOUTaniell aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
IPEACTABICHUM O CTpoeHuM aroma. CTeneHb OKHCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIM W JIOHOPHO-AaKLENTOPHBIM MeEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBA3U.

MexmoleKkysipHble B3aUMOJICHCTBUS (BOJAOPO/HAS CBS3b, CUJIbl BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAs: — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTb CBOWCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKIUil.
Knaccudukaimsa XuMUYECKUX PEAKIUN MO Pa3IMYHBIM TpU3HAKaM (10 YHUCIY |
COCTaBy YYacTBYIOIIMX B pPEaKUWU BELIECTB, MO TEMIoBoMYy 3(p(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DneMEHThl XUMUYECKON TEPMOIMHAMUKN. DHEPTeTUKA XUMUYECKUX PEAKIIHIA.
TenmoBot 3PHEeKT XUMHUYECKON peakiuu. DK30- U DHAOTCPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXUMHUYECKUM YPABHECHHSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKIWU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BIAUSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanuze. epmentol. THrUOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOTO paBHOBeCcHs. PaKTOphI, BIMSIOIIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecusa. IIporHosupoBaHne  BO3MOXHOCTM  IIPOTEKAHUS  XMUMHUYECKHUX
NpEeBpAIllCHU B PA3JIMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTETHLHO-BOCCTAHOBUTEIIHHBIC peaKunu. OkucauTeIbHO-
BOCCTAHOBUTEJBHBIC CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHH
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNEeKTpOoIUTHYECKass Juccoluuanusl. XUMHUYECKUE peaklnu B PacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CB3U. CUIIbHBIC U ClIa0ble 3JEKTPOJIUThI. CTETeHb
JIACCOIMAlNKM, KOHCTaHTa jJuccounanvu. VoOHHOe€ mnOpou3BEAECHHUE  BOJBI.
Bopoponueiii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonexkynspHsie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoNCTBa
KHUCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
nuccoruanyu. KauecTBeHHbIE pEaKIIMU HA VOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHNEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
MOJICTIAMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XMMUYECKON peakluy OT BO3AEHCTBHS
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMUYECKUX PEAKIIUIA;

MCCIICIOBAHUE JJIEKTPOINPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLMALNN
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHWIopaHka u peHondranenna) ais
ONPEAEIICHUS XapaKTepa CpeAbl B PpaCTBOPAX KUCIOT, OCHOBAHUI U COJICH;

MPOBEJECHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS );

pacno3HaBAaHUE HEOPraHUYECKUX BEHIECTB C TOMOIIBI0 Kad€CTBEHHBIX
peakuuii Ha UOHBI;

pelieHrne AKCOEPUMEHTANbHbIX 337ady 1o TeMaMm: «OKHUCIUTENIbHO-
BOCCTAHOBUTEIbHBIE peakuun», «l'maponus conei», «DIEKTpOIUTAYECKAsS
JACCOLUALIAS.

HemeTaJsibl 1 X cOeIMHEHUS



OO6mrast xapakrtepuctnka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTENbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOIECHCTBHE
C MeTaJylaMd, HEeMeTaJlaMH, BOJOH, Imenodamu). Xiopooaopod. CossHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKJICHUE B
npupoze. [loHarue o KuCIopoACOAEPKAIMX KUCIOTAX XJIOPA U UX COJISAX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTENEHU
okuciieHusi. CTpoeHue U (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHHUCTas KHCIIOTAa U €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[TpencraBieHuss 0 XUMUYECKOM IPOU3BOJCTBE U CBSI3aHHBIX C HUM NPOQecCcusix.
[Ipumenenue cepHoOl KUCIOTHI U cyib(aToB. KauecTBeHHbIE peakiuu Ha CYIbHUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3IyXa), CIIOCOOBI €ro MpeAoTBPAICHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (puzndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT a3ora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUu
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu amMMoOHMS, UX (U3MYECKHE W XUMHUYECKHE CBOICTBa
(pa3noxkeHue M B3aUMOJEHCTBHUE CO Ieo4amu), npuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, I, III, IV, V). A3oTtucras kucnora.
A3OTHAas KHCIIOTa, €€ MOoTy4YeHHe, PU3NIECKUE U XUMUYECKHE CBOMCTBA (0011I1e KaK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peaKkuuu, Jexanme B OCHOBE MOJYYEHUsI a30THOM KHUCIJIOTHI B MPOMBIILICHHOCTH.



Hutpatel 1 HuTpuThl.. KauecTBeHHBIC peaknUuM HAa HUTPAT- U HUTPUT-AHUOHBI
XUMUYECKOE 3arpsi3HEHNUE OKPYXKAIOIeH cpeibl COeAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaMH, KOHIICHTPUPOBAHHBIMU a30THOM U CepHOM kuciotamu). OKCHIBI
docdopa (III, V), dochopras kucnora, ¢u3HUEeCKHe W XUMHUYECKHE CBOICTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax gocdopa (111, V).

[TonsiTve 0 MUHEPATBHBIX YA00pEHUsAX. A30THBIE, PochOopHbIE, KOMIIIIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lorsitue 06 ancopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcuppl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOWCTBA, NEUCTBUE HA KUBbIE
OpPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (IV). YronbHas kuciioTa u ee coiu, ux Gpu3ndeckue
U XUMUYECKHME CBOMCTBa, IoJyueHHe U  npumeHenue. KapOoHatsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavyabHBIC TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoja: yriieBoAOpOabl (MeTaH, 3TaH, THJIEH, alleTHJICH), 3TaHOJI, TJIMLEPHH,
yYKCyCHas KucioTta. [IpupoaHbpie UCTOYHUKHU YTIIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), NPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHUX BEIIECTBaX — JKHpax, Oeikax,
yIAeBOJaX — M WX pOJM B JKU3HM YeloBeKa. EAMHCTBO OpraHWYecKuX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHAaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kpeMHHeBasi KUCIOTA,
CHJIMKATHI: (PU3HUECKHUE U XUMUYECKUE CBOMCTBA, MOTYYSHHE U IPUMEHEHUE B OBITY
U MPOMBIIIIEHHOCTU. BakHeilue cTpouTenbHble MaTepHalibl: KepaMuKa, CTEKIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembr 6e30macHOrO0  WCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



Bbop. Ocobennoctu ctpoenust aroma. OO0IIHe MpeacTaBIeHUs 0 GU3NYECKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE ONBITOB, OTPAKAIOIMUX (U3HMUECKHE M XUMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEpbI U €€ MPUPOIHBIX COETUHEHMUI;

HaOJIo/leHHe  mporlecca  OOyIVIMBaHUSI — caxapa  IOJ  JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

IPOBEJCHNE KaYECTBEHHBIX PEeaKIMi Ha CYIbGUA-, CYIbPUT- U CYIb(PaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHWE C (DU3MYECKMMHU CBOMCTBaMH a3zoTa, Qocdopa u ux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEICHHE KAaYECTBEHHBIX PEaKUUid HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
dymiepena, ¢ mporeccoM aacopOlMM PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOTA3a;

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M M3YyYEHHE CBOWCTB YTIJIEKUCIIOTO
rasa;

MPOBEICHHE KAauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- W CUJIUKAT-UOHBI U
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

U3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMyd MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIePUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COETUHEHUSD).

MeTtasiibl M X COCAUHEHUS

Oo1ue cBoiicTBa MeTamuioB. O0IIast XapaKTePUCTUKA XUMHUUECKHUX SJIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemenToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpynm.



CtpoeHune NMpOoCThIX BEMIECTB — METAIIOB. MeTalmndeckas CBsSI3b U MeTaJlInuecKas
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTAKOBaHHAs). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAJIOB OT CTPOCHMS
KPUCTAJUIOB.  DJEKTPOXUMUYECKUM psAll  HampsbkeHud  metamwioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThHI
ux oT Kopposuu. CiiaBbl (CTajib, YyryH, AOpAIIOMUHUN, OpoH3a). [IpumeHenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTydYeHHE.
OKcubl ¥ THAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoyHbIX METaIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepunoanueckont cucreMe xumudeckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxXOXJeHue B npupoae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeire coeIuHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHe. JKecTKOCTh BOJIbI U CIIOCOORI €€ ycTpaHeHus. Kpyroropot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwot b-2pynn

OOmiast xapakTepUCTHKa MeETauIoB b-rpynm  (MOOOYHBIX  MOATPYIM):
nonoxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IIpOBajiay AJIEKTPOHA Ha
puMepe CTPOSHUsI aTOMOB XpoMa, MeJii, cepedpa. BajneHTHbIE COCTOSIHUSI aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIAPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIJICHHS DJIEMEHTa B COCIMHEHHM (Ha TpUMEpPEe COCIUHEHUN XpoMa).
[IepBOHauUaIbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Mens u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUS] O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJAEICTBHE C KUCIOTAMH-OKUCIUTENSAMU), 00 UX OKCHAAX, THAPOKCUAAX U



colisix, ux mpuMeHeHud. [IpeacraBneHus 060 aMMHAYHBIX KOMIUIEKCAaxX cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHuE aTOMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTpoeHHne aTtoma, CTENEHH OKHCIIeHHd. HaxoxleHue B mpupoje.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, Tuapokcuasl U conun xkenesa (II) u xenesa (III), ux cocras,
CBOICTBa U nostydeHue. KauecTBeHHbIE peakIuu Ha KAaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIOrnYecKre MpoOIeMbl, CBA3aHHbBIE C METAJLUTYPTrUYECKUMU ITPOU3BOJICTBAMU.

DKCIEPUMEHTATBLHOE U3YUEHUE BEIIECTB U SABJICHUM:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICHCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
UCCIIEIOBAaHUE TMPOIECCOB AJEKTPOIn3a pacTBopoB xyopuaa meau (1) m monuna
KaJIHsl, KOPPO3UHU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KalbLIUS W HATPUSA C
BOJIOM, UX TUJPOKCUIOB — C OKcUIoM yriepoaa (IV) u kucinoramu;

M3Y4YEHUE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJbIIMsI, )KECTKON BO/IbI;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0JICHUE U OINMCAaHUE OKpAIlIMBAaHUS IUJIAMEHU MOHAMM HATpUsl, Kaaus U
ENISIVER

uccienoBanne aM(pOTEepHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pelleHne KCIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BaxkHeliue MeTamibl U Ux
COEJIMHEHUSD.

XHMHUA M OKpPY:KaIOLIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMOb30BaHUE
BEILIECTB MU XMMUYECKHX peakuuii B ObITy. llepBas momoinb mpu XUMHUYECKUX
0KOTrax Y OTPABJICHUSIX.

HoBbie Matepransl 1 TEXHONOTHH. [[pUHIMIBI «3€IEHON XUMUW.



OCHOBBI 3KOJIOTMYECKOW TPAaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYCHUE
M3Y9JaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (YyHKIIMOHUPOBAHHS
opranusma uenoBeka. [lorstre o 310poBoM o0pase KU3HH.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaloleh cpeibl. DKOJOTUYECKHE TPOOIEeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHbIE MaTepualbl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
o0Opa30BaHUs KUCIIOTHOTO JOX/Is, H3yUYeHHUE €T0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aejioB KypcoB 8-9
KJIACCOB

[leprognuecknii 3akoH u [lepuoanueckast cucteMa XUMHUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3H. 3aBUCUMOCTHh CBOMCTB BEIIECTBA OT THUMNA KPHUCTAJUIMYECKOMN
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukainumsa XUMHUECKMX PpPEAKIUH 1O Ppa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpallleHUd B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKONW KHHETUKH W
TEPMOJUHAMUKH.

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

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AICKTPOJIUTUYECKOM  JUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHTHS: SBJICHHE (TIpOIlecC), HAy4YHbIN (PaxT,
TUI0Te3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiIacCUUKAIMS, MEPUOIUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepUaJIbl.

®duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUTNYECKAs pELIETKa, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHTBI, PaJMOAKTHBHOCTH, aib(da-, OeTa- W raMMma-u3IydcHHE,
AIIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOTHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpAJIbHBIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATCIbHbIC
BEIIIECTBA.

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

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH AJICKTPOHHON MPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS IIPOTPAMMEBI TT0 XMW
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAIUIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUM U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYpPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIEIMI0, MTOHUMaHWE 3HAYCHUsI XUMUUYECKOW HaAyKu
Y TEXHOJIOTHH B JKM3HU COBPEMEHHOTO O0IIECTBa, B pa3BUTUU SKOHOMUKH Poccuu
Y CBOETO PETHUOHA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM IESITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) GpopMmupoBaHUSs HEHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAHHUE [IEHHOCTH HAYYHOT'O MO3HAHUSI 111 PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME HAy4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOMN CPENOi;

Mo3HaBaTelbHAs MOTHBAlUS W UWHTEPEC K OOYYEeHHUIO, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPAaBICHHUS U YPOBHS JajIbHEHIIErO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEILIECTBAMH B YUCOHBIX U )KU3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILIEHHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHEW, B TOM 4HUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIIICHUE YPOBHS OSKOJOTMYECKOW KYyJIbTYpbl: TNPUOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXaloLlel cpe/ibl; 0CO3HAHUE I100aTbHOT0 XapaKTepa IKOJIOTMYECKUX MTPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 33Jad, CBA3AHHBIX C OKpYXKalolled CpeAol; aKTUBHOE
HENPUATHE JEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKON U COLUAIBHOM Cpell; TOTOBHOCTh K YYaCTUIO B IPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuajgbHOE E€IUHCTBO MHpa M Mpolecc IMO3HaHUs (BEIIECTBO, CBOMCTBO,
9Heprusi, sSBIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIICTCHIIU, a  TaKkKe  MIPOEKTHO-UCCIEAOBATEILCKOW  JESITEITbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh MX HCIOJIB30BaTh B y4eOHOHM, MO3HABATEIBHON M COIMAIBHON
TPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XHMHUYECCKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MPU3HAKH, YCTAHABIIMBATH B3aUMOCBS3b C JPYTUMU MOHSATHUSIMU); aHAJTU3UPOBATH,
CpaBHUBaTh, 0000mIaTh, BBIOMpPATh OCHOBAaHUSA JJIs  KJIACCUPUKALUU |
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSA3H MEXTY 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUC
paccyxaeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, TI0 AaHAJIOTHH ); PeIaratb KPUTEPUU
U BBISBJISATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B M3ydaeMbIX IMpoIleccax u
SBJICHUSIX; TPOBOJAUTH BBIBOJBI U 3aKIIOUCHHUS, YMEHHS MPUMEHSATH B Ipoliecce
MO3HAHUA NOHATHS (IPEIMETHBIE U METAPEIMETHBIE ), CAMBOJIMUYECKHUE (3HAKOBBIE)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIbHBIE TIPEICTABIICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEMEHTA), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUYECKOM peaKIuu — MpU PElIeHNH yU4eOHBIX 3a/1a4; C YY€TOM ITHUX MOJEIbHBIX
MPEACTABICHUM  XapaKTepU30BaTh M3ydyaeMble XHMHUYECKHE BEIIeCTBA U
XUMUYECKUEC PEAKITUN.

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

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHUS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOH ITO3HABATCIIbHOW U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATEIILHO CTABUTh BOTIPOCHI; aHATU3UPOBAThH (DAKTHI, BHISIBIISTH
u QopMynmupoBaTh MpodiieMy, OMpPENeNsTh IMeNb M 3aJadd, COOTBETCTBYIOIIWE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YNIBTATHI,
dbopmynrpoBaTh 0000IIEHNUST ¥ BBIBOABI MO PE3yibTaTaM IMPOBEACHHOTO OIIBITA,
UCCJIEIOBAHMUSI, COCTABJISATh OTUET O MPOJIeIaHHOMN padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMYJISIpHAsT JIUTEpAaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPAaBOYHBIE MOCOOUS,



pecypcsl MHTEepHEeTa); aHATM3UPOBaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3nuuHble METOAbl M (QOpMYyIUpOBaTh 3allpochl MpU IIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYCHHbIC PE3yJIbTaThl MO3HABATEIBLHON JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyNaTh C Tpe3eHTanuen
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(MNIM) TUCKYCCUU 3a7[aBaTh BOMPOCHI MO 00CYK/1aeMOM TeMe M BhICKa3bIBaTh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, paCIpelesaTh 3adadud MEXITY
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMX HHTEPECOB M COTJIACOBaHHS TO3UIMH, y4acTBOBaTh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe NeiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3sBUTUC CaAMOOpPraHMn3alvr, CAMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YUCJIC:



YMEHMsI pellaTh ydyeOHbIE M HCCIEN0BATEIbCKUE 3aJaud: CAMOCTOSITEILHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PaOOTY MPHU PELICHUU YyYeOHOW MU
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE IOJYYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIEHUsI W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBaTh pE3YyJbTaThl: COOTHOCHTh CBOM JEHUCTBUA C IUIAHUPYEMBIMU
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BbIBATh YIIIYOJIEHHOE U3YYCHUE KaK B PaMKax OTIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUIA, B TOM UYUCJI€ UCTOJIB3Ysl CETEBOE B3auMOJIeCcCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluyd MpOorpaMMbl YIIIyOJIEHHOTO YPOBHS OOydarouiuecs
CMOTYT JIeTajbHEe OCBOUTh MaTepHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHSATUN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, ClIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«X¥UMUM»; OCHOBBI HAyYHOTO MBIIUICHUS, BUABI JACATEIHHOCTH IO TOJTYYCHHIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX W peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYUEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHusI.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupoBaHbI
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi U MOJICKYJIsIpHAsg Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEITbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBI OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas pEeaKIlus,
KJIaccuuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIUU Pa3I0KEeHUs, PeaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ah(deKT peakiuu; SAPO aToMa, ICKTPOHHBIN CIOW aroMa, aTOMHAs OpOWTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIlecTBa B
pacTBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEId H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUMN;

UCITIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OINPECICHHOMY KJIAaCCy COSMHEHUN 1o hopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTaJIpO U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJE JKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJax
MCCIIEIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIIUIA;

JEMOHCTPUPOBATh TMOHUMAHHE TMEPUOJMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB OT UX MOJIokeHus B [leproanueckoil cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHyt0 Ghopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynmna (b-rpymnmna)», «Mainbie nepuoab» U «00IbIINE TEPUOABDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeEIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00I1Iee YUCIIO0 ANEKTPOHOB U paclpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuogumueckoil cucreme c
pacmpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE PEaKIMHU (110 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, O
TerioBoMy b PexTy);

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJIOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIJIOT, OCHOBAaHMW M COJI€H, TN€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAsi TMPUMEpPAMH  MOJICKYJSPHBIX  YPaBHEHWUW COOTBETCTBYIOIINUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COCAMHCHHS, HaXOIUTh
MPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I N3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUSA — HAOIOJIeHHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOT0 Co/IepKaHUS;

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCICHUS U BOCCTAHOBJICHHS, COCTABIIATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX peaKIuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOUCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOOOpPa3us BEIIECTB, COOTHOCHTh XUMUYCCKHAE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

COOJTI01aTh MpaBwIia 6€30macHoO PabOThI B JIAOOPATOPHUH MPH HCTIOTB30BAHUH
XUMHUYECKOH MOCY/IbI 1 000PYyI0BaHMS, a TAK)KE MPaBHJIa 0OPAIICHHUS C BEIECTBAMHU
B COOTBETCTBMHM C WHCTPYKIIUSIMH BBITIOJIHEHUS J1a0OpPATOPHBIX OIBITOB H
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECKUX COCTUHEHU;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMHU  XMMHYECKOM  TIPaMOTHOCTH,
BKJTFOYAOIIEH YMEHUS 0€3011acHOTO 0OpaIeHus C BEMIECTBAMU, HCTIOIb3YEMBIMU B
MTOBCEHEBHOM XU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpeKEHUST
3JI0POBbSI 1 OKPYKAIOIICH CPEIbI.



K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupOBaHBI
CJICTYIONTUE MPEIMETHBIC PE3YIbTAThl U3YUCHHS XUMUHU Ha YTITyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYyJla, HOH, KAaTHOH, aHUOH, »3JEKTPOOTPULATENBHOCTh, CTEINEHb
OKHUCJICHUS, XUMHUYECKasl peaKIlus, TEIIoBor 3P heKT peakiuu, MOJb, MOJISIPHBIH
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIUTENIb, BOCCTAHOBHUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTH,
XUMUYECKasi CBSA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYIISIPHbBIC
B3aMMOJICUCTBUS (BOJOpPOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), KomruiekcHbIe
COEJIMHEHHUS, KPUCTANTMYECKUE PEIIETKH (MpUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMUYECKON peaKiy, KaTaau3, XHMUYECKOE PABHOBECHE, AIIEMEHThI XUMUYECKOU
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11/IK;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHI U PUMEHSATh
9THU TIOHSATHUSI IPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUII;

UCITI0JIb30BATh XUMHUECKYI0 CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJIT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMUYECKUX 3JIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO
XUMUYECKON (hopmysie, xapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Mennaeneea wu
JEMOHCTPUPOBATH €r0 MOHUMaHUE:

OMMKCHIBATH U XapaAKTEPHU30BaTh TabMMuHy0 hopmy Ilepromnyaeckoit cuCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacrpeniesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPUOJIOB;

BBIJICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUIOB) B Mpejesiax MallbIX MEPUOJIOB U TJIABHBIX MOJTPYIIl C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacKpbIBaTh CMBIC TEOPHUH JICKTPOJIUTHUECKON JUCCOIMAIINY, 3aKoHa ['ecca
U €ro CIJEJICTBUHM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTH XMMHUYECKOW pEaKI[Mu, HampaBJICHUS CMEIICHUS XUMHUYECKOIO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerIoBoMy 3(deKkTy, Mo arperaTHOMY COCTOSHUIO PEareHTOB, MO W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAas 3TO OMHCAHUE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
U COJICH; TIOJIHBIC U COKPAIIEHHbIC YPABHEHUSI PEAKIIMi HOHHOTO 0OMEHa; peakIui,
MOATBEPAKAAIONMIUX CYIIECTBOBAHUE TE€HETUYECKOM CBSA3M MEXKIY BelleCTBaMU
Pa3JIMYHBIX KJIACCOB;

packpbiBaTh  CYHIHOCTh MPOLECCOB THAPOIM3A COJIEM MOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIM  TMOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OalaHca ATUX PEeaKIUi;

MIPEICKA3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MAarHUM, KaJIblIUNA, ATFOMUHUH, )Kee30, Meb, IMHK, CEpedpo)
U 00pa30BaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM YHUCJE UX BOJHBIX PacCTBOPOB
(aMMHaK, XJIOpOBOJOPOJ, cepoBOaopoa, okcuasl yriaepoaa (11, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), cepuucras, cepHas,
azoTHas, (pocdopHas, yrojbHasi, KpEMHUEBAsE KHUCJIOTHI, OKCUAbl U TUIPOKCHJIbI
metamuioB [A—llA-rpynn, amtomunusd, meau (1), uunka, sxenesa (11 u 11I));

MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUS U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTHI U uX couyir, Tamorenusibl kpemaus (IV) u docdopa (III u V), okcun u
ruapokcu xpoma (III), nepmanranar kanus;

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIEccax,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMYHBIX OTPACIISAX IKOHOMHUKH,
MCIIOJIb30BaHUE ISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJAUTH PEAKIMU, MOATBEPKIAIONINE KAaUeCTBEHHBI COCTaB Pa3IUYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJEp>KAlIUECcs B BOJHBIX PacTBOpPAX



WOHBI: XJIOpUA-, OpoMum-, uoaua-, cyibdar-, docdar-, kapboHaT-, CHIUKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX MU3y4aeMbIX BEILIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO0 YPABHEHUSAM XUMHUYECKUX PEAKIM C YIEeTOM HEIO0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII01aTh MpaBuIia 6€30macHoi PaboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMUYECKOH MOCY/IbI U 000PYI0BaHHUS, a TAK)KE MPaBUiia 0OpaIleHus ¢ BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSAMH BBITIOJIHEHUS JIA0OPATOPHBIX OMBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMmaKa M yrieKHcIIoro ra3a) u penieHuIo SKCIePUMEHTANIBHBIX 33124 IO TeMaM
Kypca, TMpEIACTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTOKa3aTeNbCTB, IPAPUKOB, TAOJIUII U BBISBISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

MIPUMEHSATh OCHOBHBIE OIEpAIlii MBICIUTEIHHOU IEATEIBHOCTH (aHAMHU3 H
CHUHTE3, CpaBHEHHE, O0O0O0OIIEHHWEe, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOIIOJICHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NpPUMEHATH  TpaBwia  Oe3omacHOro  oOpalieHuss ¢  BEHIECTBaMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HH, PABHJIA ITOBEICHUS B IIEIISIX COSPEKCHUS
3I0POBbsI U OKPYKAIOIIECH TMPUPOIHON Cpenpl, MOHWUMAaTh Bpend (OMacHOCTH)
BO3JICUCTBHSI HA JKMBBIC OPTaHU3MBI OINPEJCICHHBIX BEIIECTB, MOSACHITH Ha
pUMeEpax CIocoObl YMEHBIICHUS W MPEAOTBPAIECHUS X BPEIHOTO BO3ICHCTBUSA,
3HAYEHHUE KUPOB, OEIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJyYEHHBIE MpeICcTaBiIeHus O cdepax MpodecCHOHaTbHON
NeSATETLHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
sl Tpo(heCCHOHANBPHON OpPUEHTAlMA W 1T OCO3HAHHOTO BBHIOOpAa XWMHUU Kak



po(UIBLHOTO MPeMETa MPHU MPOIOKEHUU 00yUEHHUs Ha YPOBHE CPETHETO O0IIET0
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEJICHUS YUCOHBIX HCCICNOBAaHUN B YCIOBHUSIX 00pa30BaTEIbHBIX OpraHU3allni,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIe (L (pPOBbHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI padoTshI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
€CTCCTBO3HAHUS U
1.1 N 6 2 https://myschool.edu.ru/
MPaKTUYECKON NeATEIbHOCTH
YyeoBeKa
BemecTBa n XuMudeckue
1.2 B 19 1 https://myschool.edu.ru/
peakuu
Wroro mo pazneny 25
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
Bozayx. [lonsitue o razax.
2.1 % 14 1 1 https://myschool.edu.ru/
Kucnopon. Oxcuabt
99 Bonopoa. Ilonstue o 5 1 https://myschool.edu.ru/
' KHCJIOTaX U COJISAX
Bopna. Pacteopsl. [lonstue https://myschool.edu.ru/
2.3 12 1 1
00 OCHOBaHUSX
OCHOBHBIE KJIaCCBI https://myschool.edu.ru/
2.4 HEOPraHUYECKUX 14 1 1

COEeTUHEHNN

Hroro no paszneny 46




Paznea 3. Ilepuoanueckuii 3axkon u [lepuoanueckas cucrema xumuieckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Iepnoanueckuii 3aK0H U
IIepnoanueckas cucrema

3.1 XUMUYECKUX AJIEMEHTOB /. 14
U. Menpneneesa. Ctpoenue
aToma

https://myschool.edu.ru/

XUMHYECKASA CBI3b.

https://myschool.edu.ru/

OKHUCIUTEIHLHO-
3.2 12 1
BOCCTAHOBUTEJIHLHBIE
peakuu
Utoro no pazneny 26
PesepBHoe Bpems 5

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 102 >




9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThsI pecypeni
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [ToBTOpeHue u yriryoieHne 3HaHui 0 3 https://myschool.edu.ru/
BEIIIECTBE
19 OcHoOBHBIE SaKOHOMePHOCTI/I MPOTEKAHUSA 14 1 1 https://myschool.edu.ru/
XUMUYECKUX PEaKIui
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 12 1 5 https://myschool.edu.ru/
XUMHUYECKUE Peakiuu B pacTBOpax
Wroro mo pazneny 34
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 6 1 https://myschool.edu.ru/
anemeHToB VIIA-rpymnmel. ["anorensr
OO01mas xapakTepUCTHKa XUMUYECKUX https://myschool.edu.ru/
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCTUHCHHUS
OO01mas xapakTepUCTHKa XUMUYECKUX https://myschool.edu.ru/
2.3 aneMeHTOB VA-Tpymisl. A30T, Gpochop u ux 10 1
COCTMHEHUS
OO0mas XxapaKTepruCcTUKa XUMHIECKIX https://myschool.edu.ru/
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 11 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro no paznery 33




Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

https://myschool.edu.ru/

3.1 OO61ue cBoiicTBa METaIIOB 5
3.2 Baxueime MetTamisl 1 UX COSIUHEHUS 15 2 https://myschool.edu.ru/
Hroro no pazaeny 20
Pazjnen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa u MaTepHaan B )KU3HU YETIOBEKA. 5 https://myschool.edu.ru/
OCHOBBI IKOJIOTUYECKOM TPaMOTHOCTH
Uroro no pazneny )
Pasznen 5. O06001menne 3HaAaHUI
51 [ToBTOpeHUE 1 00600IICHNE 3HAHUT 3 ) https://myschool.edu.ru/
OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Utoro no pazneny 8
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11







HOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHH
ble
o
‘:;11 Tema ypoka Beero Kontposbubie IIpakTuueckue il:;:eﬂﬂﬂ :gg;l;:::feﬂ
padoTshI padoThI LHBIC
pecypcsbl
[Tpeamer xumun. Posib XUMUM B )KM3HU YEJIOBEKA.

1 [lousaTre 00 UCTOPUM BOSHUKHOBEHUS U Pa3BUTHUS XUMUHU. 1 https://mysch
Xumus B cucreMe Hayk. Tena u BeniectBa. usnueckue U ool.edu.ru/
XMUMUYECKUE CBOKWCTBA BELIECTB

https://myschoo

2 dusnueckre U XMMUUYECKUE SBICHUS 1 l.edu.ru/
[ToHsATHE O TEOPETUYECKUX METOJAX MTO3HAHUS B https://myschoo
€CTECTBEHHBIX HayKax. MICTOUHMKN XUMHUYECKOU l.edu.ru/

3 nHpopmaruu. [IpeacrapneHus 0 HAyYHOM [TO3HAHUU Ha 1
SMIIMPUYECKOM YpOBHE: HaOII0ICHUE, U3MEPEHHE,

BKCIIEPUMEHT, MojiennpoBanue. [lonarue o meronax
paboThl ¢ XUMHUYECKUMHU BELIECTBAMH.
OO0opy0BaHKE MIKOJIBHOM XMMUYECKOH JIaOOPaTOPHH. https://myschoo

4 [Ipaktuueckas padora Ne 1 mo teme "[IpaBuna paboTsl B 1 1 l.edu.ru/
Tab0paTOpuu ¥ MPUEMBI 0OpaIieHus ¢ 1abopaTOPHEIM
obopynoBaHuem"

. YucThle BelecTBa u cMeck. CocoObl passiesieHus cMeceii. 1 rttdps /1 ;“ySChoo

.edu.ru

[IpupoaHbie cMecH: BO3AYX, IPUPOAHBIN ra3, He(Th,




[IPUPOAHBIEC BOJBI, TOPHBIE MOPOALI U MUHepaibl. [lonsaTue
0 TOMOI'€HHBIX U T€TEPOrC€HHBIX CMECX.

5 [IpakTuueckas pabora Ne 2 o teme "Pasnenenue cmeceit https://myschoo
Ha IpUMEpe OYUCTKU ITOBApEHHOM COIM)" l.edu.ru/
7 ATOMBI ¥ MOJIEKYJTBL. [IpOCTBIC U CIIOYKHBIC BEIIECTBA https://myschoo
l.edu.r

BelecTBa MONEKY/IAPHOTO ¥ HEMOJIEKY/IAPHOTO CTPOEHHUS edu.ry/
Xumudeckue d5ieMeHTbl. CUMBOJIBI XHMUYECKHX https://myschoo

8 l.edu.ru/
BJICMECHTOB.

9 Xumuueckas popMyina. 3aKOH IOCTOSHCTBA COCTAaBA https://myschoo
BEIECTB. BaJeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMCHTOB l.edu.ru/

10 OnpeseneHue BaJIEeHTHOCTH aTOMOB 1O (hopMyJiaM https://myschoo
OWHAPHBIX COEIMHEHHH l.edu.ru/

11 OtHocuTenbHas aToMHas Macca. OTHOCHUTENbHAS https://myschoo

l.edu.r

MOJIEKY/IApHAs Macca edu.ru/
MaccoBast 0JI1 XUMHYECKOTO 3JIEMEHTa B COSANHEHHU. https://myschoo

12 BrrunciieHuss MaccoBO# JJOIM XUMHUYECKOTO JIEMEHTa T10 l.edu.ru/
(dbopmyne coequHEeHH

13 Haxoxnenue npocreifieit popMyibl BelecTsa 1o https://myschoo
MAacCCOBBIM JIOJISIM DJIEMEHTOB l.edu.ru/
KonunuectBo BemectBa. Moinb. MonsipHast macca cMecu https://myschoo

14 BENIECTB. B3aMMOCBsA3b KOJIMYECTBA, MACCHl M YHCIIa l.edu.ru/
CTPYKTYPHBIX €MHUI] BEIIECTBA.
MoJbHast 10JIs XAMHYECKOTO DJIEMEHTA B COSTMHEHUH. https://myschoo

15 Haxosxnenue npocteiiieii popmMysibl BeecTna 1mno l.edu.ru/

MOJIBHBIM JOJIAM 3JICMCHTOB




XUMHUYECKHE SIBJICHUSI. XUMHUUYECKas peakuus U €€

https://myschoo

16 l.edu.ru/
MpU3HAKU
https://myschoo
17 3aKOH COXPAHEHHS MaCChl BEILIECTB l.edu.ru/
https://myschoo
18 ATOMHO-MOEKYIsIpHas Teopus. JKU3Hb U 1€ATEIbHOCTh ttps://my
l.edu.ru
M. B. Jlomonocosa /
https://myschoo
19 XHUMHUECKHE YPABHEHUS l.edu.ru/
https://myschoo
20 Tunel XMMUYECKUX peakIuii l.edu.ru/
5 : schoo
21 PacuéTel 10 XUMHUYECKUM YpaBHEHHUSIM KOJIMYECTBA U https://my
l.edu.ru
MacChl UICXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIINU /
Bbr4uciieHns 0 ypaBHEHUSAM XUMUYECKON PEAKLIUN: https://myschoo
22 KOJINYECTBA BEILIECTBA, MACCHI 110 U3BECTHOMY KOJINYECTBY l.edu.ru/
BEIIIECTBA, MacCce PeareHTOB WK MPOAYKTOB pEeaKIUH
Brruncienns o ypaBHEHUSIM XUMUYECKON PEAKIUU: https://myschoo
23 KOJINYECTBA BELLIECTBA, MACCHI 110 U3BECTHOMY KOJIMUECTBY l.edu.ru/
BEIIIECTBA, MacCce peareHTOB WK MPOAYKTOB pEaKIUH
https://myschoo
24 OO0o011IeHne U cUCTeMaTH3alMs 3HaHUH l.edu.ru/
https://myschoo
KontpomnsHas pa6oTa Ne 1 o Teme "Bemiectsa n ps://my
25 l.edu.ru/

XUMHYECKHUE peakuuu"




https://myschoo

26 Bo3nyx — cMecsk razos. [lonstue o razax. l.edu.ru/
3akoH ABoraapo. MossipHbIil 00bEM Ta30B. Beraucnenus https://myschoo
27 00bEMa, KOITMYECTBA BEIIECTBA ra3a M0 U3BECTHOMY €To l.edu.ru/
KOJIMYECTBY BEIIECTBA, 00BEMY
OTHOCHTENBbHAS INIOTHOCTH Ta30B. BeraucieHus https://myschoo
OTHOCHTEJILHOU TNIOTHOCTH Ta30B. Ompe/esieHue l.edu.ru/
28 OTHOCHUTEIIbHOW MOJIEKYIISIPHOM Macchl ra3000pa3HOro
BELIECTBA 110 U3BECTHOM OTHOCHUTEIIBHOM IUIOTHOCTH.
BbruncieHrst OTHOCUTENBHON MOJIEKYJIIPHOM MacChl rasza
MO U3BECTHOI OTHOCUTEIBHON TUIOTHOCTH
OOBEMHBIE OTHOIIIEHUS Ta30B IMPH XUMUYECKHX PEaKIUsIX. https://myschoo
29 Brrancnenns 00bEMOB Ta30B M0 YPaBHEHUIO XUMUYECKOM l.edu.ru/
peakuuu
Kucnopon — snemeHT u mpocToe BemiectBo. CrocoObl https://myschoo
30 MOJIy4eHUs KUCIIopoJa B 1a0opaTopuu U l.edu.ru/
MPOMBIIUIEHHOCTH
31 [Ipaktuueckas pabota Ne 3 o reme "[lonyuenue u https://myschoo
cobupaHMe KUCI0po/ia, U3yUeHUe ero CBOMcTB" l.edu.ru/
https://myschoo
32 KpyroBopot kuciopoaa B Ipupoe l.edu.ru/
https://myschoo
33 O30H — ayI0TponHast MOAU(DUKALUS KUCIOPOia l.edu.ru/
https://myschoo
34 Oxcunpl

l.edu.ru/




TenmoBoii 3¢ heKT XUMHIECKON peakiuu, https://myschoo
35 TEPMOXHUMUYECKUE YPABHEHHUS, K30~ U SHIOTEPMUUECKHE l.edu.ru/
peakiuu
36 Tomnuso. Mcnosb30Banue yriisi 1 METaHa B KA4ECTBE https://myschoo
l.edu.ru
TOILUIMBA. 3arpsi3HEHUE BO3oyXa. /
Bbruucienus 1o ypaBHEHUSIM XUMHUYECKON peaKinu: https://myschoo
37 KOJINYECTBA BEIIECTBA, 00hEMA, MACCHI IO U3BECTHOMY l.edu.ru/
KOJINYECTBY BElIECTBa, 00bEMY, MacCEe pEareHTOB WU
NPOAYKTOB pPEaKLINU
https://myschoo
38 OG6o01IeH e U cCTEMaTH3alus 3HAHUI l.edu.ru/
h ://mysch
KontponbHas pabota Ne 2 o teme "Bozayx. Kuciopoa. ttps://myschoo
39 " l.edu.ru/
Oxcubt
Bopopon — snemeHT u mpoctoe BemiecTBo. CrocoObl https://myschoo
40 MOJy4YEeHHs BOJOPO/ia B 1a00OpaTOpUU U l.edu.ru/
MPOMBINUIEHHOCTH. Mcrionp30BaHne BOIOPOAA B KAUECTBE
TOILJIMBA
41 [TpakTuyeckas padora Ne 4 o Teme "[lonyuenue u https://myschoo
. l.edu.ru
coOupaHue BOAOPO/1a, U3YUCHHUE €ro CBOMCTB" /
https://myschoo
42 [TonsiTre 0 kucaoTax U coysax. CoCcTaB KUCIIOT U COJIEH l.edu.ru/
43 Beruucnenus 00b€Ma, KOIMYECTBA BEIIECTBA Ta3a 1Mo https://myschoo
“ l.edu.ru
M3BECTHOMY €T0 KOJIMYECTBY BEIIECTBA WIIN 00BEMY /
44 Beruncienus 06bEMOB ra3oB M0 YPaBHEHUIO XUMUYECKON https://myschoo
l.edu.ru/

peakiuu




BbI4uciIeHNs 110 YPaBHEHUAM XUMUYECKON PEAKLIUU: https://myschoo

45 KOJIMYECTBA BELIECTBA, 00bEMA, MacChl 110 U3BECTHOMY l.edu.ru/
KOJIMYECTBY BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MPOJIYKTOB pEeaKLUU

16 dusnueckue cBoiicTBa BoJbl. Boga B npupozae. AHanu3 u https://myschoo
CUHTE3 — METO/Ibl U3YUEHUs COCTaBa BOJIbI l.edu.ru/

https://myschoo

47 XMMHYECKHE CBOMCTBA BOJBI l.edu.ru/

https://myschoo

48 CocTtaB OCHOBaHHUI1 l.edu.ru/
PactBopsbl. PacTBOpuMOCTS BeliecTB B Bojie. Beruncienus https://myschoo

49 C UCHOJIb30BaHUEM IPa()UKOB PACTBOPUMOCTH IS l.edu.ru/
pacuéToB PacCTBOPUMOCTH BEILIECTB.

50 HacplmeHHble ¥ HEHACHINIEHHBIE, KOHIIEHTPUPOBAHHBIE U https://myschoo
pa3z0aBiieHHbIE PACTBOPHI l.edu.ru/
Crioco0b! BbIpaXeHHsI KOHIIEHTPAIMK1 pacTBOPOB: https://myschoo

o1 MaccoBasi J0J1s1 paCTBOPEHHOT'O BEIIECTBA, MOJISIpHAst l.edu.ru/
KOHILIEHTpAaIHs

59 BeruncieHns ¢ UCIOJIb30BaHUEM MOHATUS «MACCOBast A0 https://myschoo

l.edu.r
BEIIIECTBA B PACTBOPEN edu.ru/

53 BBIUKCIIEHHS C UCTIONIB30BAHUEM TTOHSTHS «MOJIPHAS https://myschoo
KOHILIEHTpAL1sl pACTBOPEHHOT'O BEILIECTBAY l-edu.ru/
[TpakTuyeckas padota Ne 5 mo Teme "[IpuroroBnenue https://myschoo

54 pacTBOPOB C ONPEAEIEHHON MAacCCOBOU J10IEN l.edu.ru/

paCTBOpéHHOFO BCIICCTBA. HpI/IFOTOBHeHI/IC pacTBOPOB C




ONpeNeIEHHON MOJISIPHOM KOHLIEHTpauMel paCTBOPEHHOTO

BemniecTna'
Posib paCTBOPOB B PUPOE U KU3HU YEIOBEKA. https://myschoo

55 KpyroBopoT BoJibl B Ipupo/e. 3arpsi3HeHUe IPUPOIHBIX l.edu.ru/

BoJI. OXpaHa M 0YHCTKA IPUPOIHBIX BOJ.
https://myschoo

56 O6o01IeHue U cucTeMaTH3aus 3HaHUu| l.edu.ru/

57 Konrponenas padora Ne 3 o Teme "Bomopon. Bona. https://myschoo
PactBopsl. OcHOBaHuA" l.edu.ru/

https://myschoo

58 OKCHIIBL: COCTaB, KIIACCH(HUKAIHS, TPUBHAIbHBIC HA3BAHHS l.edu.ru/

https://myschoo

59 [Tony4yeHne U XUMHUYECKHE CBOMCTBA OKCHJIOB l.edu.ru/

60 [lonsaTHE O TUAPOKCUIAX — OCHOBAHMAX U https://myschoo
KHCIIOPOJICOEPIKAIINX KHCIOTaX l.edu.ru/
dusznueckre U XMMHUECKHE CBOMCTBa KUCIOT. [lonydenue https://myschoo

61 l.edu.ru/
KUCJIOT

https://myschoo

62 Knaccuduxanust ocHoBaHUN l.edu.ru/

https://myschoo

63 [1l€moun, X CBOMCTBA M CITOCOOBI MTOTyYESHHSI l.edu.ru/
HepacTBOpHMBIE OCHOBAHMS, MX CBONWCTBA M CLIOCOOBI https://myschoo

64 l.edu.ru/

MOJTYYEHHUS




[Toustre 06 aM(pOTEPHBIX THAPOKCHUIAX: XUMUICCKHE https://myschoo
65 CBOMCTBa M nostydeHue. [[pumeHenne BakHeHmmx l.edu.ru/

OCHOBAHUI

https://myschoo

66 Comnu: coctas, ki1accu(uKkanus, TpPUBUAIbHbIE Ha3BaHUs l.edu.ru/

dusndecKue u XMMUYECKUe CBoiicTBa coneil. [Tonydenue hitps://myschoo
o7 coJen l.edu.ru/

['eHeTHuecKast CBSA3b MEXKAY KJIACCaMU HEOPraHUYECKHUX https://myschoo
08 COeIMHEHUI l.edu.ru/

[IpakTrueckas padora Ne 6. Pemenue https://myschoo
69 BKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIACChI l.edu.ru/

HEOPraHUYECKUX COCIUHEHUI

Bbr4uciieHns 110 ypaBHEHUSAM XUMUYECKON PEAKLIUU: https://myschoo
70 KOJIMYECTBA BEIIECTBA, 00BEMA, MACCHI 110 U3BECTHOMY l.edu.ru/

KOJIMYECTBY BeIlleCTBa, 00BEMY, Macce peareHTOB WIN

MPOAYKTOB PEAKLINH

BbrancieHns Maccsl IPOYKTa PEAKLIUU 110 U3BECTHOU https://myschoo
71 Macce OJIHOTO M3 UCXOJHBIX BEILLECTB, B3TOTO B BUJIE l.edu.ru/

pacTBOpa, COAEPIKAIIETO ONPEIEIEHHYI0 MACCOBYIO JIOJTIO

pacTBOPEHHOIO BEILIECTBA
25 KouTtpomnshas pa6oTa Ne 4 1o Teme "OCHOBHBIE KJIacChl https://myschoo

HEOPraHUYEeCKUX COCTUHECHUIT" l.edu.ru/

IlepBble MONBITKHA KJIACCHPUKANNH XUMHYECKUX https://myschoo
73 l.edu.ru/

nieMeHTOB. [loHsTHE O Ipynmnax CXOJHbIX 3JIEMCHTOB




D1eMeHTHI, KOTOpBIE 00pa3yroT aM(pOTEepPHbIE OKCUBI U

https://myschoo

74
FHIPOKCHTBI l.edu.ru/
[lepuonnueckuii 3akoH. OTkpbiTHE [lepuoanyeckoro https://myschoo
75 3akoHa. KopoTkonepuoaHas v JyMHHONIEpUOTHAS (POPMBI l.edu.ru/
[Tepuoanyeckoil CUCTEMBI XUMHAYECKUX AieMeHTOB [[. 1.
Menneneena. [leproabl u rpymnmsl
26 OCHOBHBIE CBeJIeHHs 0 CTpoeHnH atoMoB. CocTan https://myschoo
ATOMHBIX SIIEP l.edu.ru/
77 M30TOIMBI KaK pa3HOBUIHOCTH ATOMOB XMMHUYECKOTO https://myschoo
N — l.edu.ru/
https://myschoo
78 DIeKTPOHBL. DIIEKTPOHHAsI OpOUTAIL l.edu.ru/
DHepreTuvecKre YpOBHHU | MOJYPOBHU aToma, s-, pP-, d- https://myschoo
79 opOuTaNH. DJIEKTPOHHBIE KOH(MUTYPAIIUU U AJIEKTPOHHO- l.edu.ru/
rpadudeckre GopmMysbl aTOMOB
CtpoeHue 2IeKTPOHHBIX 0007109eK aTOMOB TIepBhIX 20 https://myschoo
80 XUMHYECKHX d51eMeHTOB Ileproandeckoii cucremsr 1. 1. l.edu.ru/
MenngeneeBa
3aKOHOMEPHOCTH U3MEHEHHUSI pauyca aTOMOB https://myschoo
81 XUMHYECKUX DJIEMEHTOB, METAINIMUYESCKUX 1 l.edu.ru/
HEMETAJUTMYECKUX CBOMCTB T10 TPYMIaM U TIepUoam
82 3meHeHne CBOMCTB COEIMHEHUM XUMHUYECKHUX AJIEMEHTOB https://myschoo
B TIEpUOJIaX U TPyIIax l.edu.ru/
XapakTepuCTUKa XMMUYECKOTO JIEMEHTA IO €ro https://myschoo
83 nostoxxenuto B [lepuonmueckoit cucreme J1.1. l.edu.ru/

MenneneeBa




3nauenue [leproauueckoro 3akona u Ilepunoanueckoit

https://myschoo

84 CUCTEMbI XUMHUUYECKHX AJICMEHTOB JIJIsi PA3BUTHS HAYKH U l.edu.ru/
MPaKTUKH
https://myschoo
85 DIEKTPOOTPULIATEIHLHOCTh XUMHUECKUX 3JIEMEHTOB l.edu.ru/
86 KoBasieHTHas noJsipHast cBsA3b. KoBaneHTHasI HENOJSIpHAsS https://myschoo
— l.edu.ru/
https://myschoo
87 HMouHas cBI3b l.edu.ru/
https://myschoo
88 DNEeKTPOHHBIC U CTPYKTYPHBIE (HOPMYJIbI BEIIECTB l.edu.ru/
https://myschoo
89 Kpucrammuecknue u aMmopQHbIC BEIIeCTBa l.edu.ru/
Tunel KpUCTAINTMYECKUX PEIIETOK U UX XapPAKTEPUCTHKH. https://myschoo
90 [IprYHHBI MHOTOOOPA3Hs BEIIECTB, 3aBUCHMOCTH CBOWCTB l.edu.ru/
BEIIECTB OT COCTaBa U CTPOCHMUSI
https://myschoo
91 CreneHp OKUCICHUSA l.edu.ru/
OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU. https://myschoo
92 XUMHUUYECKHUE DIIEMEHTHI — OKUCIIUTEIN U l.edu.ru/
BOCCTAHOBUTEIN
CocTaBneHue ypaBHEHHUI OKUCIUTEIBHO- https://myschoo
93 BOCCTAHOBUTEIBHBIX PEAKIIMIA, METO/T DJIEKTPOHHOTO l.edu.ru/

OajlaHca




BbI4uciIeHNs 110 YPaBHEHUAM XUMUYECKON PEAKLIUU:

https://myschoo

94 KOJIMYECTBA BELIECTBA, 00bEMA, MacChl 110 U3BECTHOMY 1 l.edu.ru/
KOJIMYECTBY BEIECTBA, 00BEMY, Macce peareHTOB WIN
MPOJIYKTOB pEeaKLUU

95 BorumcnieHns pocTerineil MOJIEKyIApHON GOpMyIIbI 1 https://myschoo
BEILIECTBA 10 U3BECTHBIM MAaCCOBBIM JIOJISIM 3JIEMEHTOB l.edu.ru/

https://myschoo

96 OGo01enne ¥ cucTeMaTu3alys 3HaHUH 1 l.edu.ru/
Kontponbsnas padora Ne 5 o teme "Crpoenue aToma. https://myschoo

97 X " 1 I.edu.ru/

MMHUYECKasi CBSI3b

98 Pe3epBHBIii ypok 1

99 Pe3epBHBII ypok 1

100  PesepBHblit ypok 1

101  PesepBHBIil ypok 1

102  PesepBHbIii ypok 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

KosaunyecTBO 4acoB DJIeKTPOHH
ble
Ne Tema ypoxa Kourpoas  Ilpakrm  ara uugposbie
n/n Bcero HbIE yecKue H3yYCHUA 06pa3OBaTe
padoThI padoThI JIbHBIE
pecypcsbl
1 CtpoeHue aTOMOB 1
[TocnenoBaTesbHOCTh 3alIOJHEHUS IIEKTPOHHBIX OpOUTanen
2 aTOMOB MaJIbIX Mepruo0B. OCOOEHHOCTHU 3alOJHEHUS 1
3JIEKTPOHHBIX OpOUTasIel aTOMOB OOJIBLINX MEPUOIOB
3 CreneHb OKHCIEHUS U BAJIEGHTHOCTh
Buasl XMMUYECKOH CBSI3U
5 OOMEHHBII U TOHOPHO-aKLENTOPHBIM MEXaHU3M 00pa30BaHUS 1
KOBAJIEHTHOH CBSI3U. MEKMOJIEKYIISIPHBIE B3aUMOIEHCTBUS
Tunsl KpucTaUIMYECKUX PEIIETOK, 0OCOOEHHOCTH CTPOEHUS
6 KPUCTAJUTMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB BELIECTBA OT 1
TUIA KPUCTAIIINYECKON PEIIETKU U BUAA XUMHUUECKOHN CBS3H
7 Knaccudukanuss XMMUYECKUX peakLuil 1o pa3inyHbIM 1
NpU3HAKaM
3 DHepreTuka XMMU4ecKkux peakiuii. TemnaoBoil ap ekt 1
XUMHUYECKOM peaKuu
9 3akoH ['ecca u ero cieacTBus 1
Beruncienus o TepMOXUMHUYECKOMY YPAaBHEHUIO PEAKIIMU:
10 TETJI0BOT0 3(h(heKTa XUMUUECKOM peakIuy 1o KOJIMYECTBY 1

BEIIECTBA, Macce WU 00bEMY MPOPEarupoOBaABIIETO HIIN
00pa30BaBIIETOCS BEIIECTBA




[ToHATHE O CKOPOCTU XUMUYECKOW peaKUu. 3aKOH

= NEHUCTBYIOIIMX MacC

12 Oueprus aktupauuu. Ilonsarue o karanuze. @epMEHTHI.
NHTUOUTOPBHL.

13 @DaxTOpBI, BAUAIOLIME Ha CKOPOCTh XUMUYECKON PEAKIINU

14 [Tonstue o xumuueckoM paBHoBecun, npuHiun Jle [larense
@DaxTOpBI, BAUAIOLINE HA COCTOSIHUE XUMUYECKOTO PAaBHOBECHS.

15 IIporuozupoBanue BO3MOXHOCTH IPOTEKaHUS XUMUYECKUX
NpEBpAIICHUN B Pa3IMUHBIX YCIOBUIX

16 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE Peakuy. BaxkHble
OKHCJIUTENN U BOCCTaHOBUTENH. [lepMaHranar kanus
CBoliCTBa NPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB,

17 KHUCIIOT U COJIEH — B CBETE MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUAX

18 [IpakTudeckas pabora Ne 1. Pemenne sxcriepuMeHTaIbHBIX
3a7a4 1o TeMe «OKHUCINUTENbHO-BOCCTAHOBUTENIBHbIE PEAKLIUN»

19 KontponbHas pabora Ne 1 mo Teme «OCHOBHBIE
3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUECKUX PEAKIIAI»

20 PacTBopeHue kak GpU3NKO-XUMUYECKHI Mpoliecc. IIEKTPOTUTHI
1 HEAJIEKTPOJIUTHI

21 Teopust 2nEKTPOIUTUUECKOHN TUCCOLMALINN.

22 HonHoe npousseneHue BoAbl. BonopoaHslil moka3aTelb

23 DIEKTPOIIUTHYECKAS TUCCOIUALINS KUCIOT, OCHOBAaHUM U COJIEH.
Peakunu nonHoro oomena. KauectBeHHble peakiiui Ha HOHbBI

24 CBoJicTBa KUCIIOT, OCHOBAHUM U COJIEN B CBETE MIPEICTABICHUM
00 2JEKTPOTUTHYECKON AUCCOLUAIIH

o5 [IpakTrueckas padota Ne 2. Pernienue skcriepuMeHTaIbHbIX

3aJay 1o TeMe <<3J'IGKTpOJ'II/ITI/I‘-IeCKa$I JUCCOLIHAIIHsI




26

['nnponns conen

27 HonHbIe ypaBHEHUS THAPOIIM3A COJICH

28 [IpakTuueckas paborta Ne 3. Pemenne 3xcriepuMeHTaIbHBIX
3aza4 1o teMe «l ' uaposaus conei»
Beruncienust Macchl POJIyKTa peakliiy 10 U3BECTHON Macce

29 OJITHOT'O U3 UCXOJIHBIX BEIIECTB, B3SITOIO B BUJIE PacTBOPA,
COJEPIKAIIET0 ONPEAEIEHHYI0 KOHIIEHTPALUIO PACTBOPEHHOTO
BELIECTBA

30 KontponbHas padora Ne 2 o Teme "DIeKTpoIuTHIECKAs
nucconyanys. XMuMUYeCKUe peakliuy B pacTBopax”

31 OO01mas xapakTepucTuKa HeMeTa/L10B. O01mas
XapaKTepUCTHUKA T'aJIOT€HOB.

39 XMUMHYECKHE CBOWCTBA raJJOT€HOB. XMMHUYECKHE CBOMCTBA
xJiopa

33 XnopoBogopon. ComnsiHast KHCIO0Ta

34 [Ipaktuueckas padora Ne 4 o Teme "[lonyuenue conssHoH
KHCJIOTBI, U3y4YeHUE €€ CBOUCTB"

35 [TonaTre 0 KUCIOPOACOAEPKAIIUX KUCIOTaX XJIOpa U UX COJISAX.
BaxkHeinmme coeqUHEHUS XJ10pa U UX HAXO0XKAEHUE B MPUPOJIE

36 Beruncienus o ypaBHEHUAM XUMUYECKUX PEAKLUH, €CIU OUH
MX PEareHTOB JaHO B U30bITKE
O0mas xapakrepucTuka 3jieMeHTOB VIA-rpynnel CtpoeHue
M CBOWCTBA IIPOCTOTO BELIECTBA CEPBL. AJIIOTPOIHbBIE

37 mMoaudukanuu cepsl. Haxoxaenue cepbl 1 €€ coeIMHEHHH B
npupojie. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeJIb
COEMHEHUSIMU CEPBI

38 CepoBoiopoJ, cTpoeHHe, GU3NIEeCKue U XUMUYECKHE CBOMCTBA

39 Oxcupsl cepbl. CepHUCTAs KUCIOTA U €€ COITN




Cepnast kuciora u ee coiu. [IpoMblIIIEHHOE [TOJIy4YE€HUE CEPHOU

40
KUCJIOTbI
BrranciieHHst MacChl IPOAYKTA PEAKLMU 110 U3BECTHOM MacCOBOU

41 (06BémHOIT) no7e (%) ero BeIXoJa OT TEOPETUYECKH
BO3MOXKHOTO.
Beruucnenust MmaccoBoii (00bEMHOI) g0u (%) BeIX0aa

42 OPOJYKTa PEAKIIMU 110 U3BECTHOU Macce (00BbEMY) UCXOTHOTO
BEILECTBA U IPOJYKTA PEaKIHH
OO0mas XxapakTepuCTHKA 3J1eMeHTOB VA — rpynnsl. A30T,

43 pacnpocTpaHeHue B IPUPOJE, (PU3NUECKHE U XUMUUECKUE
CBOICTBa

44 AMMHak, ero GpusmuecKkue 1 XMMUIECKHUE CBOHCTBA

45 Conu aMmMOHMS

46 [IpakTudeckas padora Ne 5 mo reme "[lomyuenne ammuaka,
M3y4eHHUE ero CBOMCTB"

47 Oxcunet azota (I, I, II1, IV, V)
A3zotucTtas kuciaoTta. A3oTHas kucnoTa. [IpombliienHoe

48 MOJTy4eHHUE a30THON KUCIOThI. HUTpaThl M HUTPUTHI.
XUMHYeCcKOe 3arpsi3HEHHE OKPYIKaIoIIel Cpeibl COeAMHEHUSMU
a3zoTa

49 docdop, annorponHsie Moaudukanuu gocpopa

50 Oxcunbt pocdopa (111, V) u pocdopHas kucnora

51 [TonsiTHE O MUHEPATBbHBIX YI00peHUsIX. 3arpsi3HeHe
NPUPOAHBIX BOJIOEMOB COETMHEHUSIMHU a30Ta U (pocdopa

52 Yriiepoa, ero aJuIoTPONHbIe MOAU(PHUKALMH M CBOICTBA
Oxcunel yriaepoaa, ux pu3nyeckrue 1 XMuMHUYECKUe CBOICTRA.

53 DOKosiorndyeckre npo0IeMbl, CBI3aHHBIE C OKCHJIOM yTIIepoJa

(V)




[Ipaktuueckue padbotsl Ne 6 o Teme "llomydenue okcuaa

54 .
yraepozaa (IV) u uzydenue ero cBoicTs"

55 YrosibHas KMUCIIOTA U €€ CONH

56 [lepBoHauanbHBIEC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEIMHEHHSIX yIiiepo/ia

57 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX POJIb B OBITY U
MPOMBIIIIEHHOCTH

58 [lonatue o OMOIOTUYECKU BAXKHBIX OPraHMYECKHUX BEIIECTBaX —
KMpax, Oesikax U yriieBoaax

59 KpeMHuii, ero pusnyeckne u XUMUYECKUE CBOWCTBA

60 Oxcup kpemuus (IV), kpeMHUEBas KUCIIOTA, CUITUKATHI

61 bop. bopHas kuciora

62 [IpakTudeckas pabora Ne7. Pemenne sKkCriepuMeHTaIbHbBIX
3a/1a4 1o TeMe «BaxkHenIne HeEMEeTaulbl U KX COSTUHEHUSD)
Beruncienust Macchl (00bEMa; H.Y.) MPOIYKTa pEaKIuu Mo

63 naHHOM Macce (00BEMY) UCXOAHOTO BEIIECTBA, COJIEPKAIIETO
OTpeeIEHHYI0 MacCOBYIO JIOJIO TIpUMeECceit

64 KontponbHas padota Ne 3 mo Teme «BaxkHele HeMeTaIbl U
MX COEAMHEHUS.

OO01asi XapaKkTepuCTHKA XMMHYECKHX )J1€eMEHTOB —
MeTAaJJIOB HA OCHOBaHMU uX moJo:xkeHus B IICXD /..

65 MenpgeneeBa. Meramiel A- u b-rpynmn. Meraumueckas cBA3b U
MeTaJUTHYeCcKas KpUCTaTnYeckas peréTka. 3aBUCUMOCTh
(U3UUeCKUX CBOMCTB METAJUIOB OT CTPOEHUS KPUCTAIIIOB

66 OOmme XMMUYeCKHe CBOWCTBA METAIIIIOB

67 OO111e criocoObl MOTYYEHHUS METAUIOB, MeTayuTyprusi. CrijaBsl

68 DIEKTPOIHN3 PacIsIaBOB U PACTBOPOB COJIEH KaK OJIMH U3

CIIOCOOOB TIOJIYYCHHS METAJIOB




Beruncienus o ypaBHEHUSM 3JI€KTPOJIM3a pPacIulaBOB U

09 pacTBOPOB BEILLECTB

70 [TonaTre 0 KOPPO3UK METAIIIIOB

71 BerurciieHnst coctaBa CMeCei ¢ UCIOJIb30BAHUEM PELLICHUS
CUCTEM ypaBHEHUI

7 PaznuyuHble TUIIBI BBIYMCIIEHUH 10 YPAaBHEHUSAM XUMUUYECKUX
peakuui

73 Metamnbsl A-rpynn. lenoynsie meramisl. HaxoxaeHnue B
npupojie. CBOICTBa LIEIOYHBIX METAIIOB

74 Oxcubl ¥ TUIPOKCUIBI HATPUS U Kaus

75 [lemouHO3eMeNbHBIE METAILITBI

76 Baxxnelilme coeIMHEHMs KaJlbLKs, CBOWCTBA, IPUMEHEHUE
JK&ctrocTb BozibI U ciocoObI e€ ycrpanenus. [IpakTuueckas

77 padota Ne 8 o Teme "XKECTKOCTH BOJIbI 1 METOIBI €€
ycTpaHeHus"

78 ANIOMUHUNA

79 AMdoTepHbIe CBOWCTBA OKCUAA U THAPOKCHIA ATTFOMUHUS

80 OO1as xapakTepucTika MeTaioB b-rpym (mo60uHbIX
HOJTPYIII)

81 IlepBoHavanbpHBIE IPEICTABICHHS O KOMIUIEKCHBIX COETMHEHUAX

82 Menpb u cepedpo. [Ipeacrabnenus 00 aMMHauYHbIX KOMILIEKCaX
cepeOpa u Mmeu

83 Lluak. AM¢oTepHbIe CBOMCTBA OKCHIA U THIPOKCH/IA IIMHKA

84 Keneszo

85 Oxcunsl, Tuapokcu sl U conu xenesa (1) u xenesa (III). Yyryn

" CTaJIb — CIIJIaBBbI XKECJI€3a




86

[IpakTrueckas pabota Ne 9. Perenne sKcriepuMeHTaTbHBIX
3a7a4 1o TeMe «BakHele MeTaibl U UX COSAUHEHUS»

87

88

BbluncneHnus coctaBa CMECE € UCIOJIb30BAHUEM PELIEHUS
CUCTEM ypaBHEHUH

Pa3iuyHble TUIBI BEIYMCIICHUH 110 YPABHEHUSM XUMUYECKUX
peakiuit

89

KonTtposbHas padota Ne 4 o reme «BaskHeHIIIIE METAITBI U UX
COCTMHEHUS

90

91

be3onacHoe HCIO0/Ib30BaHHE BEIECTB U XUMHYECKHX
peakuuii B 0bITy. HOBBIC MaTepuanbl 1 TEXHOJIOTHH.
[TpuHIMIIBI «3€TIEHON XUMUN»

XUMUSA U 300POBLE

92

XUMHYECKOE 3arpsi3HEHNE OKpy:xarouiei cpenpl. [lonsarue o
npenenbHo AonycTumMon koHeHnTpamuu Bemects (I1JIK).
DKOJIOTHUUECKHUE MPOOJIEMBI, CBSI3aHHBIE C COSAMHEHUSIMU
yraepoa, a30Ta, CEPbI, THKEIBIX METAIIIOB. Pob xuMun B
pelIeHNH SKOJOTHYECKUX TPoOiieM

93

Ilepuonuyecknii 3akoH u Ilepuoanyeckasi cucrema
XHMHYECKHUX JIEMEHTOB B CBeTe TCOPHHU CTPOEHHUS aTOMa
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMHUYECKUX DJIEMEHTOB
M UX COCJIMHEHUI B IEPUOAX U IpymmIax

94

95

96

CTtpoeHue BeliecTBa B TBEPIOM, KUIKOM U ra3000pa3HOM
COCTOSTHUH. BUIBI XUMHYECKON CBSI3H

Knaccudukarus XUMHUYECKUX PEaKIIUi IO Pa3IMuHbIM
npusHakam. [Iporuo3upoBanre BO3MOXKHOCTH IPOTEKAHUS
XUMUYECKUX MPEBPALEHNN B PA3JIMYHBIX YCIOBUSIX HA OCHOBE
OPEACTABICHUN XUMUYECKON KUHETUKH U TEPMOJIMHAMUKMU.

XMMHYECKHE pEaKIU B pacTBopax. ['maponus conei




CBolicTBa KUCIIOT, OCHOBAHUM U COJIEN B CBETE IIPEACTABICHUI

97 . 1
00 3JEKTPOJUTUYECKON AUCCOLUALIN

98 OKHUCIUTENFHO-BOCCTAHOBUTENIbHBIC PEAKIIUH. DICKTPOIIHU3. 1

99 [TpakTrueckas padora Ne 10. Permenue skcriepuMeHTaIbHBIX 1 1
3a71a4 110 TeMe «XUMHUYECKUE PEAKIINM»

100 [Ipaktudeckas padora Ne 11. Pemenue skcriepuMeHTaIbHBIX 1 1
3a/1a4 1o TeMe «MeTaibl, HeMETaJJIbl U UX COCTUHEHUS»

101 Peseps 1

102 Peseps 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
bu6anorexka IHOK

TEXHUYECKOE OBECHEYEHUE OBPA3OBATEJIBHOT'O
MPOLIECCA

Hcnoab3yercsi nupoBas XuMudecKas JJadopaTopus
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