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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO oOImIero oOpa3oBaHus (YriTyOnEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMmMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKON
MOMOIIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBbI 10 y4eOHOMY IIPEIMETY.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOyuyeHusi, BOCIUTAHUS M Pa3BUTHUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTebHOE PEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pacopelelieHue MO0  KlaccaM, PEKOMEHAYEMYIO
NOCJIEIOBATEIBHOCTh ~M3YYEHUST XHMHH C YYE€TOM  MEXIPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro IpoLecca, BO3PACTHBIX
ocobeHHOCTe oOyuaromuxcs. B mporpamme 1o XUMHMM — yYUTBIBAOTCS
BO3MOYKHOCTH y4€OHOTO MpeAMETa B peaju3alu TpeOOBaHUW K IUIAHUPYEMbIM
JUYHOCTHBIM, METAlpEeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABATEIBHOW  JIE€SITEIIBHOCTH
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COJEP KaHUSI.

WN3yyeHne XuMUM Ha ypOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIOCOOHOCTEN U
UHTEpECOB OOydarolUXCcs, Ha MPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
oO1miero oOpa3oBaHusI.

3HaHWEe XWMHH CIYXKUT OCHOBOM it (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT GopMHUpyEMbIe XUMHUEHN MPEACTABICHUS O MPEBPAILICHUIX YHEPTUU U
BEUIECTB B MPHUPOJIE, O MyTSAX pEUIeHHS TI00aJbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DJHEPIETUUYECKOM, IPOJOBOJIBCTBEHHOMN
po0eM, MpooJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
(bopMUPOBaHUSA KYJIBTYPBI IMYHOCTH 00YUaIOIIUXCs, MX 0011eH U (PyHKIIMOHAIBHOM
IPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4YaromMxcs, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW JIeATEJIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOHECCHOHATBLHON ACSITEbHOCTH;

3HaKOMUT CO CHeUU(PUKOi HAYYHOTO MBINIICHUS, 3aKJIaIbIBa€T OCHOBBI
MPEICTABICHUIM O €IUHCTBE MPUPOABI U YEIOBEKA, SIBISETCS KIKOYEBBIM HTAlOM B



(bopMUPOBaHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0y4aIOLIUXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B AKOJOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBiieHUS B OOYYEHMHM XUMHH OOECHeYMBalOTCs crelupuKon
CONIep KaHUS TIPEIMEeTa, KOTOPBIM SIBISETCS TEAArOTrMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3Tara Pa3BUTHS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHME OOYYaIOIIMMHUCS CUCTEMbl NIEPBOHAYANIBHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU |
OTJICTTHLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepiKaHUs MPOTPaMMbI IO XUMHH C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yueHuro. Cojep’kaHue CKIAIbIBACTCS U3 CHCTEMbI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peaknun. O0Ge ATH CHUCTEMBI OPTAaHW30BAHBI MO TPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKHUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMSI,

[Tepunoanueckoro 3akoHa JI.M. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

YYEHHSI O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3U;

MIPEICTABICHUHA 00 JIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax;

0 XUMHUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B ocCHOBY TeopeTHuecKMX 3HAHWUU TOJOKEHbI SMIIUPUYECKU TOTyYEHHBIC
dakTtel. TeopeTndyeckre 3HaHUS Pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJTHOTO YPOBHS
K JpyromMy W o0O0eClneurBalOT OOYydYaroIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M OOJACTH MPAKTUYCCKOTO MPUMECHEHUS
M3Y4aeMbIX BEIECTB.

OcBoeHue coaep)KaHWs MPOTPAaMMBl IO  XHUMHH  MPOUCXOJUT  C
WCITOJIb30BAHUEM 3HAHUHN U3 paHee U3yUYCHHBIX YUEOHBIX MPEIMETOB: OKPYKAIOITUI
Mup, 6uosiorusi, pusuka, MaTeMaTuka, reorpadus, TEXHOJOTHsI, HCTOPHSI.

[Iporpamma ocHOBHOTO 001Iero 00pa3oBaHMs MO XWUMHUU (YriIyOJIEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapakTepa
oOpa3zoBaHus, crnenupUKH Y4eOHOrO MpeaMera W O00ECTeUCeHHE YCIENTHOTO
oOydeHHs Ha CIEQYyIOIIeM YypoBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peaau3yeTcsl pa3BHBAIONIas W MPAKTUYECKas HAMPABICHHOCTh OOYYCHHUS XHMHH,
maddepennpanus 00ydeHHs,  BKJIOYaroIlias — NpoQUIbHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJEAYIONee CaMOOMpPEIEICHINE B BHIOOpPE HAMpPaBICHUS
oOyueHusi B IpoUIbHBIX KJaccax.

YrnyOonénHoe wW3ydeHHWE XUMHUU  CIIOCOOCTBYET  peaim3aiuu  3ajaad
npodecCUOHaNbHON OPUEHTALMY U HAMPABJIEHO HA MPEJOCTABICHUE BO3MOKHOCTH



KaXIOMY OOydYaromemycsi HpOSIBUTh CBOM HWHTEIUICKTyaJlbHbIE W TBOPYECKHUE
CHOCOOHOCTH MPU U3YUCHUH YU4EOHOTO MPEeAMETa, HEOOXOIUMBIE IS TPOIOTIKECHHUS
oOpa30oBaHUs U JATBHEHIIICH TPYIOBOH IESITEIILHOCTH.

[Iporpamma 1o xumMuu (yrayOJn€HHBI YpOBEHb) TNIpeIHa3HadYeHa s
WCIIOJIb30BAaHUSI B 00pa30BaTENIbHBIX OPTaHMU3AIUAX, PEATU3YIOUUX MPOTPAMMBbI
mudepennupoBanHoTo (YrimyOn€HHOTO, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHU.

OOpazoBaTenbHble (PYHKIIUM XUMUHU, U3y4aeMON Ha YrJIyOJIGHHOM YpPOBHE,
peanusytorcsa B mpoiiecce GOpMHUPOBAHUS 3HAHUNA OCHOB XMMHUYECKON HAyKU Kak
00J1acTi COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOM NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUIA — BaKHEHIINX
($akToB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH, TOCTYITHBIX 00001IEHU
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAYKH, B MPUOOIMICHHUH K HAyYHBIM
METO/JaM TO3HaHUS TMpPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEaAKIUH,
(OpMHpPOBaHNY U PA3BUTHUHU MTO3HABATENIBHBIX YMEHUI U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHus C BELIeCTBaMH B
ITIOBCEHEBHOM KU3HHU.

[enn u3ydeHus: XUMUU OTPa)KaroT HAPABIEHHOCTh 00YUYEHUSI Ha Pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYPHI.

M3y4yeHnne XMMHUM HAPaBJICHO Ha JTOCTUIKEHUE CIIETYIOIUX LEJIeH:

dbopMHpOBaHWE HHTEIUICKTYaIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

(bopMHpPOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPA, KaK OCHOBBI JUIsl TTOHUMAaHUS XWMHUYECKOW CTOPOHBI
SIBJICHUI OKPY’KAIOIIET0 MUPA, OCBOCHUE S3bIKA HAYKH,

NpUOOIICHUE OO0YydYarouuxcsi K CaMOCTOSITEIbHOM TIO3HABATEIBHOU W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP U OIICHUBATh SIBJICHUS
OKpPYXaIOIlIEr0 MHUpa, MCHOJIb3ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHHUU
XUMUH, IPUMEHATh UX MPHU PELICHUU POoOJIeM B TOBCETHEBHOM KU3HU U TPYI0BOI
NEeATEIbHOCTH;

pa3BuTHE Yy OOy4aroluxcs HHTEpeca K HU3YUYCHHIO XUMUU U cdepam
NESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBALMA K OCO3HAaHHOMY BBIOOpPY
COOTBETCTBYIOILIETO MPOUIIS U HAPABICHHOCTH JaJIbHEHUILIET0 00yUYeHus;



OCO3HaHUE LIEHHOCTU XMMUYECKHX 3HAHUU B KU3HU YEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KYyJNbTYpbl, HENPUATHE ICUCTBUU, NPUHOCALIUX BPEX
OKPYKaIOWIEN CPeJI€ U 3J0POBBIO JIOJIEH;

npuoOpeTeHre 00YyYaIOIMMHUCS OMBbITA CAMOIMO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl Pa3JIMYHBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénnoe n3yuenue yaeOHOTO mpeaMeTa « XuMus» OTBOAUTCS 1o 136
yacoB B 8 u 9 kiaccax (4 Jaca B HeJien0), Bcero 272 daca 3a 1Ba roja 00y4eHusI.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYa/ibHbIe XUMHUYECKHUE TOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B xu3HH yenoBeka. KpaTkue cBenenus 00
VMCTOPUHM BO3HHKHOBEHHSI M Pa3BUTUS XUMUH. XUMHS B CHCTEME HAyK. lena u
BelecTBa. PU3NUECKHE U XUMUUYECKUE CBOMCTBA BEIIECTB. ATperaTHbIE COCTOSIHUS
BelecTB. [IoHATHE O TEOpPETHYECKUX U SMIIMPUYECKUX METOHAX II03HAHUS B
€CTECTBEHHBIX Haykax. [IpencTraBieHuss 0 HAYYHOM IMO3HAHUU HA AMIIMPUYECKOM
ypOBHE: HaOII0JIEHHEe, U3MEPEHHE, IKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBienust 0 HAyYHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3pIk XxuMun. UCTOYHUKN XUMUYECKOU HH(POPMAITUH.

[Tonsitue 0 MeTomax pabOThl C XUMUYECKUMHU BemiecTBamu. OO0opymaoBaHue
IIKOJLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3omacHoro oOpailleHus ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOAHBIN Tra3,
He(Th, TPUPOIHBIC BOJIBI, TOPHBIC TOPOIbI M MUHEPAIIHI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIeCTB.

BemectBa m XumMuUUYecKkne peakuur. ATOMBI M MOJICKYJbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. IIpocThie M CIIOKHBIE BEHIECTBA.
Merauibl 1 HeMeTaiuibl. BelecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas popmyra. BareHTHOCTh aTOMOB XUMHUECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OnpeneneHrue BaJE€HTHOCTH SJEMEHTOB IO
dbopmynam OMHAPHBIX COETUHEHUN U COCTaBIeHUE (POPMYJT OMHAPHBIX COEAMHEHUI
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHasg macca. MaccoBas 01 XMMUYECKOTO 3JIEMEHTA B COCIMHEHHUM.
Haxoxnenue npocreiimieit opMyIibl BEIIeCTBa M0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMOCBsI3b KOJIMYECTBA,
Macchbl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COe€AMHEHUN. MoJiisipHas Macca cMecH BeuecTB. MomnbHas HoJis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKus U €€ MPU3HAKH.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHb u gesrensbHocth M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PeaKUnid (COEAUHEHUS, Pa3I0KEHNUs,
3aMmereHusi, 0OMeHa). PacueTsl mo XuMU4YeCKUM ypaBHCHUSIM.



OKCIEpUMEHTAIbHOE M3Y4Y€HUE BEIIECTB U SIBIICHUH. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JjabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pyaOBaHUEM. V3ydenne u onmrcanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHue BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJIGHCAIlusl BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECUCTBUAE COJbI WM MeJa C COJSHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenue u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKHUX PpEeaKIui
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (11) mpu HarpeBanuu, B3auMOI€UCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpomartorpadus), TPOBEIACHHE OYUCTKA IMOBapeHHON conu. HaOmonenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIMINX 3aKOH COXPAHECHUSI MACCHI.

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspablii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA 10
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocToe BemecTBO. HaxoxkaeHue kuciopona B
npupoze, puzndeckue U XUMUYECKHE CBOMCTBA (PEaKIMi TOPEHUS U OKHUCIICHHUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
Cnioco0sbI ToTy4eHus KUCIopoaa B 1abopaTopuu U MpoMbIIeHHOCTH. [ToHsaTHE 0
katanuzartope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpOIHAS
MoauduKamus Kuciopoaa. O30HOBBIH CIIOH, €ro 3HAYCHHUE JTSI FKUBBIX OPTaHU3MOB.
Paspyuienue 030HOBOTO C10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi 1 METaHA B
KauyecTBEe TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoxn —snemeHT u npoctoe BeuecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue U XUMUYECKIE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moyueHus. [lonstue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILIMBA.

Bona. ®usnueckue coucTBa BoAbl. Bojma kak pactBoputesnb. PacTBopsl.
HacpilieHHbIE M HEHACBIIIEHHBIE PACcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTophl, BIUSAIONIFE HA PACTBOPUMOCTH TBEPABIX MU Ta3000pa3HBIX BEIECTB.
Crioco0bl BhIpaXKeHHSI KOHIIGHTPAIIMU PACTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpanus. Poib pacTBOpOB B MpUPOAE U B JKHU3HU



YEJIOBEKA.

Xumuyeckue cBoiictBa Bonbl. [lonsitue 00 ocHoBaHusx. Ilonsitue 006
UHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arpsi3HEHUE MIPUPOJHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HecosieoOpasyromue. MexayHapoaHas HOMEHKIATypa OKCHIOB. TpHBHAIBHBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHCTBUE C BOJION, C KUCIOTAMH U OCHOBAaHUSIMU, C IPYTUMU OKCUJIAMU).
[Tomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KHUCJIOPOJACOJICPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapoiHass HOMEHKJIAaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE M XUMHYECKHE CBOMCTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekerosa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Krnaccudpukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHUsA. MexIyHapoIHasi HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHuM. Illenoun, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojyueHusi. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJydyeHUs. AM(OTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa cojiel. TpuBnanbHble Ha3BaHUA coler. PU3NYECKUE U XapAKTEPHBIC
XMMHUYECKUE CBOMCTBA HA MPUMEPE cpeaHux cotier. [lomyuenue conen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPENIEIICHUE COAEPKaHUS KUCIOPOAa B BO3AYXE;

MoJIyuyeHue, CoOOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KHUCIOPO/Ia;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAICHUSI TOPEHHUS;

O3HaKOMJIEHUE ¢ 00pa3aMyu OKCUIOB U OMMCAHUE UX CBOWCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHUE W M3yUYEHHE CBOMCTB BOJOPOJA
(ropenue);

B3aMMOJICHCTBHE BoZoposia ¢ okcuaom meau (11);

UCCJICIOBAHNE OCOOEHHOCTEH  PACTBOPEHHS BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;



IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

[IPUTOTOBJICHUE PACTBOPOB C OMPEIACICHHON MOJIAPHOW KOHUEHTpAIUEH
PacTBOPEHHOTO BEIIECTBA;

B3aMMOJICUCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIbLIUEM);

ONPENIECIICHNE PACTBOPOB KUCJIOT U IIEJIOYEN C IOMOIIBI NHINKATOPOB;

UCCIIEIOBaHNE 00pa3ll0B HEOPTAHNYECKUX BEUIECTB PA3INYHBIX KJIACCOB;

u3ydyeHue B3aumozeicTBusa okcuaa menu (I1) ¢ pactBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJJIAMH, PEAKIIUN HEUTpaIU3aluu;

IIOJIy4YCHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJIEUCTBUE TMIPOKCUIA LIMHKA C pACTBOPAMU KUCIIOT U ILEJI0YEH;

pelIeHUEe OKCIIEPUMEHTANBHBIX 3371a4 1o TeMme «OCHOBHBIE KJAacChl
HEOPTraHUYECKUX COCAUHEHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. 1. MenaesieeBa

Crpoenrie aToMOB. XUMHUUYECKast CBsI3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynnax (ceMemcTBax) CXOJIHBIX AJIEMEHTOB: HIEJOYHBIX M HIEIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJHbIX) raszax. OJIEMEHTBI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[Tepuoanuecknii 3akoH. OTkpbiTHE [leproanyeckoro 3akoHa. [lepuoanueckas
cucremMa xumuueckux siemeHToB [[. M. MenneneeBa. Koporkonepuonnas u
JUIMHHONIepuoaHast (opmbl Tabmuubl «llepuonnueckas cuctemMa XUMHYECKHX
anemenToB /. 1. MenneneeBay. Ileproasl u rpynisl (A- u b-rpymisr).

Crpoenne aromoB. CoctaB aTOMHBIX sjaep. M3ortombsl. PagnoakTUBHOCTS.
DONeKTpOHBI. DIJIEKTPOHHAs OpOUTANb. DHEPreTUYeCKHe YPOBHH M TOJYPOBHH
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. DPU3NYECKHM CMBICT TOPSAJIKOBOIO HOMEpA,
HOMEpA MeproJia U rpymibl 3eMeHTa. CTpOeHHUE ANEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudeckux 3eMeHToB [lepuoanueckoii cuctemsel 1. . Menneneena:
pacnpeneseHue 3JEKTPOHOB IO HSHEPreTUYECKHMM YpPOBHSM, IOAYPOBHSIM U
opoutansam. Guznueckuit cMmpica [lepuoandeckoro 3akoHa.

3aKOHOMEpPHOCTM M3MEHEHUSl pajJnyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUYECKHUX 3JIEMEHTOB B MEPUOJAX U
rpynmnax. XapakTepUCTHUKAa XUMUYECKOIO »3JEMEHTa II0 €ro MOJOXKEHHIO B
ITepuoanueckoiut cucreme 1. 1. Menneneena.



3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CHCTEMbI XUMUYECKHUX
DJIEMEHTOB Ul pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — ydeHbld U
rpakIaHUH.

DIJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JJIEMEHTOB. XHUMHUYECKasi CBS3b.
Buibl XuMu4yeckoi CBsI3U: KOBAJIGHTHAS MOJISIpHAs CBSI3b, KOBAJICHTHAS! HETOJISIpHAs
CBsI3b, MOHHAS CBSI3b. MeEXaHW3MBbI 00pa30BaHUSI KOBAJCHTHOW M WOHHOW CBS3H.
DNEKTPOHHBIC U CTPYKTYPHBIC POPMYIIBI BellecTB. KaTHOHBI 1 aHUOHBI.

Kpucrammueckue u amop¢HsbIe BemecTBa. TUITbI KPUCTATNIMYECKUX PEIIETOK:
MOHHAs1, aTOMHAsl, MOJICKYJISIPHASI U UX XaPAKTEPUCTUKH.

Crenenb okucieHus. Onpesenenne cTerneHel OKUCICHU aTOMOB B OMHAPHBIX
coeuHeHusaX.  OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipoueccsl
OKHUCJIEHUsI U BoccTaHOBieHHs. Oxkuciutenu U BoccTaHoBUTeNH. CocTaBieHue
YPaBHEHUI NPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI M paCCTAHOBKA
B HUX KOA((UIIUEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

DKCIEPUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METAJJIIOB U HEMETAJJIOB;

MOJICTUPOBAaHUE CTPOCHUS MOJIEKYJl TMPU TOMOIIUA PHUCYHKOB, MOJEIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

MPOBEJCHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHCHUS ).

MexnpeaMeTHbIe CBSA3H

Peanuzanus MeXNpeIMETHBIX CBSI3€d IMPU M3YYEHHMH XMMHHM B & Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHATUI, IPUHSTHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO011Me ecTeCTBEHHO-HAYYHbIE OHTHS: ABJIEHHUE (MPOLECC), HAYYHBIN (DaKT,
TUI0TE3a, TEOpHs, 3aKOH, aHaju3, CUHTE3, Kilaccuukaiusi, NEepUOJAUYHOCTD,
HaOJIOICHNE, DKCTIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJICTT.

®usnka: SBICHUS TNPUPONBI, (UBUYECKUE SBJICHUS, BEIICCTBO, TEJIO,
dbu3nyeckre BEJIWYUHBI, CIWHUIIBI H3MEpeHus, O00BEM, Macca, arperaTHbIe
COCTOSIHUE BEUIECTBA, ATOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, MOJIEKYJIa, CTPOCHUE
ra3oB, >KMJAKOCTEH M TBEPJIbIX (KPUCTAUIMYECKUX) TEJ, DJCKTPUUECCKUU 3apsil,
KOJIMYECTBO TETIOTHI.

buonorus: 6uocdepa, porocuHTes, Mporecchl 0OMEHa BEIIECTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTIOPO/IbI, MTOJIE3HbIE
HCKOIAaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHochepa, IPOU3BOICTBO, XUMUIECKHAE TEXHOJIOTHH, ChIPhE,
KOHCTPYKIIMOHHBIE MaTEPUAIBI.

9 KIIACC



BemecTBo M XUMHUYeCKas peaKus

[ToBTOpeHHne W yriyOneHue 3HAHUN OCHOBHBIX pPa3leloB Kypca & Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMUYECKHUX 3JIEMEHTOB, UX KOJIMUECTBEHHBIE
U KAuyeCTBEHHBIC XapaKTEPUCTUKU (paguyc, 3JIEKTPOOTPULIATEIBHOCTb, DHEPIHs
noHuzauuun). [locnenoBaTenbHOCTh 3aNOJHEHUS JIEKTPOHHBIX OpOUTAIe aTOMOB
MaJibIX MepuosoB. OCOOCHHOCTH 3aMOJHEHUSI SJIEKTPOHHBIX OpOUTajIel aTOMOB
Ooospiux nepuosoB. Ilepuonnueckas cUCTEMa XUMUYECKUX JJIEMEHTOB B CBETE
MpEACTAaBICHU O CcTpoeHMH aroma. CTEneHb OKUCIECHHUS W BaJEHTHOCTD.
[IpencraBiieHre 0 MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCTD, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOSHHUSI aToMa.

Crpoenue BemecTBa. BemiecTBa B TBEpPJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUU. BHIbI XMMHYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HEmoJsipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MeEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3H.

MexxMoneKysipHble B3auMOJEHCTBUS (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PEIIETOK — aTOMHAs, HOHHAs, METaJUTM4ecKas,
MOJIEKYJIIpHAsE — 1 OCOOEHHOCTH UX CTPOCHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE  3aKOHOMEPHOCTHM  MPOTEKAHUS  XUMHUYECKHX  PEAKIUU.
Knaccudukanus XUMUYECKUX pPEaKIUi MO pa3IMyHbIM IMpU3HAKaM (MO YUCITy U
COCTaBy Yy4YacCTBYIOIIMX B PEaKIMUU BEIIECTB, MO TeIoBoMy 3ddexTy, To
U3MEHEHHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, TIO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolnX BEIIECTB).

DJIEMEHTBl XUMHUYECKON TEPMOJNHAMUKH. DHEPTETUKA XUMUYECKUX PEAKIIUM.
TenmoBoit >PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEpPMOXUMHUYECKUE ypaBHEHMS. 3akoH ['ecca u ero cieacTBus. Beruucienus mno
TEPMOXHUMUYECKAM YPABHECHUSIM.

[ToHsiTHE O CKOPOCTM XUMHUYECKON pEAKIMU. 3aKOH JECHCTBYIOLIUX MaccC.
@DaKTOphI, BIUAIOIIAE HA CKOPOCTh XMMHUYECKON PEaKIMU. JHEPrusi aKTUBAIWU.
[Tonsitue o katanuze. epmentsl. THruOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [Torstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus CcMemeHUs
XMMHUYECKOTO paBHOBeCHUsl. DaKTOPBI, BIUAIOIIUE HA COCTOSSHUE XUMHUYECKOTO
paBHOBecusa. [IporHo3upoBaHHe  BO3MOMXHOCTM  IPOTEKAHUS  XUMHUYECKHUX
MIPEBPAIICHUA B PA3IMYHBIX YCIOBUSX HA OCHOBE MPEICTABICHUN 00 M3yYCHHBIX
AIEMEHTAX XUMUYECKOW KNUHETUKHU U TEPMOJIMHAMHUKH.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE peaKuuu. OkucauTensHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU



OKHCJICHUSI. BaXKHbIE OKHCIUTENM ¥ BOCCTAaHOBUTENHW. l[lepmaHraHat kauus
(xapakTtepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCMOIb30BAaHUEM METO/Ia SJIEKTPOHHOIO OajaHca.

DNEKTpOoNIUTUYECKasT Auccolranus. XHUMHUYECKHE PEeaKIMu B PacTBOpax.
Teopus 3JIeKTPOAUTHYECKOM Arccolnanuu. PacTBopenne kak pU3nKo-xuMudecKui
npouecc. IloHsTne o ruAparax W KPUCTALIOTHIpATax. OJIEKTPOIHUTHI U
HEANEKTPOIuThL. KaTuoHbI, aHWOHBL. MeXaHW3M JUCCOIMAIMHM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUTHL. CTerneHb
JUCCOIMAIIMM, KOHCTaHTa jJucconuanuu. MoHHOE TNpOM3BENEHHE  BOJIBI.
Bonopoausiii mokazarens. WHIUKATOpPBI. DIEKTPOJIUTUYECKAS JTUCCOIMAITUS
KHCJIOT, OCHOBAHMI M COJICH.

Peakuun noHHoro oOMeHa. Y cloBus MPOTEKAHUS peaKuid HOHHOTO OOMeHa.
MouekynsipHbie, TOJTHBIE U COKpaIllEHHbIE HOHHBIE ypaBHEHUs peakiuii. CBOCTBa
KHUCIIOT, OCHOBaHHW W COJIEHl B CBETE MPEJCTaBICHUN 00 3IEKTPOIUTUUECKON
nucconyanii. KauecTBeHHbIC peaKIiy Ha HOHBI.

I'mapomms coneii. MoHHbIE ypaBHEHUS THAPOIM3a COJEH. XapaKTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCHEepUMEHTAIbHOE W3YYCHHE BEIIECTB M SIBICHHUM: O3HAKOMJICHHE C
MOJENISAMHA KPUCTALTUYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB U
HEeMeTaJuIoB (rpaduTa 1 aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHS);

HCCJICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKOM PEeaKIuu OT BO3ICUCTBUS
pa3nuYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLTUE 00PATUMOCTh XUMUUYECKHUX PEaKIIUM;

WCCJIEIOBAHUE DJIEKTPONPOBOJAHOCTH PACTBOPOB, TMpollecca JAUCCOIMAIINH
KHCJIOT, IIIEJI0YEH U COJICH;

MIPOBEICHUE OTBITOB, WIIIOCTPUPYIOMINUX TPU3HAKA TPOTEKAHWS PEaKIIHMA
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICICHHE Ta3a, 00pa30BaHHE BOJIbI);

MpUMEHEHUE UHANKATOPOB (JITaKMyca, METUIIOpaHka U (deHondTarenna) ais
OTpeIeSICHUs XapaKTepa Cpelibl B paCTBOpax KUCIIOT, OCHOBAHUM U COJIEH;

MPOBEICHUE  ONBITOB, WUTIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH (TOPCHHE, PEAKIINK PA3IIOKCHHS, COSTUHEHUS );

pacro3HaBaHWE HEOPTaHWYECKUX BEIMIECTB C IIOMOIIBI0 Ka4eCTBEHHBIX
pEaKUHil HA UOHBIL;

pelIeHNuEe OAKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaM: «OKHCIHUTEIbHO-
BOCCTAHOBUTENbHbIE peakiuuy, «l'maponus coneiy, «DIeKTponuTHuecKas
JIACCOLIUALTUSY.

HemeTtanibl 1 ux coeiuHEeHUs

OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, TMPOCTHIX BEHIECTB, ayoTponus. OKUCIUTENBHO-



BOCCTAHOBUTEJbHbBIE CBOWCTBA HeMeTaUIOB. CpaBHUTENbHAs XapaKTEPUCTHKA
COEIMHEHUI HEMETAJIJIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HA MpUMeEpe XJIopa (B3auMOIeHCTBUE
C MeTaJUlaMd, HEMETaJUlaMH, BOJAOHW, Iuesodyamu). Xiopooaopod. ConsiHas
KUCJIOTa, XMMHYECKUE CBOMCTBA, MOJyYECHUE, NMpUMEHEHUE. [lelicTBhe XJyopa u
XJIOPOBOAOPOA Ha OPTAHU3M YeJoBeKa. BaxkHelne XJIOpUIbl U UX HAXOKICHUE B
npupoze. [IoHaTHE 0 KUCTOPOACOAEPKAMNX KUCIOTAX XJIOPA U UX COJIAX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucienus. CTpoeHrne U pU3nYecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIIHbIE MOJU(DHUKALMK KHUCIOPOJAa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJICHCTBHME C HEMETAJJIaMH, METaJJIJaMH, KOHIICHTPUPOBAHHBIMU
a30THOM M cepHOM kuciotamu). CepoBoAOpOJ, CTpoeHue, (U3HUECKUe WU
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJbHBIE CBOMCTBA). OKCHBI
Cepbl KAaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHHUCTas KHCIIOTa U €€ COJIU.
CepHas kucnoTa, pu3nueckue 1 XUMUYECKUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJ1acca KUCJOT U cneruduyeckue). Comu CepHON KUCIOTh. XUMHUECKUE PEAKITUH,
JeKalge B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a MOMY4YeHHMsS] CEpHOM KHCIIOTHI.
[IpencraBieHus 0 XUMUYECKOM MPOU3BOJICTBE U CBSI3aHHBIX C HUM IPOQecCcusx.
[IpumeHeHue cepHOl KUCIIOTHI U cynb(aToB. KauecTBeHHbIE peakIMu Ha CYIb(pUT-
, Cynbpua- u cynbdaT-aHuOHBI. HaxoxaeHue cepbl U €€ COeUHEHUN B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPelbl COSAMHEHUSIMU CepPhI (KUCIOTHBIC
JOKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOObI €ro Mpe10TBPAILECHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHue B Mpupoje, Ppu3mdeckne U XUMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOJOPOAOM, KHcIopoaoM). KpyroBopoT a3ora B
npupoge. AMMHAK, €ro (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJJHOTO PACTBOpPA), IPUMEHEHHE U MOJyYEHUE B JIa0OpaTOpUn
U TMPOMBINUICHHOCTH. MOH aMMOHUSA, JTOHOPHO-aKIENTOPHBIA MEXaHU3M €ro
oOpazoBanus. Comu amMMoOHHS, UX (GU3HYECKHE W XUMHUYECKHE CBOMCTBA
(pa3noxkeHre W B3aUMOJCHCTBUE CO IIeno4YaMH), npuMmeHeHue. KadecTBeHHas
peakiusa Ha noHbl ammoHus. Okcuasl azota (I, 11, 1, 1V, V). Azotucras kucmnora.
A3OTHas KHUCIIOTa, €€ MoTy4eHue, (PU3nYecKrue U XMMIUYEeCKUe CBOMCTBA (001I1e Kak
MIPEACTaBUTENS Kjlacca KHUCIOT U crenuduyueckue), MpUMEHEHHe. XUMHYECKUE
peaKkiuu, JexXaliue B OCHOBE MOJYYEHUSI a30THOW KUCIOTHI B TPOMBIIIJIEHHOCTH.
Hutpatel u Hutputhl. KauecTBEHHbIE pEaKIMU HAa HUTPAT- U HUTPUT-AaHUOHHBI.
XUMHUECKOE 3arpsa3HEHUE OKPYKAIOIIEH Cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE



TIOK]TH, 3arpsiI3HEHNE BO3yXa, IOYBBI U BOJOEMOB).

docdop, amnorponubie Mmogudukauu Gocdopa (6enbiii 1 kpacHbIi Gocdop),
busznyecKre 1 XUMHUYECKHE CBOWCTBA (B3aMMO/ICHCTBHIE C METAJIIAMH, KUCIIOPOAOM,
rajioreHamMy, KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM Kucimotamu). OKCHUIbI
docdhopa (I, V), dochopnas kuciora, ¢hundeckrue M XHMHUYECKHE CBOMCTBA,
noyueHue. KadectBernHas peakumst Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorernax ¢ocdopa (I, V).

[ToHsiTHE O MUHEPAIBHBIX YI00peHUsIX. A30THBIE, (hochOopHBIE, KOMIUIEKCHbBIE
ynoopeHusi. XMMHUYECKOe 3arpsi3HEHUE OKpYKarollel cpejibl COeTMHEHUIMH a30Ta
u docdopa.

Oo6mas xapakrtepuctuka 3neMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTePHbIE CTENICHN OKUCIICHHUSI.

VYrnepoa, amnorponssle Mogudukanuu (rpadur, anmas, QysuiepeH, rpades,
HAHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3auMoIeHiCTBHE C METa/llaMi, HEMETaJlIaM{, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoil kuciotamu). [lonstue 06 ancopOunu. KpyroBopot yriiepoaa B mpuUpoJeE.
Oxcuppl yriaepojaa, ux GU3NYECKUe U XMMUYECKUE CBOMCTBA, ACHCTBUE HA KUBbBIC
OpraHU3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYECKHEe MpobiieMbl atMochepsl,
cBsi3aHHBIE ¢ okcuaoM yriepona (1V). YronbHas kucioTa u ee conu, ux Gu3ndeckue
U XHMHYECKHE CBOKMCTBA, TIONydeHWEe W  mNpuMeHeHune. KapOoHartsl,
rUIpoKapOOHaTel, WX cBoWcTBAa. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepojaa: yriieBOoAOpOasl (METaH, 3TaH, THIJICH, alleTHIICH), 3TAHOJI, TJIUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKH YTIAEBOAOPOIOB (Yroib, IPUPOIHBINA
ra3, He)Th), MPOAYKTHI MX MEPEPaOOTKH, UX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTe 0 OMOTOTUYECKUA BaXKHBIX OPTraHUYECKUX BEIIECTBaX — JKHUpax, OeyKax,
yriaeBojgaXx — W WX POJM B JKWU3HM 4YelIOBeKa. EJAWMHCTBO OpraHWYECKUX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusmyeckue M XHUMHUYECKHME CBOWCTBA (B3aMMOJIECHUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJIOreHaMu), MOJyYeHue U MpPUMEHEHUE.
Ponw kpemuus B npupoje u texuuke. Oxkcna kpemuus (1V), kpemHueBast Kuciora,
CHJTMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, ITOTYICHUE U IPUMEHEHHUE B OBITY
U TPOMBIIIEHHOCTH. BaxkHeilre cTpouTeabHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 06e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Bop. OcobGennoctu ctpoenus aroma. OOIIMe MpeIcTaBIeHHs 0 PU3NIECKUX U
XUMHUYECKUX cBoicTBax. bopHas kucnoTa.



OKCHEepUMEHTAIBHOE U3yUYEHNE BEILIECTB U SBJICHMII:

O3HAKOMJICHHUE C 00pa3IiaMu MPUPOTHBIX XJIOPHIOB (TATIOTCHHUIOB);

IPOBEJCHUE OMBITOB, OTPAXKAIOUINX (U3MUECKUEe U XHMHUYECKHE CBOMCTBA
raJIOTEHOB U UX COEAUHEHUN;

W3YUYEHHE CBOMCTB COISTHOM KHUCIIOTHI;

IIPOBEICHHE KAaYE€CTBEHHBIX PEAKIUU Ha XJIOPUA-, OPOMHUI- U UOAUA-HOHBI U
HaOJI0/ICHUE IPU3HAKOB UX MPOTEKAHMS;

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOJIHBIX COSTUHEHUN;

HaOMofieHWe  mpolecca  OOyriauMBaHMA — caxapa  MOJA  JIEUCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI;

IIPOBEICHNE KaYECTBEHHBIX PEAKIUI Ha CYIb(UI-, CYTbPUT- U CYyIb(PaT-UOHBI
U HaOJIOZICHUE TPU3HAKOB UX MIPOTEKAHUS;

O3HaKOMJIEHWE C (U3NYECKUMHU CBOMCTBaMHM a3oTa, (ochopa u uX
COEJIMHEHUM, 00pa3liaMu a30THBIX U POCPOPHBIX yAOOpEHHI;

MOJIy4eHHe, COOMpaHue, paclo3HaBaHUE W HM3YYEHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

IIPOBE/ICHHE KAYECTBEHHBIX PEaKLUWil HA MOH aMMOHUsS, HUTPUT-, HUTPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3y4YE€HUE B3aUMOJICVCTBUS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoCHOPHON KUCITOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
¢dynnepeHa, ¢ IpoOLECCOM aJcOpOLMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPONCTBOM IPOTHUBOra3a;

NOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IpOBEJCHNE KAueCTBEHHBIX peakUuMid Ha KapOOHAT- M CHJIMKAT-UOHBI H
U3Y4YEHHUE NPU3HAKOB UX IPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MIPEBPAILIEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHME € oO0pa3laMyd MPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKUHUEN CUITUKATHON ITPOMBIIIIEHHOCTH;

pEelIeHNE 3KCIEPUMEHTANIBHBIX 3a/a4 110 TeMe «Ba)kHelme HeMeTalbl 1 UX
COEIMHEHHUSD.

MeTtasnibl 1 MX COeUHEHUS

O61ue cBoiicTBa MeTaiioB. OO01Iast XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METAJVIOB HA OCHOBAaHUU UX IOJ0KeHUA B [lepuonnueckoi cucteMe XMMHUYECKUX
anemenTtoB J[. M. MenaeneeBa u crpoeHust atomoB. Meramisl A- u b-rpymnm.
CtpoeHue NpOoCThIX BEUIECTB — METAILUIOB. MeTalmmnyeckas CBsi3b U METAJUIMYECKast
KpUCTaJUIMYecKas perieTka (MpUMUTHUBHAS KyOndeckas, 00bEMHO-IIEHTPUPOBAHHAS



KyOuueckas, IrPaHELICHTPUPOBAHHAA KyOudeckas, reKCaroHaJjJbHast
MJIOTHOYIIAKOBaHHAs ). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB METAJLUIOB OT CTPOCHUS
KPUCTAIJIOB.  DIIEKTPOXUMHUYECKUI psAa  HampsokeHud  meTtamwioB.  OOmiue
XUMHUYEeCKue CcBoiicTBa MeTaiioB. OOmuMe crnocoObl MOJY4YeHHUS METAIUIOB,
METaJuTyprus. DIEKTPOJIU3 PaCIlJIaBOB U PaCTBOPOB COJIEH KaK OJMH M3 CIIOCOOOB
MoTy4YeHUst MeTaJIoB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIlIUThI
ux OoT Kopposuu. CriaBbl (CTajb, YyryH, AOPAIIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIILIICHHOCTH.

Memannvt A-2pynn

[Ilenounble MeTamibl: nonoxkeHne B [leproanueckoil cucTeMe XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusnyecKue U XMMUYECKUE CBOMCTBA (HAa MpUMEpEe HATPUS U Kajaus), MOJydeHHE.
Oxkcuapl ¥ TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAIJIOB U UX
coeMHEeHU. brosornueckas pojab HaTpUs U KaJusl.

[[lenoyno3emenbpHble METAUIbI MarHMii M KalblMA: IIOJIOXKECHHE B
[Tepuoanueckoii cucteMe xuMu4eckux 3eMmeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
KaJblUsl. BaxkHeillre coeIMHEeHNs Kaablus U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, IpUMEHEHHE. JKeCTKOCTh BOJIBI M CIIOCOOBI e¢ ycTpaHeHus. Kpyropopor
KaJIbIUSI B IPUPOJIE.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOxAeHHE B mpupone. Pusnyueckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €ro CIUIaBOB.

Memannwvt b-2pynn

OOmast xapakTepucTHKa MeTauioB b-rpynm (IOOOYHBIX MOATrpYyMM):
nojnoxxennue B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB. SIBJIEHUE «IIpOBaay AJIEKTPOHA HA
puMepe CTPOSHUsI aTOMOB XpoMa, MeJIH, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-a1eMEeHTOB, CTCNEHH OKHCICHHS aTOMOB B COCIMHEHHUSAX. 3aBHCHMOCTb
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUAOB METAJUIOB OT 3HAYECHUS
CTEMEHU OKUCIICHHS DJIEMEHTa B COCIUHEHHH (Ha MPUMEPE COCIUHEHUN XpOoMa).
[TepBOoHauUanbHbBIE TPECTABICHHS O KOMIUIEKCHBIX COEAMHEHUSX.

Menp u cepebpo: CTpo€HHE aTOMOB, CTENEHU OkKucieHus. OOIue KpaTKue
NPEACTaBICHUsT O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJAEICTBHE C KUCIOTAMH-OKUCIUTENSIMU), 00 UX OKCHAAX, THAPOKCUAAX U
colisix, ux mpumeHeHuu. [IpeacTaBiaeHus 00 aMMHUAYHBIX KOMIUIEKCAx cepedpa u
meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENEeHb OKUCIEHUS. XapaKTepUCTHUKA (PU3NUECKUX U



XUMUYECKHUX CBOMCTB, MPUMEHEHHUE, aM(POTEPHBIE CBOMCTBA OKCUA M TUAPOKCHIA.
KadecTBeHHbIE peaKIlMy HAa KaTUOHBI IIMHKA.

Kenezo: cTpoeHHe aTtoma, CTENEHH OKHCIIeHHA. HaxoxlneHue B mpupoje.
Pu3nuecKue U XUMUYECKHE CBOMCTBA JKeJie3a, IpUMEHEHUe. buonornyeckas poib
xene3a. Okcuapl, ruapokeuabl U comu xeneza (1) u xenesa (ll), ux cocras,
CBOMCTBa U nostyyeHue. KauecTBeHHbIE peakluy Ha KaTUOHBI JKelie3a (2+) u jkenesa
(3+). Uyryn um cranb — cmiaBbel >kene3a. [Ipom3BojicTBO yyryHa W cTaju.
DKoJloruyeckue mpoodIeMbl, CBI3aHHBIE C METAIUTYPTHYECKUMHU MPOU3BOJICTBAMHU.

DKCIEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHUM:

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

MOJEIUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3YUYEHHE B3aUMOJICHCTBUS METAIIJIOB C BOJIO, C paCTBOPaMU COJIEH U KUCIIOT,
MCCJIEIOBAHKE TPOIIECCOB AJIEKTPOJM3a pacTBopoB xyopuaa meau (I1) u noauna
KaJIsl, KOPPO3UHU METAJIOB,;

M3y4yeHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KaJIbI[Us W HATPUS C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1V) u kucinoramu;

U3y4YeHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJIBIIUS, )KECTKON BOBL;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKele3a, UX XUMHUUYECKHUX
CBOICTB;

M3y4YeHHUE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKI[MN Ha MOHBI (MarHusl,
KaJIbLIMs, aJTIOMUHMS, [IMHKA, JKene3a (2+) u xkenesa (3+), meau (2-+);

HaOJIIOZICHUE U OMHMCAaHUE OKpAIIMBaHUS IJIAMEHU MOHAMHU HATpHUs, Kajaus U
KaJIbIIUS;

uccienoBanue aMm(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMHHUS, THAPOKCHUAA
xpoMma (I11) u rugpokcuaa HuHKa;

pelIeHre SKCIEPUMEHTANbHBIX 33j/1ad 1o Teme «BaxkHelue mMeTamibl U ux
COCTMHEHUSD.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa 1 Marepuanbsl B MOBCEIHEBHOW XHU3HU 4YeEJIOBEKa. BaxkHeuiue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMob30BaHUE
BCIIIECTB M XMMHUYECKHX peaknuii B ObITy. llepBas momomp mpu XUMHYECKHUX
0KOTrax M OTPABJICHUSIX.

Hogble maTepuanbl ¥ TEXHOMOTUU. [IpUHIIUIIBI «3€JIEHON XUMUN.

OCHOBBI DJKOJIOTHYECKOM TPAMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAUYECHUE
W3Y9aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHECHHU NIl (YHKIIMOHUPOBAHUS
opranu3ma uenoBeka. [lonstre o 310poBoM 00pase KU3HH.

XUMHYECKOE 3arpsi3HEHNE OKPYKAIOMIEH cpebl. IKOJOTUIECKUE TPOOIIeMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YTJIEPO/Ia, a30Ta, CEPBI, TKENbIX MeTaioB. [loHsTue



o ITJIK. Ponp XxMuu B pelIEHUH 3KOJIOTMYECKUX MPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasiiaMu MaTepHasioB (CTEKJIO, CIUIaBBI METAJJIOB, MOJIMMEPHBIC MaTEpHAIbI),
ONpENEJICHNE KHUCIOTHOCTA MPHUPOAHBIX BOJ, MOJCIHPOBAHHE IIpoOIECCca
00pa30BaHUs KUCIOTHOTO JA0XS, U3yUY€HHUE €r0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[leprognueckuii 3akoH U [lepuoandeckas cuCTEMa XUMUUECKUX JIIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCIMHEHUH B MEpUOAaxX U rpynmnax.

CtpoeHue BellecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMNA KPUCTAJUIMYECKOMU
PELIETKU U BUJIa XUMHUYECKOU CBS3H.

Knaccudukanumsa XUMHUECKMX PpEaKIUH 10 pa3IMyHbIM  IpPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpaIlCHUA B
Pa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJMHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponus conent. Peakuuu okucieHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

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

Mesrcnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U OHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHUE (TPOIIECC), HAYYHBIN (DaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiIacCU(UKAIUs, MEPUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuaIbl.

®dusnka: BEMIECTBO, TeNO, (U3NYECKUE BEIUYUHBI, CIUHHIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI I MOJICKYJIbI, arperaTHbhle COCTOSIHUE
BEILIECTBA, CTPOCHHE Ta30B, KUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJTMYECKas pelieTka, d3JeKTPOH, SJIp0 aToMa, MPOTOH, HEUTPOH, MOH, HYKJIH/I,
W30TOMbI, KBAaHTHI, pPAJAMOAKTHUBHOCTb, aibda-, OeTa- U TramMma-uslyuyeHue,
ANEKTPUUYECKUN 3apsijl, MPOBOJHUKH, MMOTYIPOBOJHUKHU, TUIJICKTPUKH, COJTHEUHbBIN
CHIEKTp, pa3yIoKeHUe OeI0T0 CBETa B CIIEKTD.

buonorus: sxocucrema, ouochepa, hoTocuHTe3, IPOIIECCH 0OMEHA BEIIECTB,
MUHEpalbHble YIOOpPEHUs, MHKPOIIEMEHThI, MAaKpPOIJIEMEHThI, MHUTATEIIbHbIE



BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIE
UCKOIIaeMbIe, TOTUTMBO, BOJIHBIC PECYPCHI, TUIaHETa 3eMIISL.
TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTUH JICKTPOHHOM MPOMBIIIUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON IEATEIHLHOCTH 00pa30BaTEIbHON OpraHU3allii B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMA M JTyXOBHO-HPAaBCTBEHHBIMH
LEHHOCTSMHU, NPUHATHIMM B OOILIECTBE MpaBUJIaMU M HOPMaMU MOBEICHUS U
CHOCOOCTBYIOT HpOLECCaM CAaMOIIO3HAHUS, CAMOPA3BUTUS M  COLUAIM3ALUU
oOyyJarommxcs.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

MPOSIBJICHHE LIEHHOCTHOI'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAayYHOMY M UCTOPUYECKOMY HACJIEIUI0, IOHMMAaHHUE 3HAYCHUS XUMUYECKON HAYKH
Y TEXHOJIOTMH B KU3HU COBPEMEHHOI'0 00IEeCTBa, B pa3BUTUH 3KOHOMUKU Poccun
Y CBOET'O PETHUOHA;

2) rpamaaHCKOro BOCIIUTAHUS:

NPEACTABICHUE O COLMAJIBHBIX HOpPMax M TMpaBUjaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBIEHUE KOMMYHUKATHBHOM KYyJBTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpeMJICHHE K B3aMMOIOHMMAHHUIO U B3aUMOIIOMOIIM B IpoLecce yueOHOl U
BHEY4YEOHOM JEeSATEIBHOCTH;

TOTOBHOCThH OLIEHHMBAaTh CBOE MOBEICHHME U TOCTYNKHA CBOUX TOBApHUIIEH C
NO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
MOCTYIIKOB;

3) popmupoBaHUS HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIMH,
COOTBETCTBYIOILIMNE COBPEMEHHOMY YPOBHIO PAa3BUTUSI HAYKH U HEOOXOJIUMBIE JJIs
NOHUMAaHUS CYIIIHOCTU HAyYHOM KapTUHBI MHUPA;

OCO3HAHME LICHHOCTU HAyYHOI'O MTO3HAHUS ISl Pa3BUTHUS KaKJI0TO YeJIOBEKa U
IPOU3BOAUTENBHBIX CUJ OOLIECTBA B LIEJIOM, POJIM M MeCTa HayKu «XHUMHs» B
CUCTEME HAy4HBIX IPEACTABICHUM O 3aKOHOMEPHOCTSIX pa3BUTUS INPUPOMBI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPENOM;

no3HaBaTe/lbHAs MOTHBALlUA W HHTEpeC K OOyYeHHIO0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHIO W CaMOOOPa30BaHMIO, K HCCIIEJOBATEIbCKOMN



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIpaBJICHUS U YPOBHA AalbHEHIIErO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS 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 BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

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

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

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOJIMMOCTH OTHOUIEHUS K MPUPOJIE KAK UCTOUHUKY KU3HU HA
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXalollel cpe/ibl; 0CO3HAHUE II100aTbHOr0 XapaKTepa IKOJIOTHYECKUX MpoOdIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aay, CBA3AHHBIX C OKpYXKaloLled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak Tpa)KAaHMHA W MOTPEOUTENs B YCJIOBHUSAX B3aUMOCBS3M MPHUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OOYYArOIIMXCS, OCBOMBIIMX MPOTPaMMy TIO
XMMHU OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIIIX
MaTepuajgbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOMCTBO,
9Heprusi, sSBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHNe, U3MEPEHNE, UCCIIEI0OBAHNE, SKCIIEPUMEHT U APYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMH Y4Y€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHHUKATHUBHBIMH,  PETYISATUBHBIMH),  BaXHBIMM  JJS  TIOBBIIICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS
KOMIETEHIIM, a  TaKkKe  MPOEKTHO-UCCIEIOBATEILCKON  JESITeNbHOCTH



00y4arommxcs B Kypce XuMUH;
CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIHLHOM M COIUATIBLHOM
IIPAKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUSI HWCIOJIb30BaTh TPHUEMBI JIOTMYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHWH: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATH3allMM XUMHYECKUX BEIIECTB M XMMHUYCCKHX PEaKIui; yCTaHABIMBATh
MPUYUHHO-CJICACTBEHHBIE CBS3U MEK1y 00bEKTAMU U3YUCHHUS; CTPOUTH JIOTHUECKUE
paccyxaeHus (MHIyKTUBHbBIC, JEAYKTHUBHBIC, TI0 AaHAJIOTHH ); PeJIaratb KPUTEPUN
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BbIBATh MOJIEIbHBIE TPEACTABICHUS —
XUMHUYECKUU 3HaK (CHMMBOJ JJIEMEHTAa), XUMHUYeckas (opMmyrna U ypaBHEHHE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh HM3y4YacMble XHMHYCCKHE BEIIECTBA U
XUMUYECKUE PEAKITUN.

ba3oBble wucciaegoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeIECTB U SIBJICHUI):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM W TEOPETHUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATCIBHON U
MIPOEKTHO-UCCIIEIOBATEIbCKOMN AESTEIbHOCTH;

YMEHHUSI HCIOJb30BaTh MOCTABJCHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3HPOBATh (DAKTHI, BHISIBIATH
u QopMynmupoBaTh MpodiieMy, ONMPENeNsATh IeNb W 3aJaud, COOTBETCTBYIOIIUE
pelIeHnIo MPoOJIeMbI; IPeAiaraTh ONMUCATENbHYIO WM OOBICHUTEIBHYIO TUIIOTE3Y
U OCYIICCTBJIATh €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHUSI HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TIPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST M BBIBOJABI MO Pe3yjibTaTaM IMPOBEIACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABIISITH OTYET O MPOJICIAaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-
MOMyJIsipHAsT JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,
pecypchl MHTepHETa); aHAMTM3UPOBaTh HHPOPMAIIMIO W KPUTHUYECKH OIEHUBATH €€



JIOCTOBEPHOCTh U HEMPOTHUBOPEUYMBOCTh, OTOMpAaTh U  HMHTEPIPETHPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOW 3aJauu; yMEHHUS NPUMEHSTh
pa3iauuHble METOAbl M (OpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
MHOOPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM U Pa3JIMYHbIe TOUCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHbopMaiuu (cxeMbl, rpaduku, AUArpaMMBbl, TaONHIBI, PUCYHKH U JApYyTUe
dbopMbl); YMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEICTBA pabOTHI C
XUMUYECKON uHOpMalMel; TpUMEHSATh MEXIpeAMeTHble ((usuyeckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenust oOmieHust (MMCbMEHHON U YCTHOM KOMMYHUKAIIUHN):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIHLHOW ACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pPE3yNbTaTOB BBITIOJIHCHHUSI XUMHUYECKOTO OSKCIEpPUMEHTa (MCCISI0BATEIbCKON
7a00paTOPHOM MIIM MIPAKTUYECKON padOThI, yueOHOTO MPOEKTA); B XOJe JUaiora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOW TeM€e M BBICKA3bIBATh UJIEH,
(bOopMyIHpPOBaTh CBOM MPEIOKEHUS OTHOCUTEIIBHO BBIMTOTHEHUS MPEIOKESHHOM
3a/1auH.

2) ymeHus y4eOHOTO COTPYIHUYECTBA (TPYNTIOBas KOMMYHUKAIIHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, OMpPENeNsiTh CBOIO POJb, PACHPEACNATh 3aadyud MEXIY
YJICHAMH TPYIIBI, BBIIOJHATH CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JEUCTBUS C JACUCTBUSAMH JIPYTUX WICHOB KOMAaHBI, ONMPEACIATH KPUTEPHH IIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIE 1eHCTBUS

OBnaneHue YHUBEPCAIBbHBIMH YYE€OHBIMU PETYJISATUBHBIMH JIEHCTBUSMU
BKJIIOYAET Pa3BUTHE CaMOOPTaHM3AIMH, CAMOKOHTPOJS, CAMOKOPPEKIHH, B TOM
qucie:

yYMEHUSl pemiath y4eOHble M HCCIEOBATENIbCKUE 33/a4YH: CaMOCTOSTEIHHO
BbIOMpaTh CcrOCcO0 perieHust yueOHON 3a1adun (CpaBHUBATh HECKOJIBKO BapHAHTOB



pelieHus, BbIOMpaTh Haubolee MOAXOAAIIUNA C YYEeTOM CaMOCTOATEIbHO
BBIJICTICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO Pa0OTY MPH PEIICHUU yueOHOU UITU
MCCJIEI0OBATENBLCKON 3a/1a4i; HA OCHOBE TMIOJYUYEHHBIX PE3YJIbTATOB (POPMYIUPOBATH
00OOLIEHUsI M BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHUPYEMBIMU
pe3yapTaTamMH, OCYIIECTBISATb CAaMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATH
CBOIO JICTENBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTaThl OCBOEHUS MPOTpaMMbl MO XHUMHUU OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
SZIPO C IPEIMETHBIMU pe3yIbTaTaMu 0a30BOTO YPOBHSI, COTIIACOBAHBI MEXKTY COOOMH,
YTO TMO3BOJISICT PEATM30BBIBATh YIUIYOJICHHOE M3Y4YeHHE KaK B paMKaX OTACIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPHii, B TOM YHCII€ UCIIOJb3Ys CETEBOE B3aUMOJieicTBUE opranu3amuu. [1o
3aBEPIICHUN peaTM3alldd IPOTrpaMMbl  YTIIYOJICHHOTO YPOBHS 0OOydJarorniuecs
CMOTYT JIeTaJbHEE OCBOUTH MaTEepPHaII, OBJIAICTh PACIIMPEHHBIM KPYTOM ITOHSATHN U
METOJIOB, PENIaTh 3aa4n 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOIMIMMHUCS HayYHBIX
3HAHWM, YMEHUHN U CTIOCOO0B JEHCTBUM, CIEIIU(DUUECKUX JJI TPEAMETHON 00J1aCcTH
«X¥uMU»; OCHOBBI HAyYHOTO MBIIUICHUS, BUABI JACATEIHHOCTH IO TOJTYYICHHIO
HOBOTO 3HaHWS, €ro WHTEPNpeTaliyd, NpeoOpa3OoBaHUI0 W TPUMCHCHHIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; OOECIeUYnBaIOT
BO3MOYKHOCTh YCIICIITHOTO OOYYEHHSI Ha CIIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHuy oOyuenuss ¢ 8 kaacce y oOydarmierocss OyayT chopMUpPOBaHbI
CJICIYIONTUE MPEIMETHBIC PE3YIbTAThl H3YYCHHS XUMUHW Ha YTITyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TIOHSATHUH: aToM, MOJEKYJa,
XUMHUUYECKUN DJIIEMEHT, METajUl, HEMETaul, aUIOTPOIus, MHPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas U MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XUMHUYECKOro JJIEMEHTa B COEIUHEHUW,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TIJIOTHOCTh Ta30B, OKCHJ, KUCJIOTa, OCHOBAHUE,
colib, amMOTEepHbIN OKCcHA, amM(pOTEPHBIA THUIPOKCHI, XHUMHYECKas PpEeaKIlus,
KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUSI, PEAKITUU
3aMEIlEeHUs], PEaKIUU OOMEHa, 9K30- W JHJOTEPMHUYECKHE PEAKIMH; TEIIOBOU
abdexT peakiuu; SAPO aToMa, AIEKTPOHHBIM CIOM aroMa, aTOMHas OpOUTAlIb,
paauyc atoMa, XMMUYECKasi CBS3b, MOJISIPHAS M HEMOJISApHAsl KOBAJEHTHAs CBS3b,



WOHHAasl CBf3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJsA BEIIECTBA
(mpoueHTHas KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHILIEHTpAlWs BEIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTENEHb OKHMCIECHUS, OKHUCIUTEIN W
BOCCTAHOBUTEIH, OKHCJICHHE u BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUH U IPUMEHSITh
9T MOHSATHS IPY ONMUCAHUU BEUIECTB U UX MPEBPAIICHMIA;

UCITI0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOpMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OIpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAUHEHMUSX,
CTENEHb OKHUCIEHHUS 3JEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAIIECHKHOCTD
BEILECTB K ONPEAECICHHOMY KJIAacCy COEIMHEHUI 1o GopMyiam, BUIbl XUMUYECKON
CBSI3U (KOBAJEHTHON U HOHHON) B HEOPTaHUYECKUX COCIMHEHUSX;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BEIECTB, IMOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
IIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHMSI BEIIECTB U U3YUYECHHSI XUMUYECKUX PEAKLU;

JEMOHCTPUPOBATh ITOHUMAHUE IMEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoil cucreme:

OMKCHIBATH U XapaAKTEPHU30BaTh TabIMUHYI0 popmy Ileproanyeckoit cucTemMsl
XUMHUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJaBHas noarpynna (A-rpymnma)» u
«mobouHas noArpynmna (b-rpynma)y», «Mainbie nepuoab» U «00JIbIINE IEPUOIBIY;

COOTHOCUTH 0003HaUYeHMsI, KOTOpble MMeroTcsi B Tabnuue «llepuoanueckas
cucremMa xumumyeckux oanemeHtoB J[. M. MeHnngeneeBay, € 4UCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsij
sapa, o0LIee YUCIIO SJEKTPOHOB U PACHPEEIICHNE UX MO 3JIEKTPOHHBIM CJIO0SIM);

OOBSICHATH CBSA3b TMOJOKEHUS JyieMeHTa B llepwogumdeckoit cucreme cC
pacrpeneneHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUYECKUE PEAKIINHU (110 YUCIIY M COCTABY YYaCTBYIOLIMX B PEAKLMH BEUIECTB, 10
TerIoBoMy b (DEKTy);

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIECTB: KMCIOPOJa, BOJOPOAA, BOAbI, OOIIME XUMUYECKHE CBOMCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHHW W COJIEH, TEHETHUYECKYIO CBSA3b MEXIYy HHMH,
NOATBEP)KAAs MPUMEPAMH  MOJIEKYJSIPHBIX  YPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMMCBIBATh POJIb KHCIOPOAA, BOJAOPOAA U BOJbI B MPUPOAHBIX MPOLECCAX, B



KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IUYHBIX OTPACISAX MPOMBIIIEHHOCTH,
BO3MOXKHOE HCIIOIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W MPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
cocTaBa W CTPOCHHS, BO3MOXKHOCTH TMPOTEKAHWS XUMHYECKHX MPEBpAIICHUNA B
Pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJI0 XUMUYECKOTO 3JIEMEHTa B COCAMHEHUH,
MAacCOBYIO JTIOJIF0 XHMHYECKOTO dJIEMEHTa MO (QopMyJie COCTUHEHHS, HAaXOIUTh
IpOCTEHIIyI0 (POPMYITy BEIIECTBA MO MAaCCOBBIM WIJIH MOJIBHBIM JIOJISIM 3JIEMECHTOB,
MacCOBYIO JIOJIF0 BEILECTBA B PAacTBOPE, MOJISIPHYIO KOHIIEHTPAIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 0 YPaBHEHUSAM XUMUYECKOU PEaKIUH;

IPUMEHATh OCHOBHBIE OTIEPAIM MBICIUTEIBHON NESTEIBHOCTH — aHAIU3 |
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3AlINIO0, KIACCU(PUKALIUIO, BBISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBS3€U — JUIsSl M3YUYE€HHUS CBOMCTB BEILIECTB M XUMUUECKHUX
peaxiuii, eCTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAONIOJICHHE, W3MEpEHHE,
MOJICJTUPOBAHUE, OSKCIEPUMEHT (peanbHBIi W MBICICHHBIA) — IS OCBOCHUS
y4e0HOTO CO/IepKaHUS;

PacKpbIBaTh CYLTHOCTb IPOLECCOB OKUCIICHUS U BOCCTAHOBJIEHUS, COCTABIIATh
YPaBHEHHUS TPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUN (METOIOM
AJIEKTPOHHOTO OajaHca);

yCTaHaBIMBATh CBSI3M MEXIy pealbHO HAONI0IaeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTO0Opa3us BEUIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX NMPEIMETOB;

coOJIr01aTh NMpaBuiia 6e30nacHo paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUU
XUMHYECKOH MOCYIBI U 000PYyI0OBaHUS, a TAKXKE MPaBHIIa 0OpAIICHUS C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKIMSIMHU BBIMOJHEHHUsI J1a0OpAaTOPHBIX OMBITOB U
MPAKTUYECKUX PadOT MO TOMYYCHHIO W COOMPAHUIO Ta3000pa3HbIX BEIECTB
(BOJIOpOZIa M KUCIIOPO/A), MPUTOTOBIICHUIO PACTBOPOB C OMPEEICHHON MacCOBOM
JI0JIel pacTBOPEHHOTO BEIECTBA, PEIICHUIO DKCIIEPUMEHTANIBHBIX 337a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX COSAMHEHUNY;

JEMOHCTPUPOBATh  BIAJCHME OCHOBAMH  XHUMHYECKOM  T'pPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHuUs1 0€301acHOro 00paIieHus ¢ BEIIeCTBAMU, UCIIOIb3yEMbIMU B
MOBCEIHEBHOM KHM3HU, a TaK)Ke 3HAHWE MPABWJI MOBEACHUS B LEISIX COEpEKEHUS
3JIOPOBBS U OKPYIKAIOIIEH CPEeIbl.

K xoniy oOyuenus 6 9 knacce y oOydwaromerocs OyayT chopMupoBaHbI
CJICYIOIINE MPEAMETHBIE PE3yJIbTAaThl U3yUYCHUS XUMUHU Ha YTITyOJICHHBIM YPOBHE:

pPaCKpbIBaATh CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSITHI: XUMUYSCKUMN QJICMCHT,



aToM, MOJIEKyJia, HWOH, KaTUOH, AaHWOH, >JIEKTPOOTPHULIATEIbHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKITus, TeIJIOBOM 3P (HEKT peakiuu, MOIb, MOJISIPHBII
00BEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHUECKAS] TUCCOLMAIINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIE  PEAKI[UU, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
OKHCIICHHE U BOCCTAHOBJICHHE, DJJCKTPOIM3, aIOTponus, amMQpOoTepHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHAas, MOHHAs, METAINYECKasi), MEKMOJICKYISIPHbIC
B3aUMOJIEUCTBUS (BOJOpPOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), KomruiekcHbIE
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MIPUMHUTHBHAS KyOuueckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEeHTPUPOBAHHAS KyOuueckas,
reKcaroHaljibHasi IUIOTHOYMAaKOBaHHAs), KOPPO3Usl METAILJIOB, CIUIABBI, CKOPOCTH
XUMHYECKON pEeakinuy, KaTaau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKON
TEPMOJMHAMUKHU KaK OJJHOM U3 TeopeTnyeckux ocHoB xumud; [1/1K;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUI U IPUMEHSATh
9T MOHSATHUSI IPU ONMCAHUU BEILIECTB U UX MPEBPAILICHUII;

WCIIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUSI POpMYJT BELIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENEIATh BAJEHTHOCTh U CTENEHb OKHUCIICHUSI XMMHUYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy CO€IMHEHUN 1o (opMynaMm, BHUJIBl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKHUX COEOUHEHHUSIX, 3aps]l HOHA 10
XUMUYECKON (hopmysie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHneneeBa u
JIEMOHCTPUPOBATH €T0 TOHUMAHUE:

OIMHCHIBATH U XapaAKTEPHU30BaTh TaOIMuHyI0 hopmy [leprnonnueckoit cucTeMsl
XUMHUUYECKUX DJIEMEHTOB: Pa3NyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0MbIINE TIEPUOIBIY;

OOBSICHSITh CBSI3b TIOJIOKEHMST dJieMeHTa B Ilepuoauueckoit cucreme ¢
pacnpesieieHdeM DJJIEKTPOHOB [0 DJHEPreTUYECKUM YPOBHSIM, IMOIYPOBHSIM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIICNISITh OOIHME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB AJIEMEHTOB U WX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUIIOB) B Mpejesiax MaJlbIX MEPUOJ0B U IIABHBIX MOATPYII C
Y4E€TOM CTPOCHHS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPHUH AJIEKTPOJIUTHUECKON JUCCOoLMalng, 3aKkoHa ['ecca
W €ro CIJEJICTBUIM, 3aKOHA JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUs
CKOPOCTHM XHMMHUYECKOW PEaKIUW, HAOpaBJICHUS CMEMIEHUS XUMHUYECKOTO



pPaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOPOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE D3JIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBa,
XUMUYECKUE PEAKIINHU (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLHU BEIIECTB, 110
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTENIEHEH OKUCIEHUS XMUMHYECKUX HJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YacCTHUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMKUCHIBaTh) OOIIME XUMHUYECKHE CBOICTBA BEIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUM, MOATBEPXKIAs TO OINKCAHUE
pUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKLHnii;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALMN KUCIIOT, HIeI0Yel
Y COJIEH; TTOJIHBIE U COKPALIEHHBIE YPABHEHUS PEaKMii HOHHOTO 0OMEHA; peaKkui,
NOATBEPKIAIOIINX CYLIECTBOBAHUE T'€HETUYECKOM CBS3M MEXKIYy BeEIleCTBaMU
Pa3INYHBIX KIIACCOB;

packpbIBaTh  CYIIHOCTb IPOLECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTABJICHHSI KPATKUX MOHHBIX U MOJIEKYJISIPHBIX YPABHEHHMI pEaKIHil, CyIIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHHS
3JIEKTPOHHOTO OajlaHCa 3TUX peaKlui;

IIPEICKA3bIBATh XapaKTEP CPEAbl B BOJHBIX PACTBOPAX COJIEH;

XapaKTEepU30BaTh (OMUCHIBATh) (PU3UUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelleCTB (KUCJIOPOJA, 030H, rpadut, anmas, KpeMHuid, 0op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUi, MarHUi, KaJIbIIUH, ATIOMUHHH, )KeJIe30, ME/Ib, IIUHK, cepedpo)
U 00pa30BaHHBIX UMH CJIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB
(aMMuaK, XJIOpOBOAOPO, cepoBogopo, okcuabl yriiepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepuucras, cepnas,
azoTHas, QocdopHas, yrojipHas, KPEMHHUEBAsI KHUCIOTBI, OKCUIbl U THUIPOKCHUJIbI
meTamuioB |A—l1A-rpynmn, amomunus, meau (1), muaka, sxenesa (11 u 111));

HOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEILECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIJIOTBI U MX coiik, ranorenusibl kpemuust (1V) u gpocdopa (11l u V), okcua u
ruapokcu xpoma (111), mepmanranar xanus;

ONMCHIBATH POJIb BAXKHEHIINX M3y4aeMbIX BEUIECTB B MPUPOIHBIX MPOLECCaX,
BJIMSIHUE HA KUBBIE OPraHW3Mbl, IPUMEHEHHE B PAa3JIMYHBIX OTPACISAX YIKOHOMMKH,
UCITIOJIb30BAHUE JJIA CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX
BEILECTB, PACIIO3HABATh OIBITHBIM IIyTEM COAEpP)KAaIUECS B BOJHBIX PacTBOPAX
WOHBI: XJIOpUA-, OpoMua-, nomua-, cyinbdar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-,
cynabGuT-, Cynb(ua-, HUTpPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HUOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTFOMUHMS, Keeza (2+) u xenesa (3+), meau (2+),



IIUHKA;

OOBSICHATHh W MPOTHO3UPOBATH CBOWMCTBA BAXKHEUININX M3yYaeMBIX BEIIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKUX MPEBPALEHUN B Pa3IMYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIUHAMHUKH;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (opMmyJie COEIMHEHHUS, MACCOBYIO
JIOJII0 BEIllECTBA B PAacTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
MPOCTEUIITYI0 (POPMYITy BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XUMHYECKUX PEAKIMK ¢ YIETOM HEIOCTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOJI01aTh MpaBuiia 6e30nacHo paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUU
XUMHUYECKOH MTOCY/TBI 1 000PYyI0BaHMUS, a TAK)KE MPaBUJIa OOPAIEHHUS C BEIIECTBAMH
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
MPAKTUYECKUX PalbOT MO TMOJYyYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMuaka M yrieKHCIIOro ra3a) U pelieHUI0 SKCIEPUMEHTAIBHBIX 3a/1ay 110 TeMaM
Kypca, TpEIACTaBIATh PE3yNbTaThl JAKCIEPUMEHTa B  (OpPME  BBIBOJOB,
JI0Ka3aTeNIbCTB, IPaUKOB, TAOJIUII U BBISBIISATH SMITUPUICCKHAC 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAIlMU MBICIUTEIBHOM JEATEIBHOCTU (aHAIHU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEeHNWEe, CHUCTEMATHU3aIldi0, BBIABICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYCHUHM CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TTO3HAaHUs (HAOII0JCHUE, U3MEpPEHNE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

NPUMCHAThL  MpaBuiaa  O€30MacHOTO  OoOpalieHus C  BEIIeCTBaMH,
UCITOJIb3yEMBIMH B TOBCETHEBHOM KU3HH, PABHJIA IOBEICHUS B IIEJISX COSpEKEHUS
3I0POBbSI M OKPYXKAIOIIECH IPUPOTHON Cpenpl, MOHMMaTh Bperd (OMacHOCTH)
BO3JICHCTBHSI Ha JKWBBIC OPTaHU3MBI OIPEIACICHHBIX BEIICCTB, IOSCHITh Ha
puUMeEpax CIOCOObl YMEHBIICHUS W MPEAOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS,
3HAUCHUE KUPOB, OCITKOB, YIIIEBOIOB JJIsl OPraHNU3Ma YEJIOBEKa,;

WCITIOJIB30BaTh TOJIYYCHHBIC TPEACTaBiIeHUs O cepax mpodeccruoHaIbHOMI
NEATEILHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
JUIsl Ipo(pecCHOHaNbHOM OpUEHTAlMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
PO HIIBHOTO TIPeIMeTa IIPH TIPOJOJKEHUN 00YUEHHUS Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIECIOBATEIHCKON ACATEIHHOCTH
XUMUYECKOM W XHMHMKO-?KOJIOTMUECKOW HaNpaBlICHHOCTH, MNPUOOPECTU OIbBIT



MIPOBEACHUS YICOHBIX UCCIIEAOBAHUI B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3AIINM,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/n TeM NPOrpaMmbl Bcero KontpoabHbie IpakTiyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype

Pa3nea 1. I[lepBoHayaibHble XUHMHYECKHE MOHATHS
Xumusa — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 10 2
) MPaKTUYECKON NeATEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 . 28 1
peaKkuu
Utoro no pazneny 38
Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
Bo3zayx. [lonstue o razax.
2.1 19 1 1
Kucnopon. Oxcuabl
29 Bonopoa. ITonsitue o kucnorax 8 1
' U COMIAX
Bopma. PactBopsl. [loustue 06
2.3 A p 18 1 1
OCHOBAHHUIX
OCHOBHBIE KIaCCHI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHEHUI

Wroro mo pazneny 61

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepronnueckuii 3aKOH U

31 [Tepuoanueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa. CTpoeHue aToma

18

3.2 XUMHUYECKAS CBA3b. 16 1




OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

136




9 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m Y —— p Beero KonrTpoabubie IIpakTuueckue f)ﬁ p?:f oBaT e.])IbeI e
padoThI padoThI pecypes
Pazgen 1. BemecTBo M XuMHYecKasi peakuus
11 [ToBTrOpenue u yriybiaeHne 3HaHHIA O 8
BCIIIECTBE
19 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUA 14 1 1
XUMHYCCKHX PEaKIUii
13 DJIEKTPOTUTHYECKAS TUCCOIHALINS. 14 1 9
XUMUYECKUE PEAKIIMU B PACTBOPAX
Wroro mo paszneny 36
Pa3nes 2. HemeTasibl M MX COeIMHEHU S
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 8 1
snemeHnToB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 10
COCIIMHEHUS
OO0mras XxapakTepUCTUKa XUMHUUECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 12 1
COCIIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.4 aneMeHTOB |VA-Tpynmnel. Yriepon u 13 1 2
KPEMHHI, UX COeTMHEHMs. bop
Hroro o pazueny 43
Paszpnen 3. MeTasuibl M MX COEAMHEHHS
3.1 OO0mrme cBOWCTBa METAIIIOB 10
3.2 Baxknel1me MeTamisl 1 UX COETUHEHUS 22 1 2
Hroro no paszneny 32




Pa3znen 4. Xumus U OKpysKamomasi cpeaa

BCH_IGCTBEI M MaTCpuraibl B )XU3HU YCIOBCKA.

4.1 . 5
OCHOBBI YKOJIOTHYECKON TPAMOTHOCTH
Hroro no pazueny S)
Paznen 5. O6001menne 3HaHmii
[ToBTOpeHUE 1 0600IICHNE 3HAHUT
51 10 2
OCHOBHBIX pa3JieioB KypcoB 8—9 kiaccoB
Hroro mo pazneny 10
PezepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Kosau4yecTBo 4acoB DJIeKTPOHHbBIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoabueie  Ipakrueckue ﬂsyqeﬂnﬂ :)Iﬁlc)l;I;OBaTeJILHLIe
padoTshI padoThI pecype
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1
YeloBeKa
2 [TonsiTre 06 UCTOpUU BO3SHUKHOBEHHS U 1
Pa3BUTUS XUMHH. XUMHUS B CUCTEME HAYK
Tena u BewmecrBa. Pu3nyecKue U
3 XUMHYECKHE CBOMCTBA BEIIIECCTB. 1
Ou3nyecKkue U XUMHUUECKHE SIBICHUS
4 Bxoanas koHTpoabHas padbora 1 1
[ToHsITHE O TEOPETUYECKUX METO/IAX
5) MMO3HAHUS B €CTECTBCHHBIX HayKax. 1
HcTounnku XxumMuueckoit nHGpopMaIiu
[IpencraBienust 0 HAYYHOM MTO3HAHUH Ha
HMITMPUYECKOM YPOBHE: HAOIIOACHNE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.
6 [TonsiTre 0 MeTogax paboTHI C 1
XUMHYECKUMHU BEUIECTBAMH.
O6opynoBaHue MKOJIbHONW XUMUYECKOM
nabopaTopuu
ITpakTuyeckas pabora Ne 1 o teme
7 "[IpaBuna paboThl B 1abopaTopuu U 1 1
puEMBI OOpaIeHus ¢ Tab0pPaTOPHBIM
obopynoBanuem"
8 UucTele BellecTBa U CMeCH 1
9 CrniocoOsI pa3fieneHus cMecei 1
10 ITpakTruyeckas padora Ne 2 o Teme 1 1




"Paznenenne cmeceit (Ha mpuMepe OYMCTKH
MOBapeHHo comnn)"

11 ATOMBI U MOJIEKYJIbI 1

12 XUMHUYSCKUE DIICMCHTBI 1

13 [TpocTeie U CIIOKHBIE BEIIECTBA 1

14 BemecTsa MoJIEKyIISIPHOTO U 1
HEMOJICKYJISIPHOTO CTPOCHUS

15 Xumuueckasi popmyna. BaieHTHOCTD 1
ATOMOB XMMHYECKHX DJIEMEHTOB

16 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB 1

17 OrnpesenieHre BAJIGHTHOCTH aTOMOB TI0 1
(dhopMysiaM OMHAPHBIX COCTMHCHHIA

18 OrHocuTeNnbHAas aTOMHAsI Macca. 1
OTHOcHTeNbHASI MOJIEKYJISIPHAS. Macca
BreruncieHns OTHOCUTEIbHOM

19 MOJICKYJISIPHOM MacChl BEIIECTB, MOJISIPHON 1
MacChl, MACChI BEIISCTB M KOJIUYSCTBA
BEIECTBA

20 MaccoBast 10151 XUMHYECKOTO dJIEMEHTA B 1
COCAUHCHHH

21 BrruncieHust MaccoBOU TOJIW XUMUYECKOT'O 1
aJeMeHTa 1o (hopMyIie CoeTMHEHUs

22 Haxoxxnenue npocreiiiieid popmyIbt 1
BEIIIECTBA [0 MACCOBBIM JOJISIM DJIEMEHTOB
Brruucnenus npocreimieit Gopmysibl

23 BEIIIECTBA 10 MACCOBLIM HJIA MOJIBHBIM 1
JIOJISIM DJIEMEHTOB

24 KomuuectBo BemecTBa. MoJib 1

o5 B3anMoCBs3b KOJIMYECTBA, MACCHI U YHCIIA 1
CTPYKTYPHBIX €IMHHUII BEIIeCTBA

26 MousipHast Macca CMECH BEIIEeCTB 1




MonsHas J0JIs1 XUMHUYCECKOI'O 3JIEMEHTA B

27 1
COCTUHEHUU

28 Haxoxxnenne npocreiiend hopmyItbt 1
BEIIECTBA 110 MOJILHBIM JIOJISIM 3JIEMEHTOB

29 XI/IMI/I‘ICCKI/I? ABJICHUA. XUMUYECKas 1
peaxius u e€ Mpu3HaKu

30 3aK0H COXpaHEHHS MAaCcChI BEIIECTB 1

31 AToMHO-MOIEKyIsipHas Teopusi. JKu3Hb U 1
nesrenbHocTh M. B. JlJomoHOCOBa

32 [lepuoanueckuii 3akoH. OTKpBITHE 1
[Teproanueckoro 3akoHa
KopoTtkonepuoanas v JUIMHHONEPUOIHAS

33 ¢dopmsl Ileproanaeckoil CHCTEMBI 1
xumuyeckux 3nemeHToB J[.1. MeneneeBa

34 [Tepros! U TpyMIIbI 1

35 OCHOBHBIE CBEJICHUS O CTPOCHUH aTOMOB 1

36 CocraB aTOMHBIX s11ep 1

37 N3oTombl Kak pa3HOBUAHOCTH aTOMOB 1
XUMHYECKOTO JJIEMEHTA

38 ONEKTPOHBI 1

39 DneKTpoHHas opOuTalb 1

40 DHepreTuvecKkre ypoBHU U MOyPOBHU 1
atoma, S-, p-, d-opouTanu
DneKTpOHHbIE KOH(UTYpalUH U

41 3JIEKTPOHHO-TpadpuuecKue GopmyIibl 1
aTOMOB
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

42 nepBbIxX 20 XUMUYECKUX AIEMEHTOB 1
[Tepnonnueckoit cucremst J1.1.
MenneneeBa

43 3aKOHOMEPHOCTH W3MEHEHHS paauyca 1




aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIaM U MepuoiaM

H3menenue cBOHCTB cOeIMHEHNN

44 XMMHYECKUX 3JIEMEHTOB B IIEPUOAAX U 1
rpymnmax
XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTA

45 110 €ro nosiokeHuto B Ilepuonnueckoit 1
cucteme /.M. MenaeneeBa
3navenue [leproauyeckoro 3akoHa 1

16 [Teproandeckoii CHCTEMBI XUMHUYIECKUX 1
AJIEMEHTOB JIJISl Pa3BUTHS HAYKU U
MIPAKTUKU

47 XUMHYECKUE YPABHEHUS 1

48 THunbl XUMHUYECKUX PEAKIIHMA 1
Pacy€tbl Mo XMMHUECKUM ypaBHEHUSIM

49 KOJIMYECTBA U MAaCChl HCXO/IHBIX BEIECTB 1
WJIH TIPOJTYKTOB pEaKIUU
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM

50 peaKIuu: KOJIMYECTBA BEIIECTBA, MACCHI IO 1
M3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
peareHTOB WX MPOAYKTOB PEAKIIHH
Brrunciienus o ypaBHEHHSIM XUMHYECKON

51 peaKIuu: KOJIMYECTBa BEIIECTBA, MacChl 1O 1
M3BECTHOMY KOJIMYECTBY BEIIIECTBA, MACCe
peareHToB WU MPOAYKTOB PEeaKIINU

52 O0o001IeHNEe U CHCTEeMAaTHU3allns] 3HAHUI 1

53 'ISOHTpOHBHaSI pabota Ne 1 o Teme 1

BemectBa 1 xumMuueckue peakiuu'

54 Bo3nyx — cmech ra3os. [lonstue o razax. 1

55 3akoH ABorajipo. MosnsipHbIif 00bEM ra3os 1

56 Brrunciienus 00bEMa, KOJIMUECTBa 1




BEIIIECTBA ra3a M0 U3BECTHOMY €ro
KOJINYECTBY BEIIECTBA, 00bEMY

o7 OTtHocuTeNnbHAs MIIOTHOCTH ra30B 1

58 BrprunciieHnss OTHOCUTENBHON INIOTHOCTH 1
ra3os
Onpenenenre OTHOCUTEIIbHOM

59 MOJICKYJISIPHOM Macchl Ea3006pa3H0r0 } 1
BELIECTBA 110 U3BECTHON OTHOCUTEIBHOMN
TUIOTHOCTH
BbrauciieHust OTHOCUTEIBHON

60 MOJIEKYJISIPHOI Macchl ra3a 1o U3BeCTHOM 1
OTHOCHUTEJIBHOM IUIOTHOCTH

61 OO0BbEMHBIE OTHOIIIEHUS Ta30B MIPH 1
XUMHAYECKHX PEaKIUsIX

62 Brrauciienust 00bEMOB ra3oB 1o 1
YPaBHEHHUIO XUMHUYECKON peakinu

63 Kucnopom — 31eMeHT U IpOCTOE BEIIECTBO 1

64 Oxkcuabl 1

65 CriocoObl osTyyeHHs KUCIOpoaa B 1
71a00paTOpPUH U IPOMBIIIIIEHHOCTH
[TpakTryeckas pabora Ne 3 o Teme

66 "ITosrydaeHre U coOMpanue KUCIOPo/Ia, 1
M3y4YEHHUE ero CBOMCTB"

67 KpyroBoport kucioposa B npupoie 1

68 O30H — aJUIOTPONHAs MOJU(PHUKAIIHS 1
KHCIIOpo/ia
TennoBoi 3 PexT XMMUIECKOI peaKIuu,

69 TEPMOXUMHUYECKHE YPABHEHNUS, DK30- U 1
SHIOTEPMHUYECKUE PEAKITHA

70 TonnmuBo. Mcnonb30BaHue yriisi 1 METaHa B 1
KayecTBE TOIUIMBA. 3arpsi3HeHHE BO3/yXa.

71 Boruncnenus no ypaBHEHUSIM XUMHUECKON 1




peaKIuu: KOJIMYECTBA BEIECTBA, 00bEMA,
MAacCChI 1O U3BECTHOMY KOJIMYCCTBY
BeIeCTBa, 00bEMY, Macce peareHTOB HIIH
MIPOJYKTOB PEAKIIUU

KonTponbHas padora Ne 2 o teme

[ "Boznyx. Kucnopoa. Oxcuapbr"

73 Bomopoa — 35eMeHT u mpocToe BEmecTBO

74 CriocoObl TToTy4eHHsT BOAOPO/Ia B
1ab0opaTopuH ¥ MPOMBIIIIICHHOCTH
[IpakTuueckas padbora Ne 4 o Teme

75 "Ilonydenue u cobupanue BOI0poaa,
W3y4YeHHUE ero CBOMCTB"

76 Hcrnons30BaHKe BOIOPO/Ia B KAUECTBE
TOILIMBA

77 Ilonsarue o KI/IC;]IOTaX u coigx. CocraB
KHCJIOT U cosei
Brerunciaenus o0béMa, KOJIMYECTBA

78 BEIIIECTBA ra3a M0 U3BECTHOMY €T0
KOJIMYECTBY BEIIECTBA WU 00BEMY

79 Brruncienus 00EMOB rua30B o
YpaBHEHUIO XUMHUUYECKOU PEaKIUu
Brrunciienus o ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIUYECTBA BEIIEeCTBa, 00bEMA,

80 MAacCHI 110 H3BECTHOMY KOJIUYECTBY
BelIecTBa, 00bEMY, Macce peareHTOB WK
MIPOIYKTOB PEAKIINH

81 dusnueckue cBolicTBa Boabl. Boga B
IpUpoJIe

82 AHaNM3 ¥ CHHTE3 — METO/Ibl U3YUEHUS
COCTaBa BOJbI

83 XHUMHUYECKHE CBOMCTBA BOJEI

84 CocTtaB OCHOBaHUH




85

PaCTBOpBI. PaCTBOpI/IMOCTB BCIIECCTB B BOJEC

86

HaceliieHHbie 1 HeHACHIIICHHEIE,
KOHIIEHTPUPOBAHHBIE U pa30aBICHHBIC
PacTBOPHI

87

CriocoObI BBIpaKECHUsST KOHIICHTPAITHH
PacTBOPOB: MaccoBasi 0I5l PACTBOPEHHOTO
BEIIECTBA, MOJISIPHASI KOHIICHTPALIUS

88

89

[IpakTrueckas padota Ne 5 o reme
"[IpuroroBneHue pacTBOPOB €
onpeacEHHON MacCOBOM 10ei
pactBopéHHOrO BemiectBa. llpurorosnenue
PacTBOPOB € OMPEEIEHHON MOJISIPHOI
KOHIIEHTpaluel pacTBOPEHHOTO BeliecTra"

BrrunciaeHus ¢ UCIoOab30BaHUEM ITOHSTHS
«MacCoBas A0JIs1 BEIICCTBA B paCTBOPCH»

90

91

BI)I'-II/ICJ'IGHI/ISI C UCIIOJIB30BAHUECM ITOHATUA
«MOJISIpHAsE KOHIICHTPAIUs PAaCTBOPEHHOTO
BEIECTBAY

Ponb pacTBOpoB B IpupoOaE U )KU3HU
yesoBeka. KpyroBopor Bozibl B mpupoae

92

93

94

3arpsi3HeHue NpupoaHbIX Boa. OxpaHa u
OYHUCTKA IPUPOJIHBIX BOI.

Boruncnenus ¢ ucnosib30BaHueM rpaukoB
PacTBOPUMOCTH AJIs1 PACUETOB
PacTBOPUMOCTH BEIIECTB

Bbruncnenus ¢ Ucrosib30BaHUEM MOHSITHS
«MaccoBasi 10151 BELIECTBA B PACTBOPE»

95

96

Brrunciaenus ¢ UCIIOIb30BaHUEM TTOHATHS
«MOJISIpHAsi KOHLIEHTPALUsl PaCTBOPEHHOTO
BEIIECTBAY

Brruucnenus ¢ ucnosb3oBaHueM rpaduKoB
pacTBOPUMOCTH ISl pACUETOB




PaCTBOPUMOCTH BEIICCTB

97 O06006111eHre U cucTeMaTu3alus 3HaHU! 1
98 'I‘<OHTp0J'II>Ha}I paborta Ne 3 o Teme 1
Bonopon. Boxa. PactBopel. OcHoBanus"
99 Oxcupl: cocTaB, KIacCU(pUKaIS, 1
TpUBHUAJIbHBIC HA3BAHUS

100 [Tonyuyenue u XuMUYECKHE CBOMCTBA 1
OKCHUJIOB

101 [TonsiTHE O THAPOKCHUIAX — OCHOBAHUSAX U 1
KHCJIOPOJICOACPIKAIIUX KUCTOTaX

102 OU3NYECKUE U XUMUYECKUE CBOMCTBA 1
KHCIIOT

103 [Tonyuenue KuciaoT 1

104 Kiaccudukanms ocHOBaHMIA 1

105 [II€moun, X CBOKMCTBA U CIIOCOOBI 1
MOJTyYEHUS

106 HepacTBopumbie ocHOBaHUS, UX CBONCTBA U 1
COCOOBI NOTYUYEHHUS
[TonsiTrie 06 aM(OTEPHBIX THIPOKCHUIAX:

107 XUMHUYECKHUE CBOMCTBA U MOITYUYEHUE. 1
[IpuMeHeHne Ba)KHEUIINX OCHOBaHUI

108 Comnu: cocras, kinaccudukanus, 1
TPUBUAIbHbBIC HA3BAHUS

109 du3znuecKre 1 XMMUYECKHE CBOMCTBA 1
couneit. [Tomyuenue conen

110 I'eneTnveckas CBSI3b MEKIY KIaccamu 1
HEOPraHUYeCKUX COCAMHEHUI
ITpakTuyeckas pabora Ne 6. Pemenue

111 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME 1

«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCTUHEHUN )




Brruucnenus mo ypaBHeHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

112 MacChl TI0 U3BECTHOMY KOJIMYECTBY 1
BEIIECTBA, 00BEMY, Macce peareHTOB WK
MIPOJYKTOB PEaKIuu
Boruncnenus Mmaccbl NpoAyKTa peakiiu 1o
M3BECTHOM MacCe OJTHOTO U3 UCXOAHBIX

113 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA, 1
COJIepKALIEeTO ONPeICIEHHYIO MACCOBYIO
JIOJII0 PACTBOPEHHOT'O BEIIECTBA
KonTponbnas padora Ne 4 o teme

114 "OCcHOBHBIE KJIaCChl HEOPTAHUYECKUX 1
COEIMHEHMI"

115 [lepBbie NOMBITKY KIACCH(PUKAITUU 1
XUMHYECKHUX JJIEMEHTOB

116 [ToHsiTHE O TpynIIax CXOMHBIX 3JIEMEHTOB 1

117 DNeMeHTHI, KOTOpbIE 00pa3yroT 1
aM(pOTEepHBIC OKCUIBI U THIPOKCHTBI

118 DIEKTPOOTPUIIATEIIEHOCTh XUMUIECKIX 1
AJIEMEHTOB

119 KoBaneHnTHast nosnsipHas CBs3b 1

120 KoBasneHTHas HenousipHasi CBsI3b 1

121 WNonHas cBs3b 1

199 DNEKTPOHHBIC U CTPYKTYPHBIC (HOPMYITBI 1
BEIIECTB

123 Kpucrannmuueckue 1 aMmopHbIe BEeIECTBa 1

194 Tumsl KPUCTATUTMUECKUX PEHIETOK U X 1
XapaKTePUCTUKH
[TprurHbI MHOrOOOpa3us BEIIECTB,

125 3aBHCHUMOCTH CBOMCTB BEIIECTB OT COCTaBa 1
U CTPOCHUS

126 Crenens okucienus. OKUCIUTENHHO- 1




BOCCTAaHOBUTCIIBHBIC PCAKIITNHN

127 [IpomexxyTouHas arrectamus 1

128 XUMUYECKUE ITIEMEHTbl — OKHUCIIUTENN U 1
BOCCTaHOBUTEIH
CocraBiieHre ypaBHEHUH OKHCITUTEIIBHO-

129 BOCCTAHOBUTEIBHBIX PEAKIIMI, METO]T 1
ANIEKTPOHHOTO OaslaHca
Beruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

130 MAacChl 110 H3BECTHOMY KOJIUYECTBY 1
BelIecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PCAKITUU
Breruucnenus npocreiieil MoJIeKyIsIpHO

131 (OpMYyIIBI BEIIECTBA IO U3BECTHBIM 1
MacCOBBIM JOJISIM 2JIEMEHTOB

132 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

133 'I'<OHTp0J'II>Ha}I pabota Ne 5 o Teme 1

Crtpoenue atoma. XuMH4ECKas CBSI3b"

134 PesepBHbIil ypok 1

135 PesepBHEIiT ypok 1

136 PesepBHBIi ypok 1

OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOT'PAMME




9 KVIACC

Ne
n/n

ok w DN

Tema ypoka

Crpoenue atomoB. IlocienoBaTesbHOCTD
3aI10JIHEHUS JIEKTPOHHBIX OpOUTanen
aTOMOB MaJIbIX [IEPHOJIOB

Oco0eHHOCTH 3aM0IHEHUS AIEKTPOHHBIX
opOuTaselt aToMOB OOJIBIITUX MTEPHOIOB
BxonHast koHTposibHas paboTa

CrerneHpb OKUCIIEHUS U BaJIEHTHOCTb
Bunsl xumMnueckoil cBA3U

OOMeHHBIN U IOHOPHO-aKLIETITOPHBIN
MeXaHU3M 00pa30BaHMs KOBAJIEHTHON
CBsA3U. MeXMOJIEKyIIsIpHBIC
B3aMMOJEICTBUS

KoanuecTBo 4acoB

Bcero

N e

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

THUIBI KPUCTATUIMYECKUX PELIETOK,
0COOEHHOCTH CTPOCHHUS
KPUCTAJUTMYECKUX PEHIETOK

3aBUCUMOCTEH CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEMIETKU U BUIA
XAMHUYECKON CBA3U

Knaccudukanms XuMruaeckux peakiuit
10 Pa3JIMYHbIM IPU3HAKAM

10
11

12

DHepreTuka XUMUYECKUX PEaKLIUi.
TennoBoii 3QPeKT XUMUIECKOIN peaKkIun
3akon ['ecca u ero ciuencTBus
Brruucnenust mo TepMOXHMHUIECKOMY
YPaBHEHUIO PEAKIINU: TEIOBOTO

s dexTa XUMUIECKON peakIiuu 1Mo




KOJINYECTBY BEIIECTBA, MACCE HMITH
00BEMY TPOpPEArupoOBABIIETO HIIN
00pa30BaBIIIEerocs BEIIECTBA

13

14

[ToHsITHE O CKOPOCTH XMMUYECKOM
peakiu. 3aKoH JEeHCTBYIOIIUX MacC
Oueprus aktuBaiuu. [lonstue o
karanuze. DepmenTo. UTHTHOUTOPBI.

15

16

DakTOpbl, BIUSIIONINE HA CKOPOCTh
XUMHYECKON PeaKun

[ToHsiTHE O XMMUYECKOM PaBHOBECHH,
npunuun Jle [latense

17

18

@DakTOpPBI, BIUAIOIINE HA COCTOSIHUE
XUMHYECKOI'O PABHOBECHUS.
[Iporuo3upoBanue BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUI
B Pa3JIMYHBIX yCIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

19

20

21

Baxwubie okucIuTEN U BOCCTAHOBUTEIH.
Ilepmanranar kanus

CBolicTBa IPOCTHIX BEILIECTB —
METaJUIOB U HEMETAJJIOB, KUCIIOT U COJIeH
— B CBETE IPEJICTaBICHUI 00
OKHMCITUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuusax

[IpakTuueckas pabora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33714 110 TeMe
«OKHCITUTETHHO-BOCCTAHOBUTEIIbHBIC
peaKImumn»

22

KonTponbnas padota Ne 1 o reme
«OCHOBHBIE 3aKOHOMEPHOCTH
MMPOTCKAHUA XUMHYCCKUX peaxunﬁ»




PactBopenune kak (pU3MKO-XUMUYCCKUI

23
npoiiecc

24 DIIEKTPOTUTHI U HEITEKTPOIUTHI

o5 Teopus 2IEKTPONIUTHYECKON
JTUCCOLIMAIIUU

26 Honnoe npou3BeeHNE BOIBI.
Bonopoansiit nokasarens

27 3neKTp0HHTquCKilﬁ AuccoLanus
KHUCIIOT, OCHOBaHUH U coiel

28 Peakmuu noaHOrO0 OOMEHA
CBolicTBa KMCJIIOT, OCHOBAaHHUI U COJIEH B

29 CBETe MpeACTaBICHUHN 00
AIEKTPOIUTUUECKON JUCCOLMAIIIHI

30 KauecTBeHHBIC peakIuy Ha HOHBI
[IpakTuueckast padora Ne 2. Pemenue

31 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«INEKTPOIUTUYECKAS TUCCOITUALIUS

32 IM'uaponus coneit

33 WNonnble ypaBHEHUS THIPOIN3A COEH
[Tpaktuyeckas padora Ne 3. Pemenue

34 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«I'maponus conen»
Boruncnenus Mmaccbl IpoAyKTa peakiiuu
10 U3BECTHOU Macce OJTHOTO U3

35 HCXOJHBIX BEIECTB, B3ATOTO B BHJE
pacTBopa, CoAEpKaIIEro OnpeaeaEHHYIO
KOHIIEHTPALHIO paCTBOPEHHOTO
BEIECTBA
Kontponbnas pabora Ne 2 mo teme

36 "DNeKTpOIUTHYECKAsT TUCCOLNALIUS.
XUMHYeCcKue peakliuy B pacTBopax”

37 OO0m1as XxapakTepruCTUKa HEMETAILIOB




38 OO0m1as XxapaKTepUCTUKA TAJIOTCHOB 1

39 XHUMHUYECKUE CBOMCTBA rAJIOTEHOB. 1
XUMHYECKUE CBOMCTBA XJI0pa

40 XnopoBogopoa. CoJisiHast KHCIO0Ta 1
[IpakTuueckas padora Ne 4 o reme

41 "ITomyueHue COJITHOM KUCIIOTHI, 1
u3ydyeHue e cBOMCTB"

42 [TonsiTHE O KUCIIOPOACOAEPKALIUX 1
KHUCIIOTaxX XJIOpa U UX COJIAX
Brrurcnenus o ypaBHEHUSIM

43 XUMUYECKHUX PEaKIIU, €CITH OJUH UX 1
pEareHToB JIaH B N30BITKE

44 Baxwueiime coeMHEHU XI0pa U UX 1
HAXO0XJICHUE B IPUPOJIE

45 OO61mas xapakrepucTrka 31emMeHToB VIA- 1
TPYIIIIBI
CtpoeHure U CBOWMCTBA TPOCTOTO

46 BELIECTBA CEPBI. AJUIOTPOIHbIE 1
MoIU(pUKAIIK Cepbl

47 CepoBogopoy, CTpOeHHE, buszndeckue u 1
XUMHYECKHE CBONCTBA

48 OKcHIIBI cephl 1

49 CepHUCTas KUCIIOTA U €€ COJIH. 1

50 CepHas KUCJIOTa B €€ COJTU 1

51 [IpombllIIEHHOE MOJTyYEHHE CEPHOM 1
KHUCIIOTHI
Haxoxaenue cepsl 1 €€ COeTMHEHUN B

52 HIpUPOJE. XI/IUMquCKoe 3arpsi3HEHUE 1
OKPYKArOIIEH Cpellbl COeAMHEHUSIMU
cepbl

53 Berurcnenus Macchl IPOAYKTA PEAKITUH 1

M0 U3BECTHON MaccoBOil (0OBEMHOIA)




noge (%) ero BbIXoAa OT TEOPETUYECKU
BO3MOXHOT'O

Brraucnenus maccoBoit (00bEMHOIA)
noiu (%) BbIX0/1a TIPOJIYKTa PEAKIIUH 110

54 . ]
U3BECTHOHN Macce (00BEMY) HCXOAHOTO
BEILIECTBA U MIPOAYKTA PEaKIHH

55 OO61as xapakTepucTHKa 3JeMeHTOB VA -
TPYIIIBI

56 A30T, pactipocTpaHeHHE B IPUPOJIE,
du3nueckre U XMMUYECKHE CBOWCTBA

57 AMlxumaK, ero (pusnueckue U XUMUYECKUE
CBOWCTBA

58 Conu aMmMoHUs
[TpakTiueckast pabota Ne 5 o Teme

59 "IToryueHne amMmmHaKa, U3y4eHHe ero
CBOMCTB"

60 Oxcunpl azota (1, 11, I, 1V, V)

61 AzoTHcTas KUcinoTa. A30THast KMCIO0Ta

62 [TpoMmpbllITIEeHHOE MTOTyYeHHE a30THOM
KHCJIOTHI
Hurpatsl u HuTpUTEL. XUMHUYECKOE

63 3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COEMHEHUSIMH a30Ta

64 ®docdop, amIoTponHbIe MOAUPHUKAIIUN
dbocdopa

65 Oxkcunsl pocdopa (I, V) u pochopnas
KHCJIOTa
[TonaTue o MUHEpATBHBIX YIOOPEHUSX.

66 3arpsi3HEHUE IPUPOTHBIX BOTOEMOB
COEMHEHUsIMH a30Ta U pocopa

67 VYraepon, ero anjaoTponHbIe

MoauUKAIIMH ¥ CBOMCTBA




68

69

70

71

72

Oxcuipl yraepona, ux Gu3ndecKue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHIECKUE
po0JIeMBbI, CBS3aHHBIE C OKCHUIIOM
yriepona (1V)

[IpakTuyeckue padotel Ne 6 o Teme
"ITonyuenune oxcuaa yriepona (1V) u
M3y4EeHUE €ro CBOUCTB"

YroJyibHAs KUCIIOTA U €€ CONu

[TepBoHavaibHBIC TOHATHSA 00
OpPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX YIIIepoaa

[IpupoHbIE HCTOYHHUKH YIJIEBOLOPOIOB
U UX POJib B OBITY U IPOMBIIIIJIEHHOCTH

73

74

TTousTiie 0 OMOIOTUYECKHU BAXKHBIX
OPraHWYECKUX BEIIECTBAX — KHUPaAX,
OesKax M yriieBojax

Kpemnwnii, ero ¢pusznyeckue u
XMMHUYECKHE CBOMCTBA

75
76

77

Oxkcun kpemuus (1V), kpeMHueBas
KHCIIOTA, CHITUKATHI

bop. bopHas kucnora

[IpakTuueckas pabora Ne7. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«Baxnenmnine HeMeTaIbl U UX
COCIMHEHHUS

78

79

Brruucnenus maccel (00bEMa; H.Y.)
MPOJIYKTa PeaKkluu 1o JaHHOU mMacce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpXKAIIEero ONpeaeIEéHHYI0 MaCCOBYIO
JIOJTIO TIPUMECEN

KonTponbnas padota Ne 3 o reme
«BaxkHenme HeMeTaulbl U UX




COCOUHCHUA.

OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBaHUU

80 ux mojoxenus B IICXD JI.1. 1
Menpeneena

81 Mertamibl A- u b-rpynn 1
Mertannudeckast CBsI3b U METAJUTHUECKas

82 KpUCTAJUTMYECKas peméTka. 3aBUCHMOCTD 1
(U3NIECKUX CBOIICTB METAJIOB OT
CTPOCHHUSI KPUCTAILIIOB

83 OO0111e XUMUYECKHE CBOMICTBA METAILIIOB 1

84 OO6mrme crnocoObI MOTyYSHHsI METAJUIOB, 1
meTaiyprusi. CriiaBbl
DIIEKTPOJIN3 PACIUIABOB M pACTBOPOB

85 COJIeH KaK OJIMH M3 CIIOCOOOB TMOITY4YCHUS 1
METaJIOB
Boruncnenus o ypaBHeHUAM

86 AIIEKTPOJIM3a PACIUIABOB M PACTBOPOB 1
BEIIIECTB

87 [TonsiTHe 0 KOPPO3UM METAIIIOB 1
Brruncnenus coctaBa cmeceii ¢

88 UCTIOJTb30BAHUEM PEIICHHS CHCTEM 1
YpaBHEHUHU

89 PaznuuHble TUIBI BEIYKMCIICHUH nov 1
YPaBHEHUSAM XUMHUYECKHUX PEaKIIHi

90 Mertannel A-rpyni. lllenounslie MeTalIbl 1

91 Haxoxnenue B npupone. CoiicTBa 1
HIEJIOYHBIX METAIIIIOB

92 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI 1

93 I{emouHO3eMENbHBIE METAILIBI 1

94 Baxkueitmme coeTUHECHHS KaJIbIIH, 1

CBOﬁCTBa, IMPUMCHCHUC




JKEcTKkoCTh BOIBI U CIIOCOOEI €6

95 1
yCTpaHEHUs
[IpakTuueckas padora Ne 8 o reme

96 "YKEcTKOoCTh BOIBI M METOMEI €€ 1
ycTpaHeHus"

97 AoMUHUR 1

98 AmdoTepHbIe CBOICTBA OKCHIA U 1
TUAPOKCHUIA ATFOMUHUS

99 OO61mas xapakTepucTuKa MeTamuioB b- 1
rpynn (moOoYHbIX MOATPYIIN)

100 [TepBoHavanbHbIE IPEACTABICHUS O 1
KOMIIIEKCHBIX COCTUHEHUSX

101 Menp u cepedpo 1

102 [IpencraBneHus 06 aMMHAYHBIX 1
KOMIUIEKCax cepedpa u Meau

103 Huak 1

104 AmdoTepHbIe CBOICTBA OKCHIA U 1
THJIPOKCHIA ITUHKA

105 Kenezo 1

106 Oxcupl, THAPOKCH B! 1 conn sene3a (11) 1
u xenesa (I11)

107 UyryH u cTanp — CIUIaBhI JKeje3a 1
[IpakTuueckas pabora Ne 9. Pemenune

108 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe 1
«BaxkHenmme MeTaJluTbl U UX
COCIMHEHUS
Brruucnenus cocraBa cmeceit ¢

109 UCTIOJI30BaHUEM PEIICHHS CUCTEM 1
YpaBHEHUN

110 PaznuuHble TUTIBI BBIYUCIEHUM 11O 1

YpaBHEHUSIM XUMUYECKHX PEaKIUn




111

Kontponbnas padora Ne 4 o teme
«BaxkHenmme MEeTaJlJIbl U UX
COEIMHEHUS»

112

113

Be3zonacHoe UCIIOIB30BaHKE BEIIECTB U
XUMHUYECKHUX PEAKIINIA B OBITY

HoBbie maTepualibl U TEXHOJIOTHUH.
[IpuHIMIIBI «3ETEHON XUMUN)

114

XuUMUs U 310pOBbE

115

116

117

XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAIOILIEH
cpensl. IlonsTre 0 npenensHo
JIOIIyCTUMOM KOHILIEHTPAllUH BEILIECTB
(ILAK)

DKOJIOTHYECKHE TTPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMH YIJIEpOJia, a30Ta, CEPBHI,
TSDKENBIX MeTaioB.Poib XxumMuu B
pEeUIEHUH YKOJIOTHYECKUX TTPOOIIeM

Ilepronnueckuii 3aKOH 1
Ileproauueckas cucremMa XUMHYECKUX
AJIEMEHTOB B CBETE TEOPHUHU CTPOCHUS
aroma

118

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKHX AJIEMEHTOB U UX
COEIMHEHUH B IIEpUOJIaX U IPyNIax

119

CtpoeHue BeliecTBa B TBEPAOM, KUTKOM
¥ Ta3000pa3HOM COCTOSIHUH. Bub
XUMHYECKOHU CBSI3H

120

121

Knaccudukanus XUuMHYeCKUX peaKIIuii
0 Pa3JIMYHBIM TTPU3HAKAM

IIporno3upoBanue BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPALLICHUI
B Pa3JIMYHBIX YCIOBUSAX HA OCHOBE
MPEJCTABICHUN XUMUYECKON KUHETUKHU U




TEPMOIUHAMUKH.

XUMUYECKHE PeaklMM B pacTBOpax.

122 I'maponus cosen L
CBolicTBa KMCJIOT, OCHOBAHUH U COJIEH B
123 CBETE MpeACTaBICHUHN 00 1
AIIEKTPOIIUTUIECKOHN TUCCOIIMALINT
124 OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC 1
peaxkiuu. DNeKTPOIIn3.
[TpakTuueckas padota Ne 10. Pemenue
125 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1 1
«XHUMHUYECKUE PEAKIIHI
126 Hroroas xoHTpoapHas pabora 1
[IpakTuueckas padora Ne 11. Pemenne
197 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe 1
«MeTautbl, HEMETAILIBI U UX
COCTUHEHUS
128 PesepBHbIit ypok 1
129 PesepBHbIil ypok 1
130 PesepBHbIil ypok 1
131 PeszepBHbIil ypok 1
132 PesepBHbIil ypok 1
133 PesepBHEII ypok 1
134 PesepBHbIil ypok 1
135 PesepBHEIH ypok 1
136 PesepBHEII ypok 1
OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMOBI

8 KJIACC
Koa .
AT IIpoBepsiembie I[PEJIMeTHbIe pe3yJbTaThl 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYanbHbIE XUMUYECKUE TOHSITUSD)
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHSATHUN: aTOM, MOJIEKYJa,
XUMHUYECKHUU 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpPOIHAS U HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISIpHAs Mmacca,
1.1 MaccoBas 10JII XUMHUYECKOT0 AJIEMEHTa B COSIMHEHUU, MOJISIPHBIN 00BEM,
XUMUYECKas peakius, KiIacCU(pUKAIU PEaKIMil: peaKIuu COCIHMHCHHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMeHa, 9K30- U
SHIOTEPMUYECKHE PpEaKIMH, TEIUIOBOH »3(¢eKT peakiuu, pacTBop,
MaccoBas J10JIs BEIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX HOHaTI:H?I u
MIPUMEHSTh 3TU MOHATHUS MIPY OMKMCAHUU BEILIECTB U UX MPEBPAILLICHUI
13 HCIOJIL30BATh XI/IMI/I:{eCKYIO CUMBOJIUKY VI[J'ISI coctaBiieHust (popmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacCChl BEILECTB, OCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTIPENIETSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIacCu(PUIUpOBaTh XUMUYECKHE peakuuu (10 YUCIYy UM COCTaBy
YUYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TETIOBOMY d(PHEKTY)
1.7 BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
18 BBIUMCIISATH MAcCOBYIO JIOJNII0 XHMHYECKOTO »JJieMeHTa 1o (dopmyre
COCIMHEHMS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOAbl IMO3HAHWUS — HaOIIO/IEHHE,
U3MepeHHne, MOIETUPOBAaHUE, SKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN)
2 ITo Teme: «BaxxHeiiine npeaCcTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHX TOHSTHH: OKCHI, KHCIIOTA,
OCHOBaHMHE, COJIb
29 ONpeNeNsaTh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY Kiaccy
coeMuHeHul no popmMynam
2.3 KJIaCCU(UITUPOBATh HEOPTAHUYECKUE BEIIECTBA
XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHUE CBOWCTBA BEIIECTB
2.4 Pa3JIMYHBIX KJIACCOB, MOJATBEPK/1asl ONMCAaHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPAaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUU
MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOIO
2.5 COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XUMHUUYECKUX TMPEBpalleHUd B
Pa3IMYHBIX YCIOBUSIX
2.6 ClIelIoBaTh  MpaBWJIaM  TMOJIb30BaHUS  XUMHUYECKOM  TOCYIol U




2.7

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KIIACC

Kon
NpoBepsieMoOro
pe3yjabTara

1

nabopaTOpHBIM O0OPYAOBaHHEM, a TaKKe IMpaBWiIaM OOpalieHus C
BCIICCTBAMHU B COOTBCTCTBUU C HHCTPYKIUAMH 110 BbIIIOJHCHUIO
7a00paTOPHBIX XMMUYECKHX OIBITOB IO TIOJIYYECHUIO U COOMpaHHIO
ra3oo0pa3HbIX BEMIeCTB (BOJOpOAA U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMpEICIEHHON MacCOBOW J0JIeH pacTBOPEHHOTO BEIIECTBA,
IJIaHWUPOBATh u IMPOBOAHTD XUMHWYCCKUEC SKCIICPUMCHTBIIIO
pacro3HaBaHHUIO PACTBOPOB MIENIOUEH M KUCIIOT C TOMOIIBIO HHINKATOPOB
(maxmyc, Gpenondranent, METHIOPAHX U IPYTHeE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo Tteme: «llepuommueckuii 3axkoH U llepuoguyeckas cucrema
xumudeckux snemeHToB J[. WM. MengeneeBa. CTpoeHue aTroMoB.
Xumuueckasi cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

PaCKpbeIBaTb CMBICII OCHOBHBIX XWMHYCCKUX MMOHSTHM: AApoO aroma,
3J'IeKTp0HHBII71 clion aToMa, aToOMHasi Op6I/ITaJ'IB, paauyc aroma,
XUMHYCCKasd CBA3b, IIOJSIpHAsA MW HCIIOJKIPpHAad KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATCIbHOCTb, HOHHAA CBA3b, HOH, KATHUOH, aHWOH, CTCIICHbL
OKHCJICHHUA

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

ONKCBHIBATh M XapaKTepu3oBaTh TabmuuHyr Qopmy [leproguueckoii
CHUCTEMBl XHMHYCCKHX DJJIEMEHTOB: pa3liU4aTh IOHATHS «TJIaBHAS
noarpynna (Arpynmna)» u «mobdounas noarpynna (brpymma)y, «manbsie» u
«0OJIBIINEY TEPUO/IbI

packpbiBaTh cMbichn Ilepmoamueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBaTh INOHMMAHUE MEPHUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMHUUYECKHX 3JIEMEHTOB OT MX NoJiokeHus B [lepuoanueckoit cucreme
COOTHOCUTBH 0003HaueHus, KOTOpble MMerOTCs B Tabnuue «llepuoanueckas
cucrtemMa xumuueckux sinemeHtoB (.M. MeHnpneneeBa» ¢ 4HMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3aps  Aapa, ofIiee 4YMCIO AJIEKTPOHOBHM  paclpelielieHHe UuX 0
AIIEKTPOHHBIM CJIOSIM)

OTNPEEIATh CTENEHb OKUCIEHUSI 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX
ONpeAeNnsaTh BHJA XUMUYECKOW CBSI3U (KOBaJieHTHass W HOHHAs)B
HEOPraHMUYECKUX COEIUHEHUSX

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111er0o 00pa30BaHuUs

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKMX TMOHSTHH: PpacTBOp,
AIIEKTPOJIUTHI, HEIJEKTPOJIMTHI, DIIEKTPOJIUTUYECKAsT JAUCCOIHAIIMS,
peaKiMu HMOHHOTO OOMEHa, KaTaau3arop, XMMHYECKOE paBHOBECHE,
oOpaTuMble 1 HEOOpaTUMBIE PEaKIIUU, OKUCIUTEIbHOBOCCTAHOBUTEbHBIE
peaKklnK, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHUE,
ajotponusi, aMGOTEepHOCTh, XUMUYECKasi CBSI3b (KOBaJIGHTHAs, HOHHas,
METaJUIMuecKas), KpHUCTAUIMYeCKas pemérka, CIUIaBbl, CKOPOCTb




XUMHUYECKOU peaKuu

1.2

1.3

14

HIUIFOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATUH |
IMPUMCHATDH 3TU MMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIATb YpPaBHCHHA BHGKTpOHHTI/I‘{eCKOﬁ Jucconanuu  KHCIIOT,

IIeI0Y€E U COJIEH, MOJHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIHi HOHHOTO
oOMeHa

pPacKkpbeiBaTh CYIIHOCTH OKHUCIIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ
IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

MIPOBOAMTD PACUEThI M0 YPABHEHHIO XUMUYECKOM peakIuu

Ilo Temam: «Hemerasuibl U uX coequHEeHUA» u «MeTawibl U UX
COEIUHEHUS

2.1

2.2

XapaKTEePU30BaTh (OMHUCHIBATh) OOIIME W CICHHU(PUICCKUEC XUMHUYECKHE
CBOWCTBAa MPOCTBIX W CIOXKHBIX BEIIECTB, MOATBEPKAas OIUCAHUE
IpUMepamMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKUi

COCTAaBJIATL YPAaBHCHUA peaKHI/IfI, IMOATBCPKAAIOIMUX CYHICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHH,
BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX npeBpameHMﬁ B Pa3IMYHBIX
YCJI0BUAX

2.4

ClIeZIOBaTh ~ NpaBWJaM  IOJIb30BaHUS ~ XMMHUYECKOH  TOCYyIoW |
mabopaTOpHBIM O0OPYJOBAaHMEM, a TaKXkKe TMpaBWiaM oOOpalieHus c
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSAMH TIO BBIMOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB II0 IOJIYYCHHUIO H CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a)

2.5

3.1

NPOBOJIUTH  PEAKIWH, IOATBEPXKAAIONINE  KadeCTBEHHBIH  COCTaB
Pa3IMYHBIX BELIECTB: PACIIO3HABATh OMBITHBIM IYyTEM XJIOPUI-, OPOMM],
nonuj, kapOonar, pocdat, CUIUKAT, CylIb(paT, THAPOKCUIUOHBI, KATHOHBI
aMMOHUS, MOHBl HM3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB

[To Teme: «XuMHUS 1 OKpYKarOIIas cpear

packpbIBaTh CMBICI OCHOBHBIX xumuueckux noHsatuil: [IJIK Bemectsa;
KOpPPO3Hsl METAJIOB

3.2

MPUMEHSITh OCHOBHBIE OIEPAIH MBICTUTEIHLHON AesITeNbHOCTH — aHAIIU3
W CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEeMAaTHU3aIliI0, BBISIBICHHE
MPUYMHHO-CJICICTBEHHBIX CBSI3€H — ISl U3YYEHHUs CBOWCTB BEIIECTB W
XUMHUYECKHX PEAKIMi; €CTeCTBEHHOHAYYHBIE METOABl TO3HAHUS —
HaOI0IeHNe, U3MEpPEeHHEe, MOJCIMPOBAHUE, SKCIIEPUMEHT (peaibHBId U
MBICJICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon
1

11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA
HepBOHa‘-IaJIBHBIG XHUMHUYCCKUC ITOHATHA

IIpenmer xumuu. Posib XMMUK B )KM3HU YelOBEKa. XUMUS B CUCTEME HayK. Tena u
BelecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

1.3

[TonsTe o MeTonax mo3HaHus B xuMuM. Uuctelie BemectBa U cMecu. CriocoOsl
pa3aeneHus cmecen

ATOMEI 1 MOJICKYJIBI. Xumuyeckue 31aeMeHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocTble u cioXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

XuMuueckas (bopMyna. BanentHoCTh aTOMOB XHMMHYECKHX DJJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenpHas aroMHas macca. OTHOCHTCILHAS
MOJICKYJIsIpHas Macca. MaccoBas 101 XUMHYECKOTO JIEMEHTA B COCMHEHUU

1.5

1.6

1.7

KomnnuectBo BemecTBa. Moiib. Mosnsipaast macca. B3anmMocCBsA3b KOIMYECTBA, MacChl
U YHUCJAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopMynaM XHMHUYECKUX
COCIMHEHUI

Ou3nyecKue U XUMUYCCKHE SIBIICHUS. XUMHUUYCECKash PEakius U e€ MpU3HaKu. 3aKOH
COXpaHEHMsSI MacChl BEIIECTB. XuMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IMOCYAOW, ¢ IpaBUJIaMHU
paboThI B 1aOOPAaTOPUU U MPUEMAMU 0OpallleHus ¢ Tab0paTOPHBIM 000PYI0BaHHUEM,
U3YYEHUE U ONUCaHHe (PU3NYECKUX CBOMCTB 00pa3ll0B HEOPraHMYECKUX BEIIECTB,
HaOmroeHne ¢u3ndeckux (MIaBlIeHUE BOCKA, TasHHUE JIbJa, pacTUpPaHUE caxapa B
CTYIIKe, KUIIEHHWE U KOHJACHCAllUsi BOJbl) U XUMHUYECKMX (FOpEHHE CBEYH,
IPOKaJIMBaHUE METHOW MPOBOJIOKH, B3aUMOJIEHCTBHE MeNa C KUCIOTOW) SBJICHUH,
HAOJIOJIEHUE W ONHCaHME TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui
(pa3noxeHue caxapa, B3aMMOJEUCTBHE CEpHOM KHCIOTHI C XJOpPHIOM Oapus,
pasznoxxerue ruapokcuaa menu(ll) mpum HarpeBanwm, B3aMMOCHCTBHE Kele3a C
pactBopom comnu menu(ll), usydenune crnocoOoB paszzneneHus cMmeceil (¢ MOMOIIbI0
Maruura, (QuUIbTpOBaHUE, BbIMApUMBaHUE, AUCTWULILMS, Xpomarorpadus),
NPOBE/IEHUE OYHMCTKHU MOBapeHHON COJM, HAOJIOJIEHHE U OMHCAHUE PE3yJIbTaTOB
MIPOBEJCHUS OMbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs] Macchl, CO3JaHHE
MoJiesiell MOJIeKYI (IIapOCTEP KHEBBIX )

Baxueiiiine MNpEACTAaBUTCIIM HCOPTaHNUYCCKUX BCIICCTB

2.1

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. KHciopoa — 371€MeHT U TPOCTOE BEMIECTBO.
Haxoxaenue kucnopoza B npupoje, pusndeckre 1 XUMHUIECKHEe CBOHCTBA (peakinu
ropenusi). Oxcunsl. [lpumenenue kucnopoaa. CrocoObl MojlydeHUs: KUCIOPOJa B
naboparopun U npombiuieHHOCTH. KpyroBopot kuciopona B mpuponae. O30H —
AJTOTPOIHASI MOAU(PHUKAIUS KUCIOPOoJa

2.2

TennoBoii 3¢(HEKT XUMUYECKON peaKIuu, TEPMOXHUMHYECCKUE YPaBHEHUS, dK30- U
SHIOTEPMUYECKUE peakiuu. TOIMIMBO: yroiib W MeTaH. 3arps3HEHHE BO3/yXa,
YCUJICHHE TTApHUKOBOTO 3¢ (deKTa, pa3pyIlieHHe 030HOBOTO CIIOS

2.3

Bomopon — snmemMeHT W mpoctoe BemecTBO. HaxojaeHue BoJopojaa B MPHUPOJIE,




2.4

2.5

2.6

buznyeckre U XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0CO0bI mofyyeHus. KuciaoTsl
U COJIU

MonsipHblii 00bEM ra3oB. PacuéTsl Mo XUMUYECKUM YPaBHEHUSIM

®dusnueckue cBoucTBa BoJbl. Boja kak pactBopurens. PactBopsl. Hacslennsie u
HEHACBILICHHBIE DPACTBOPBI. PacTBOpMMOCTH BemecTB B Boje. MaccoBas [oiis
BELIECTBA B pacTBope. XMMHUECKHE CBOMCTBa BOAbl. OcHOBaHuUA. Posib pacTBOpOB B
IPUPOLE M B XKU3HU 4eloBeKa. KpyroBopor BoOIbl B NpHUPOAE. 3arpsA3HCHHE
IpUPOIHBIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BOA

Knaccudpukanus Heopranwmdeckux coequHeHuit. Okcunbl.  Kiaccudpukanus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIC, KHCJIOTHBIC, aM(oTepHbIE) W
HeconeoOpasyrone. Homenknatypa okcuaoB. Duszndyeckue © XUMHUYECKHE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

OcHoBanus. Knaccudukanusi ocCHOBaHUMN: IIEIOYM U HEPACTBOPHUMBIE OCHOBAHHMS.
Homenkiarypa ocHoBanuii. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
[lonyyenue ocHOBaHMI

2.8

2.9

Kucnorel. Knaccupukanust xucnmor. Homenkmarypa xkucinor. Dusnueckue
XUMHUYECKHe cBoMcTBa kucior. Psan aktmBHocTH MeTauioB H.H. bexerosa.
[Tonyuyenue kucior

Comu. Howmenknatypa coneil. ®Pu3nyeckue M XUMHUYECKHE CBOMCTBA COJICH.
ITonyuenue conen

2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMH HCOPIraHUYICCKUX COEIUHECHUMN

211

XVMMHYECKUI DKCIIEPUMEHT: KaUECTBEHHOE ONPEEIICHNE CONEPIKaHNs KHCIOPOa B
BO3/yX€e, OJy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3yUYEHUE CBOMCTB KHCIOpPO/a,
HaOJr0IeHNE B3aMMO/IEHCTBHS BEILIECTB € KUCIOPOJOM M YCIOBUS BOSHUKHOBEHUS U
IpeKpaleHus ropeHus (Ioxapa), 03HaKOMJIEHUE ¢ 00pa3liaMHi OKCUJ0B U OITUCaHHE
UX CBOWCTB, OJy4Y€HHUE, COOMpaHue, pacllO3HaBaHUE U N3y4YeHUE CBOWCTB BOAOPOAA
(ropenue), B3aumojnelcTBue Bojopona ¢ okcugom wmeau(ll)  (Bo3zmoxkHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), HAOIIOIeHHE 00pa3lloB BEIIECTB KOJINYECTBOM
1 ™Momb, uccienoBaHue OCOOEHHOCTEH pPACTBOPEHMsSI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPENEIEHHON MAacCOBOM AOJEH
pPacTBOPEHHOTO BEIECTBA, B3aMMOJEWCTBHE BOJABI C MeTaulaMu (HaTpueM U
KaJbllieM) (BO3MOXKHO  MCIIOJb30BaHME  BUAECOMATEPHAJIOB),  OIpEICIICHUE
pPacTBOPOB KUCJIOT U LIEI0Yel ¢ MOMONIIbI0 HHIUKATOPOB, UCCIIEOBAaHUE 00PA3IOB
HEOPraHMYECKUX BEILIECTB PAa3JIMYHBIX KJIACCOB, HAONIO/ICHHE M3MEHEHHs] OKPacKH
MHAMKATOPOB B PACTBOPAX KHUCIJIOT U IlEJI0YeH, N3yYeHHne B3aUMOAECHCTBHS OKCUIa
menu(ll) ¢ pacTBOopoM CcepHOH KHCIOTBI, KHCIOT C METaJUlaMU, peaKIHii
HEUTpaau3alnuy, NOJy4YeHHE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO
MeTajljia JPYTUM U3 pacTBOpPa COJIM, PELIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxkHenmme KJ1acchl HEOPraHUYECKUX COSTUHEHUN»

Ilepronnuecknii 3akoH U I[lepuoanueckas cuctrema XuMu4YeCKUX 3j1emMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKH KiaccU(UKAUN XMMUYECKHX 371eMeHTOB. [loHsTHE O rpymmax
CXO/HBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE META/UIbl, TaJIOreHBI,
UHEpPTHBIE Ta3bl). OJEMEHTHl, KOTOpble O0O0pa3yloT aM(pOTEepHbIE OKCHIBl H
TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [lepuonuueckas cucteMa XHUMUYECKuX 3yemeHToB JI..
MenneneeBa. Kopotkonepuoanas u jummHHOonepuonHas ¢opmbl [lepuonndeckoit




3.3

cuctembl xumuuyeckux snemeHToB J[.M. Mengeneesa. Ilepuonsl u rpymnmsl.
DU3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MIEPUOA U TPYIIIbI 3JIEMEHTA

Crpoenue aromoB. CocraB aromubx saep. M3oromsl. DnexTponbl. CTpoeHHe
JJIEKTPOHHBIX ~ 000JI04eK aTOMOB  MepBbIX 20  XMMHYECKMX  DJIEMEHTOB
IIepuomuueckoit cucremsl .M. MenzaeneeBa. XapakTepucTHKa XHMHYECKOIO
3JIEMEHTA 10 ero nojoxeHuto B [lepuoanueckoii cucrteme .M. Mennaeneena

3.4

3.5

3aKOHOMEPHOCTM  HM3MEHEHUsI paauyca aTOMOB XHMHUYECKHX  DJIEMEHTOB,
METaJUIMYECKUX U HEMETaJUIMYECKUX CBOMCTB IO TpyHIaM U nepuojaM. 3HaueHue
[lepuonnueckoro 3akoHa u Ilepuoguyeckoil cHCTEMbl XUMUYECKHUX 3JIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. .M. MenneneeB — yu4€Hbli U rpak1aHUH

Xumuueckass  cBsa3b.  KoBajeHTHass  (NOJisipHAasl W HEMOJSIPHAsl)  CBSI3b.
DJIIEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

3.7

Crenedp oxuciieHHs. OKHCIHTEILHOBOCCTAHOBUTEIIHLHBIE pCaKIuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHCINUTEIN U BOCCTAHOBUTEIIN

XUMHUUYECKUH 3KCIIEPUMEHT: U3ydeHHe 00pa3LioB BELECTB METAJUIOB U HEMETAJLIOB,
B3aMMOJIEHCTBHE I'MIPOKCH 1A IIMHKA C PACTBOPAMM KHMCIIOT U LIEJI0YEH, IPOBEACHNE
OIIBITOB, WILTFOCTPUPYIOIIUX TPUMEPB! OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEeaKIUil
(ropeHue, peakliuy pa3ioKeHUsl, COEITMHEHUS)

9 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
BemecTBo n xumunueckast peakuus. IloBropenue

11

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuUMuU4eckux dyemeHToB /1.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMHUYECKUX HJIEMEHTOB MEPBbIX TPEX MEPUOJOB, KaJHs, KAIbIUA U UX COSAMHEHUI
B COOTBETCTBHHU C MTOJIOKEHUEM JIEMEHTOB B [leprnoandeckolr cucTeMe u CTpOCHHEM
HX aTOMOB

1.2

1.3

CrpoeHnue BeliecTBa: BUJIbl XUMUYECKOM CBSI3U. THUIBI KPUCTAITUTMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTALINYECKON PEMIETKH W BHUJA
xumuueckoi cBsa3u. Kmaccuukanus 1 HOMEHKIATypa HEOPTraHMYECKHUX BEIIECTB
(MexxmyHapoIHas U TPUBHAJIbHAS ). XUMUYECKHAE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS
K pAa3jguyHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHUN, TEHETUYECKas CBA3b
HEOPraHWYECKUX BEIECTB

Knaccudukanys XuMHYECKHX peakuui MO pa3InyHbIM MpU3HAKaM ([0 YHUCTYy U
COCTaBy YYacTBYIOIIMX B peakIMH BEIIECTB, IO TeIIOBOMY 3¢pdeKry, ™o
M3MEHEHHUIO CTENEeHEH OKHUCICHHS XUMHUYECKHX AJIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4acTHIO KaTalu3aTropa). DK30- U SHAOTEPMUYECKUE PEaKIUH, TEPMOXUMUYECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKIuu

1.4

[Tousitue 00 O6paTI/IMBIX n HCO6paTI/IMBIX XUMHYCCKUX PCaAKIUAX. Ilonsatue o
TOMOTI'CHHBIX W T'€TCPOICHHBIX PCAKIUAX. IlonsTe 0 XMMHUYECKOM PAaBHOBCCHHU.
CDaKTOpBI, BJIMAIOIIUC Ha CKOPOCTb XUMHYISCKOMU peakuunu U IIOJIOKCHUC
XUMHYECCKOT'O paBHOBECHUA

1.5

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC pEaKIum, AJIEKTPOHHBIN OamaHc
OKUCJIUTEITHHO-BOCCTAHOBUTEIILHOM peaxiuu. CocraBnenue ypaBHEHUH
OKHCITUTEIIbHO-BOCCTAHOBUTEIPHBIX ~ PEaKIMH €  HCIOJIb30BAaHHEM  METOJa
ANEKTPOHHOTO OaslaHca




1.6

Teopust SJIEKTPOJUTUYECKON JUCCOUUALMU. JIEKTPOJIUTHI W HEIJIEKTPOIUTHI.
Karnonsl, aHnonsl. MexaHu3M AMCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckon cBsa3u. Crenenb nuccounanvu. CuibHbIE W ciaOble 3IEKTPOIMTHI.
Peaknmu woHHOrO OOMEHa. YCNOBHSI TPOTCKAHUS PEAKIMi HOHHOTO OOMeEHa,
MOJIHBIE M COKpALEHHBIE HWOHHBIE YpaBHEHUs peakuui. CBoiCcTBa KHCIOT,
OCHOBAHUH U COJIEH B CBETE MPEACTABICHUI 00 3JIEKTPOJUTHUECKON AUCCOLUALIIH.
KauectBenHnsle peakuinu Ha HOHBL. [loHsITHE O TMApPOIN3E coel

1.7

2.1

2.2

2.3

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKHX
PEImETOK HEOPraHMUECKUX BEIIECTB — METAJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJa HATpHs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON peakIMh OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE
3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BELIECTB, IpOLEcca JUCCOLUHUAIMU  KHUCIIOT,
miesioueid U coiyiel (BO3MOYKHO MCIIOJIb30BAaHHE BHJIEOMATEPUANIOB); IPOBEICHHE
OIBITOB, WJUIIOCTPUPYIOIIMX MPHU3HAKM HPOTEKaHHUs pEaKkUud HOHHOTro oOMeHa
(oOpa3zoBaHue ocaaka, BbIIENEHHE Tra3a, oOpa3oBaHHE BOJbI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUi
(ropeHue, peakiuy pas3jIoKEHUs, COCAMHEHHUS); Pacllo3HABAHME HEOPraHUYECKHX
BEIIECTB C IIOMOLIBIO  KAYECTBEHHBIX peakUuMid Ha HOHBI;  pELICHUe
OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hewmeramisr u ux COCANHCHUA

OOm1ast xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE
crereHd okucieHus. CTpoeHue M (QuU3MUECKHEe CBOWCTBA IMPOCTHIX BEILECTB —
rajJioreHoB. XHWMHUYECKHE CBOWCTBA Ha MpuUMepe xjopa (B3aUMOJEHCTBHE C
MeTajulaMH, HeMeTaulaMu, Menouamu). XiopoBogopoa. CoisiHas KHUCIOTa,
XMMHYECKHE CBOWCTBA, IMOJy4YeHUE, MpuMeHeHue. JleictBue xjopa H
XJIOPOBOZOPOJa Ha OpraHu3M 4eoBeKa. BakHelne XJI0puabl U UX HAXOKICHHUE B
IpUpoie

O0m1as xapakrepucTrka 31eMeHToB VIA-rpymnmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHusd. CTpoeHne W (U3NYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa U Cepbl. AJNIOTPOITHBIE MOJU(PHUKAIIMUA KUCIOPOJa U CEphl.
Xumunyeckue cBoiictBa cepbl. CepoBOI0PO, CTPOEHUE, PUINYECKUE U XUMUYECKHE
cBoiicTBa. OKCHIBI CEPBI KaK MTPENCTABUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa,
¢bu3nueckre 1 XMMHYECKHUe CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT U
cneuupuyeckue). XUMHUYECKHE DPEAKLUH, JIeKALIMEe B OCHOBE HPOMBIIIJICHHOTO
crocoba monydyeHuss cepHoil KHciIoThl. [lpumenenue. Conn cepHOM KHUCIOTHI,
KayecTBEHHasl peakuus Ha cyibdar-uoH. HaxoxaeHnue cepsl U €€ coelnHEHUN B
pUpoe. XUMUUYECKOE 3arps3HEHHE OKPYXKAIoUIeH cpeabl COCTUHEHUSIMH CEphbl
(KUCTIOTHBIE  JTOKAM, 3arpsA3HEHHWE BO3AyXa M  BOJOEMOB), CHOCOOBI €ro
MPeIOTBPALLECHUS

O6mas xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUS. A30T, paCpOCTpaHEeHUE B IPUPO/IE, GU3NUECKUE
U XxuMHuueckue cpoiicta. Kpyrosopor a3ora B npupoje. AMMHaK, ero pusndeckue
U XHMMHMUYECKHE CBOICTBa, MoJiyueHHe U npuMeHeHue. Coiaum aMMOHHA, HX
¢u3nyeckue M XUMHUYECKUE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasg KHUCIOTa, €€ MOoJydeHHe, (pU3MUecKue W XUMHUYECKUE
cBoiicTBa (OOImME Kak TPEACTABUTENS Kiacca KHUCIOT W CHEIU(UUECKHE).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHMS B KAUECTBE MUHEPAIBHBIX YI0OpEHUH.
XUMHUECKOE 3arpsI3HEHUE OKPYXKAroIel cpelbl COeAMHEHUSAMH a30Ta (KMCIOTHBIE
JOKH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB)




2.4

2.5

®dochop, amnorponHbie Momudukaiuu docdopa, (GU3NUYECKHE W XUMUUYECKUE
coiictBa. Oxcua dhocdopa(V) u pochopnas kucnora, GU3NIeCKHe U XUMHUSCKUC
cBoiicTBa, monydenue. Mcmonb3oBanue ¢ocdaroB B KayecTBe MHHEPATbHBIX
ynoopenuit

OOm1as xapakrepucTrka 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEHU OKUCICHUS. YTJIepoj, auIOTpOnHble MOAU(pUKALUY,
pacmpocTpaHeHue B MpHUpojae, GU3NUecKkrne u XUMUIECKUE CBOMCTBA. AJICOPOITHS.
Kpyrosopor yrunepoma B mnpupome. Okcuibl yriaepoaa, HUX (uU3MUECKHE WU
XUMHYECKHE CBOWCTBA, ICHCTBUE HA JKUBBIC OPTaHU3MBI, TOTYYCHUE U IPUMEHEHUE.
DKoJoru4eckre IMpolsieMbl, cBA3aHHbIE C okcuaoMm yriaepona(lV); rumoresa
rJI00aTFHOTO TOTEIJICHHSI KJIMMAaTa; TapHUKOBBIN A (deKT. YroapHas KUCIOTa U e€
comu, uUX (u3MuUecKue M XUMHUYECKHE CBOWCTBA, IMOIYYCHHE U IPUMEHEHHUE.
KauecTBeHHas peakmus Ha kapOoHAT-HOHBL. Vcrob30BaHHE KapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO035HCTBE

2.6

[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COEIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, [NIMLEPUH, YKCYCHasl KUCIIOTa).
Nx coctaB u xumudeckoe crpoenue. [loHsTHe 0 OMOIOrnYecKy BayKHBIX BEIIECTBAX:
KHpax, Oelkax, yrieBojax — M UX pOJIM B >KM3HM dUeloBeKa. MarepuaabHOe
€MHCTBO OPraHUYECKUX U HEOPTAHUUECKUX COECAUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue U XMMUYECKUE CBOMCTBA, MOJyuYE€HUE U MPUMEHEHUE.
CoenuneHus kpeMHus B mpupoze. Oomme npeacraBieHus o6 okcuae kpemuaus(IV)
U KpeMmHUeBOM kucinore. CHIMKATBl, WX HUCHOJIb30BaHHWE B OBITY, MEIUIUHE,
MIPOMBIIIIIEHHOCTH. Ba)kHEeHIIMe CTPOUTENBHBIE MaTEpHaNIbl: KEPAMMKA, CTEKIIO,
IIeMeHT, ©OeToH, xkene300eToH. [IpoOmembl 0Ge30macHOrO  HMCMOIB30BAHUS
CTPOUTETHHBIX MaTEPUAJTIOB B TIOBCETHEBHOM KU3HU

XUMUYECKUN SKCIIEPUMEHT: HU3Yy4YeHHE OO0pa3loB HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEJIEHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHI-UOHBI
1 HaOJIOZeHHE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpa)karonire Gu3ndecKue u
XUMHUYECKHUE CBOMCTBA TAJIOT€HOB M WX COCIMHEHHUM (BO3MOXKHO HCIIOIH30BAHUE
BHUJICOMATEPHANIOB); O3HAKOMIIEHHE C oOpa3laMu XJIOPUIOB (TAJIOT€HUIOB);
03HAaKOMJICHHE C 00pa3liaMu Cepbl U €€ COeTMHEHUSIMHU (BO3MOXKHO HUCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); HaOJIOJIEHNE TMpollecca OOYIIMBaHUS caxapa Moj JIeiCTBHEM
KOHIEHTPUPOBAHHOM CEpHOW  KHUCJIOTBI, HM3YYEHUE XUMHUYECKHUX CBOWCTB
pa30aBIeHHON CepHON KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOM peakiuy Ha cynbdar-
WOH W HaONIOJeHHE TPU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NICCKUMHU
cBoiicTBamu a3zoTa, (ochopa W UX COCTUHEHHH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEpPHAIOB), 00pa3IiaMu a30THBIX U (PocPOpHBIX yAOOpEeHUH; MOIyIeHHE,
coOupaHue, pacro3HaBaHHE W H3y4YCHHE CBOICTB aMMHUaKa; IPOBEICHHE
KaueCTBEHHBIX PEAKIIUi Ha MOH aMMOHUS U (ochaT-noH U U3YICHHUE MMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEJbIO
(BO3MOXHO HCMOJIb30BAaHHUE BHJICOMATEPHAIIOB); W3y4YEHHE MoJenen
KPUCTAINIMYECKUX pemETOK anMasa, rpadura, ¢yuiepeHa; O3HAKOMIIEHUE C
MPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM TMPOTUBOTA3a; MOJYYCHHE, cOOMpaHHe, Paclo3HABAHUE U HU3YUYCHHE
CBOMCTB YIJIEKUCIIOTO ra3a; MpPOBEJCHHE KAaueCTBEHHBIX peakuuil Ha KapOoHAT- U
CUWJIMKAT-UOHBl M M3Y4YEHHE TNPU3HAKOB MX MPOTEKAHMS; O3HAKOMIICHHUE C
MPOAYKIIMEN CUIIMKATHOW NMPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a7a4
1o TeMe «BaxkHelie HeMeTaulbl U KX COCTUHEHUSD)

MerTaibsl 1 uX COCIUHCHUA




3.1

3.2

OOmiast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU MX
nosioxkeHus B Ilepuonnueckon cucreMe xuMuueckux anementoB 1.1, Menaeneesa
U cTpoeHust aToMoB. CTpoeHne MeTajuioB. MeTayunyeckas CBA3b U METAJIINYECKast
KpUCTAJIJINYECKasl pelI€TKa. DIEKTPOXUMUUECKUM Psil HAIIPSHKEHUH METaJlJIOB

du3ndyeckue M XUMHYECKHE CBOWCTBA MeTayuioB. OOmue crnocoObl MONyYeHUS
MeTa/uioB. [IOHSATHE O KOPpPO3MH METaJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBel (CTaib, YyryH, JIOPATIOMHUHUN, OpOH3a) U UX MPUMEHEHHE B
OBITY M TPOMBIIIICHHOCTH

3.3

3.4

3.5

Hlenouynsle Metaybl: mnonoxenue B Ilepuonnyeckoil cucrtemMe XHUMHUYECKUX
anemeHtoB [[.MI. MenpaeneeBa; CTpOE€HHE MX aTOMOB; HAaXOXIEHUE B MPHUPOJE.
duznyeckue U XUMHYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUAbI U
THAPOKCU LI HATPUSA U KaJlus. HpI/IMeHeHI/IG ISCJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

[IlerounO3eMeENnbHBIE METAJUIBI MArHUM M KaJIbLMI: 10J0KeHue B [lepnoandeckoit
cucreMe XuMHueckux oauieMeHToB JI.MI. MenneneeBa; cTpoeHHME HX aTOMOB;
HaxoKJIeHHe B npupoje. Pu3ndecKkue U XMMHIECKUE CBOMCTBA MarHusi U KaJbLUs.
Baxuelimue coequHeHus Kaublus (OKCHJ, THAPOKCU, coir). JKECTKOCTb BOJBI U
CTOCOOBI €€ yCTpaHEeHHUs

AmomuHui: nonoxeHue B Ilepuonuueckon cuctemMe XuMU4ecKux dinemenTos [1.1.

MeHz[eJIeeBa; CTPOCHHUC aTOMA, HAXOKJACHHC B IIPUPOJC. duznyecKkue U XUMHYECKHE
CBOMCTBA aJIOMHHMA. AM(I)OTCpHLIe CBOMCTBA OKCHJIA U THAPOKCH A aIFOMHUHUA

3.6

3.7

Keneso: monoxenue B [lepuoauueckoil cucremMe XUMHYECKHX 3iaemeHnToB J[.U.
MeHieneeBa; CTpOCHHE aTOMA; HaXOXK/JIeHHE B pupoie. Pu3muecKkue 1 XMMUIECKre
cBoiicTBa >kene3a. Oxcuzapl, ruapokcunsl u comu xkenesa(ll) u xeneza(Ill), mx
COCTaB, CBOMCTBA U MOJy4CHHUE

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIJICHHE C 00pa3liaMyd METAJUIOB M CILJIABOB, UX
(bu3MYECKUMHU CBOWCTBAMU; H3yUYEHHUE PE3YIbTATOB KOPPO3UU METAUIOB (BO3ZMOXKHO
WCIOJIb30BaHNE BHUACOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHS OKCHIA
KalbllMsl W HATpusi C BOJMOM (BO3MOXHO HCIOJIB30BaHHE BHIEOMATEPHAIIOB);
HCCJICJIOBAaHNE CBOWCTB KECTKOW BOJIBI; MpOIleCcca TOPEHHUS Kejle3a B KUCIOPOJe
(BOBMOXKHO  HWCHOJB30BAaHUE  BUICOMATEPHANIOB); MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI (MAarHUs, KaJIbIIHs, aTFOMUHUS, IIMHKA, XKene3a(1l)
n xene3a(Ill), memu(Il); HaOmromeHue u omHMcaHUE TPOIECCOB OKPAIIMBAHHS
IUIAMCHH WOHAMHU HATpHs, KaJIdsd H Kaldblus (BO3MOXHO WCIIOJh30BaHHE
BUJICOMATEPHAIIOB); UCCIeN0OBaHNE aM(POTEPHBIX CBONCTB TUPOKCHIA ATFOMUHUS U
THJIPOKCHJIA ITUHKA; PENICHHE SKCIIEPHUMEHTAIBHBIX 3a/1a4 1Mo TeMe «BaxHenrme
METaJUTbl U UX COCTUHCHUS

XUMHS U OKpYKarollas cpesia

4.1

HosBrie MaTCpHraJIbl U TCXHOJIOTHUH. BemectBa n MaTCpHraJibl B MMOBCEAHEBHOM KM3HU
YJeJIoBeKa. XUMHUS U 300pPOBEE. be3omacHoe ncnoab30BaHNE BEIIECTB M XUMHYECKUX
peaKI_II/Iﬁ B 6BITy. HCpBa}I MOMOIIb ITPpU XUMHUYCCKUX OKOr'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJOTHYECKONH TPpaMOTHOCTU. XHWMUYECKOE 3arps3HEHHE OKpYy Karolen
cpeast IIJAK. Ponp xumuMM B pemieHMH 3Kojorudeckux mpobsem. Ilpupoansie
WCTOYHUKH YIJICBOJOPOJOB (Yrojb, MPUPOAHBIA Ta3, HEe(Th), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMHUYECKUH HKCHEPUMEHT: HM3y4eHHe OOpas3loB MaTepUalIOB (CTEKJIO, CIUIABBHI
METAJUIOB, TOJIMMEPHBIE MaTEpPHAIIb)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHMSI

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHS OCBO€HMSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTI0 0011ero oopaszoBanus Ha ocHoBe PI'OC

[Ipencrasienue:

11

0 TIIO3HAaBAaE€MOCTH SIBJICHHI npupoabl, IMOHHUMAHHUC 00BEKTUBHOMI
3HAYUMOCTH OCHOB XHMHYCCKOH HAayKM Kak obOnacTu COBPCMCHHOT'O
CCTCCTBO3HAHHA, KOMIIOHCHTA O6IJ.[CI>1 KYJIbTYpbl H HpaKTH‘{eCKOﬁ
ACATCIIBHOCTH  4YCJIOBCKAa B  YCJIOBUAX  COBPEMCHHOI'O 06HI€CTBa;
INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAX IIO3HAHUA, B TOM YHCIIC SKCIICPUMCHTAJIBHBIX H
TCOPCTUICCKHUX METOJaX UCCICAOBAHNA BCUICCTB U U3YYCHUA XUMHUYCCKUX
peaKHHﬁ; YMCHHUC HCIIOJIb30BaTb MOJCIN IS 00BACHEHUS CTPOCHUA
ATOMOB 1 MOJICKYIJI

0 cdepax mpohecCHOHAIBHOW AEATEIBHOCTH, CBS3aHHBIX C XHUMHEH H
COBPEMEHHBIMU  TEXHOJIOTMSIMHA, OCHOBAHHBIMU HAa  JIOCTHIKEHUSX
XUMHUYECKON HaYKH, YTO IMO3BOJIUT OOYUYaIOLIUMCS pacCMaTpUBATh XUMHUIO
Kak cdepy cBoeil Oyaymiel npodeccHoHaIbHON JIeTETbHOCTH U CAEIaTh
OCO3HAHHBII BBIOOP XMMHH KaK MPOQHIBHOTO MPeIMETa MPU Mepexoie Ha
YPOBEHb CpeaiHero o01iero 00pa3oBaHus

Branenue cucreMoli XMMMYECKUX 3HAHUM M yMEHUE NTPUMEHATHh CUCTEMY
XUMUYECKUX 3HAHUN, KOTOPasi BKIIIOYAET:

2.1

BOKHEUIINE XUMHUYECKHE IIOHATUA: XHMHUYECKUH DJIEMEHT, arToM,
MOJIEKYJIA, BEILECTBO, IIPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOJIHASA H
HEOJHOPOJHAs CMECh, OTHOCUTEIBHBIC aTOMHAsA U MOJIEKYJIIpHAs MaccChl,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, OKCHU,
KHCJIOTa, OCHOBaHME, CONb (CpeAHss), XUMHUYECKas peaklus, peakiuu
COCIMHEHMS, PEAKLUUU PA3JIO0KEHHUs, PEaKIUM 3aMELICHUs, pPEaKIHuH
oOMeHa, TeTI0BOM APPEKT peakIuu, K30~ U SHAOTEPMUUECKUE PEaKIUH,
pacTBOp, MaccoBas A0S XMMHUYECKOTO 2JIEMEHTA B COEIMHEHUH, MaCCOBas
JI0JIsI ¥ IIPOLICHTHAsl KOHIICHTPALMs BEIECTBA B pacTBOPE, AP0 aTroma,
AIIEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTanb, paauyc aToma,
BAJICHTHOCTb, CTEIEHb OKHUCJICHUS, XUMUYECKas CBS3b,
ANEKTPOOTPHULATENIBHOCTD, MOJISAPHAsA U HENOJIApHAs KOBAJEHTHAs CBS3b,
WOHHAsl CBsA3b, META/UIMYECKass CBsA3b, KPUCTAJUIMYECKAs peLIETKA
(aTomMHas, MIOHHAs, METAJUIMYECKasi, MOJIEKYJISIpHas ), UOH, KATUOH, aHUOH,
AJIEKTPOJIUT U HEDJIEKTPOJIUT, JIEKTPOIUTUYECKAS AUCCOLMALINS, PEAKLIU
MOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEaKIUH,
OKHCIIUTEIb M BOCCTAaHOBUTEIb, OKHMCIEHHME U BOCCTaHOBIJICHHUE,
AJIEKTPOJIM3, XHUMHUYECKOE paBHOBecHEe, OOpaTHMble M HEOOpaTHMBbIE
peaxkuu, CKOpOCTh XMMUYECKON peakuuu, karanuzarop, IIJIK, koppo3us
METAJIJIOB, CILUIABBI

2.2

OCHOBOIIOJIAraloOlue 3aKOHbI XUMHH: 3aKOH COXPaHEHUsS MaccChl,
nepuoauueckuii 3akoH [[.M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTABa,




3aKOH ABOTaIpO

2.3

3.1

3.2

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

Biiagenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOILICH

yYMEHHUE MPAaBUIBHO UCIOIB30BATh N3YUYECHHBIE BEIIECTBA U MaTepHalbl (B
TOM YHCJIE€ MUHEpallbHble YAOOpEHUs, METAUIbl U CIUIaBbI, MPOJYKTHI
nepepadOTKA  MPHUPOJHBIX ~ MCTOYHHKOB  YIJIEBOJOPOJOB  (YIJId,
MPUPOJHOTO raza, HeTH) B OBITY, CEIBCKOM XO035IICTBE, HA POU3BOJICTBE
¥ TIOHUMaHWE 3HAYEHUS JKUPOB, OENKOB, YIJIEBOJOB ISl OpraHu3Ma
YeN0OBeKa; YMEHHE MPOTHO3UPOBATH BIMSHUE BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPraHM3M Y€JIOBEKa U OKPYKAIOUIYIO IPUPOIHYIO CpEy

YMCHHUEC HHTCIPHUPOBATE XHMMHUUYCCKHEC 3HAHHA CO 3HAHWAMHU OPYTHUX
y‘IC6HLIX npcaIMCTOB

3.3

3.4

HaJIMYKME OMbITa pabOTHl C pa3IMYHBIMU MCTOYHMKAMU HH(OpMAIUu 1o
XUMUM  (Hay4Has M HAy4yHO-TIONYJspHAas JIUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(bOpMaHI/IIO O BC€IICCTBAxX, MHX
MMPEBPALICHUAX U IPAKTUYICCKOM IPUMCHCHNUU U YMCHHUC UCITIOJIb30BATh eé
AJI pCIICHUA yT-Ie6HO-HO3HaBaTCJII)HI)IX 3aga4

Bnanenue ocHoBaMH MOHSATUITHOTO amnmapara U CUMBOJUYECKOIO S3bIKa
XUMHH JUISI COCTaBIEHUSI (GOPMYTT HEOPraHUYECKUX BEILIECTB, YPAaBHEHUMA
XUMUYECKHUX peakinii; ocHoBamMu xumuueckoil HomeHkIaTypsl (IUPAC u
TPUBHAIBHOI)

YMeHHe OOBSCHATh CBSI3b IIOJIOKEHHS DJICMEHTa B Hepnonnqecxoﬁ
CHUCTEMCE C YHCJIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUA ATOMOB XUMHUYICCKUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, O6IJ_ICC = 15(0 () BHCKTpOHOB),
pacnpeaci€cHucM JOJICKTPOHOB II0 OJHCPIreTUYCCKUM YPOBHSAM aTOMOB
MEPBLIX TpéX IEprUoOaO0B, KaJIUs U KAJIbIIUA

IIpencraBienre O NEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX
DJIEMEHTOB (pagMyC aToMma, 3JIEKTPOOTPULATENBHOCTh), MPOCTBIX H
CJIOKHBIX BELIECTB OT IOJIOKEHUS JJIEMEHTOB B Ileprnonnueckon cucreme
(B MaJpIX MEpUO/aX U IIaBHBIX MOATPYMIax) U 3JIEKTPOHHOTO CTPOEHUS
aToMa

7.1
7.2
7.3

8.1

YMenue kinaccupuuupoBarh:

XUMHUYECKHUEC DJICMECHTHI

HEOpraHMYeCKre BellecTBa

XUMHUYCCKUEC pCAKIINHA

YMeHue onpenensiTh:

BaJICHTHOCTb M CTENIEHb OKUCIIEHUSI XUMUUYECKUX JIEMEHTOB, 3apsi/i HOHA

8.2
8.3

BUJ XHUMHYECKOW CBSI3M M THUI KPUCTAIUIMYECKOW CTPYKTYphl B
COETUHEHUIX

XapakKTep Cpelibl B BOJAHBIX PacCTBOpaxX BeUIECTB (KUCIOT, OCHOBAHUM)

8.4

OKHCIINTEIIb U BOCCTAaHOBHUTCIIb

YMeHne xapakTepu3oBath (GU3HMUECKUe U XUMUYECKUE CBOMCTRA:

9.1

MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPO, TpaduT, ammas, KpeMHHH,
azot, gocdop, cepa, XJIop, HATPUI, KaTuil, MArHUH, KAJIBIUN, ATFOMIHHA,
KEJe30)




CJIOKHBIX BEIIECTB, B TOM YHCJIC WX BOIHBIX PacTBOPOB (BO/a, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJI, OKCHABI M THUAPOKCHAbl MeTaioB [-I1A
rpyn, amomunans, meau (I1), nunka, xenesa (II u III), okcuabr yraepona

9.2 (II u 1V), xpemuus (IV), azora u ¢ocdopa (III u V), cepsr (IV u VI),
CepHHUCTasA, CepHas, a30TUcCTas, a30THasd, ¢ochopHas, yrojpHas,
KPEMHHEBasi KUCIIOTA U MX COJIH)
IPOTHO3UPOBATH M XapaKTEPH30BATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 HX COCTABa M CTPOCHHA, NPUMEHEHHE BEUIECTB B 3aBUCHMOCTH OT HX
CBOWCTB, BO3MOXXHOCTh NPOTEKAHHUS XHWMHUYECKHUX IPEBpAIICHUN B
Pas3INYHbIX YCIOBUAX
10 YMeHue coCTaBIsATh MOJIEKYJISIpHbIE U HOHHBIE YPAaBHEHUS peakLuii, B TOM
qucie:
10.1 peaxkiuii HOHHOro OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUN
103 WITIOCTPUPYIOIIUX XMMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB (TPYIIN)
HEOPraHMYECKUX BEIIECTB
10.4 MOJTBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBS3b MEX/TY HUMHU
11 YMeHue BBIYUCISTD (IIPOBOUTH PACUETHI):
111 OTHOCHTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChI BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT'0 JIEMEHTa B COEAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 10 YPaBHEHUSIM XUMHUECKUX PEaKIUil 1 HAXOAUTh KOJMYECTBO BEIIECTBA,
00BEM U MacCy peareHTOB WU MPOJYKTOB pEaKIH
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM METO/IaMH HAy4YHOTO MO3HaHMA (HAOIIOZCHUE, U3MEpEHHe,
191 OKCIIEPUMEHT, MOJCIHPOBAHNE) TIPU U3YYCHHH BEIIECTB U XUMHYECKUX
SBJICHUN; yMeHUEe cPOpMyIHpoBaTh MPOOIEMY M NPENTIOKHUTh MyTH €€
pemeHHs
122 0e301macHoOi paboThl C XUMUYECKMMH BEIIECTBAMHU, XUMHUUECKOH TIOCY101
U 1abOpaTOpHBIM 000PYAOBaHUEM
npaBuUiIaMy 0e30MacHOro oOpalieHHs ¢ BEIIECTBAaMH, MCIIOJIb3YEMbIMH B
TIOBCEHEBHOM JKM3HM, TpPaBUJIAMH IIOBEIEHHUS B IEIAX COEpeKeHHS
12.3 30POBbSI M OKpY)Kalolled NpUpOAHON cpeabl; MOHMMaHUWE Bpenaa
(omacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTaHU3MBI ONIPEACTIEHHBIX BEIIECTB,
Croco0OB YMEHBIUICHUS U MPEJIOTBPAIICHHUS UX BPEAHOTO BO3/ICHCTBUS
13 Hamnune npakTWYecKWX HABBHIKOB IUIAHHUPOBAHUS M OCYIIECTBICHUS
CJIEAYIOUIMX XUMHUYECKUX IKCIIEPUMEHTOB!
U3yueHHe U omnucaHue (U3NUYECKUX CBOMCTB BEILIECTB; O3HAKOMIICHHE C
131 (GU3NIECKUMU M XMUMHUYECKUMH SIBIICHUSIMH, OTIBITHI, WILTIOCTPUPYIOIINE
NPU3HAKYU IPOTEKAHUS XUMUYECKUX PeaKInii
13.2 u3ydeHHe croco0O0B pa3feNeHHs cMecen
MOJIy4eHHE KHCIOPOJa U U3YYEHHUE €ro CBOMCTB; MOIy4YeHHEe BOIOPOJIA U
13.3 W3y4eHUE €ro CBOMCTB; TOJYYCHHUE YTJICKHUCIOTO Ta3a W M3Y4YCHHE €ro
CBOMCTB; I1I0JIy4YE€HUE aMMHAKa U U3YYECHHUE €Tr0 CBOMCTB
13.4 IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIIEHHOM  MAacCOBOM  JIOJIEH

PAaCTBOPEHHOTO BEIIECTBA




135

13.6

MPUMEHEHNUE MHANKATOPOB (JIakMyca, METHUJIopaHka u (eHondTaaecuHa)
JUISL OTIPENICJICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT U IIEI0Yei

MCCJIEJOBAHHE U ONIMCAHNUE CBOMCTB HEOPraHUYECKUX BEILIECTB Pa3INYHbIX
KJIACCOB; M3y4YEHHME B3aMMOJICHCTBHUSA KHUCIOT C METaUIaMH, OKCHUIAMHU
METAJIJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHUSMH, COJISIMU;
HOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOIO0 MeTasula
JOpYyrHM M3 DPacTBOpa COJIM; HCCIEIOBaHUE aM(OTEpPHBIX CBOWCTB
T'MJPOKCUI0B AIFOMUHUS U ITUHKA

13.7

13.8

pelICHUE SKCIEePUMEHTANBHBIX 3amad 1o TemaMm: «OCHOBHBIC KJIACChI
HEOPTraHWYECKUX COCAMHEHHIY; «DIEKTPOIUTUUECKAST IUCCOLUALIUS;
«Baxxnenne HEMETAINIBI U UX COSAMHCHUS»; «BakHeHIne MeTajiabl B
HX COECIUHEHUS

XUMHYECKHE SKCIEPUMEHTHI, MIUTIOCTPUPYIONINE MPHU3HAKH MPOTEKAHHS
peakLuii HOHHOTO 0OMEHa; Ka4YeCTBEHHBIE PEaKLUN Ha MPUCYTCTBYIOIIUE
B BOJHBIX pAacTBOpPax HOHBI: XJIOpUA-, OpPOMHI-, HOIHI-, Cymnbdar-,
docdar-, xapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCHI-MOHBI, KaTHOHBI
aMMOHMSI, MarHus, KanblMsl, AIIOMUHUS, JKee3a (2+) u xxenesa (3+), meau
(2+), nuHKa

14

141

14.2

YmMmenue:

NpPEACTaBIATh  pEe3yJabTaThl  JKCIIEpUMEHTa B  (QOpMe  BBIBOJOB,
JI0Ka3aTeabCcTB, TIpaUKOB M TaOJMI U BBIABIATH HMIUPHUUYECKHUE
3aKOHOMEPHOCTH

YCTaHABJIMBATL CBA3U MCKAY pPC€aIbHO Ha6J'IIO)Ia€MBIMI/I XUMHNYECKUMHU

ABJICHUSIMU M IIPOLIECCAMM, IMPOUCXOIAIIMMU B MAaKpO- U MHUKPOMMPE,
00BSACHATh IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMUH

Kon

1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
[TepBoHaYaIbHBIC XUMUYECKHUE TIOHSATHS

11

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

13

14

1.5

ATOMEI 1 MOJICKYJIBL. Xumudaeckue 31eMeHThl. CHUMBOJIBI XHMHYECKHX DJIEMEHTOB.
HpOCTBIe 1 CJIIOKHBIC BEUICCTBA.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JeMeHTOB. CTerneHb
OKHCIICHUS

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTECIbHAS aTOMHas  Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBast 10JI1 XUMHUYECKOro 3JIEMEHTA B
COCAMHCHUU

KomuuectBo BemectBa. Monbs. Momsipuass macca. Mousipablii 00bEM  Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCIIA CTPYKTYPHBIX €IMHUII BEIIECTBA

1.6

dusznyeckrue ¥ XUMUYECKHUE SIBJICHUS. XUMHYECKast pCaKnug U et IIPpU3HAKHU. 3aKkoH
COXpPaHCHUA MACChbl BCIICCTB. XUMHUYEeCKUe YpaBHCHHA

[Iepnonnueckuit 3akoH u Ilepuoanueckas cucrema XUMHUYECKUX ieMeHToB JI.1.
Menneneea. CTpoeHHE aTOMOB

2.1

Ilepnoanueckuii 3akoH. [lepuonnueckas cucrteMa XHUMHUYECKUX 3jeMeHTOB JI.M.
Menneneesa. Ilepuonsl m rpymnmbsl. PU3NMYECKUN CMBICT IMOPSAKOBOTO HOMEpA,
HOMEpPOB IIEPUOJIA U TPYIIBI DJIEMEHTA

2.2

2.3

Crpoenue aromoB. CocraB aromHbix saep. M3orombsl. OnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000J0YEeK aTOMOB MepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepnoanueckoii cucremst .M. Menneneena

BaKOHOMepHOCTI/I B HM3MCHCHHH CBOMCTB XHMMHMYECKHX DJIEMCHTOB MEPBBIX TpéX
nepuoaoB, KaJvsd, KalbLUsd (paz[I/cha 4ATOMOB,  JJICKTPOOTPUIATCIBHOCTH,
MECTAINIMYCCKUX U HEMCTAJINIMYCCKHUX CBOI\/JICTB) n ux COG)II/IHGHI/Iﬁ B COOTBETCTBUU C
IMOJIOKCHHUEM JJICMCHTOB B Hepﬂommecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckass  CBs3b. KoBaneHTHass  (MOJsipHAs W HEMOJspHasl)  CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas cBsI3b. MeTamnuueckas
CBA3b

3.2

Tumsr KPpUCTATNINYCCKUX peI_HéTOK (aTOMHEUI, HWOHHas, MeTaJ’IJ’II/I‘-IeCKa}I),
3aBHCHUMOCTE CBOMCTB B€IICCTBa OT THIIA KpPICTaHHPIquKOfI peHIéTKI/I H BUJIA
XUMHYECKOM CBA3U

Baxnelme mnpeacTaBuTENM HEOpPraHMYecKux BemecTB. Hemeramnsl U ux
coeaqnHeHusI. MeTauibl 1 UX COeIMHEHUS

4.1

Knaccupukanus u HOMEHKIATypa HEOPraHWYECKUX COEAMHEHUN: OKCHIIOB
(coneoOpa3syromue: OCHOBHBIC, KUCJIOTHBIE, aM(pOTEpHBIE) U HECOJIeo0pa3yIoue;
OCHOBaHUU (ménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucnopoacoepkamuye 1 OECKUCIOPOIHBIC, OJITHOOCHOBHBIE M MHOTOOCHOBHEIE);
coJiel (CpeTHUX U KHUCIIBIX )

4.2

dusuyeckue U XUMUYECKHUE CBOMCTBA MMPOCTBIX BCHICCTB-HECMCTAJJIOB: BOAOPOJA,
XJIOpa, KHCIIOPOJa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS




4.3

duszndyeckre ¥ XUMAYECKIE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTUA, HATPUA,
KaJlusg, Margvsda ¢ KaJbllWsda, aJIOMHMHHA, XKCJIC3a. 3JI€KTpOXPIMH‘-I€CKPIﬁ paa
HaHpH)KeHI/Iﬁ METAalJIOB

4.4

4.5

4.6

Ouznyeckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIWHEHUI HEMETaJlIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHUAKA

®dusnueckue U XUMUUECKHE CBOMCTBA OKCUI0B HeMeTaluioB: cepsl (IV, VI), azora(ll,
IV, V), dochopa(lll, V), yrnepoma(Il, 1V), xpemuus(IV). Ilomyduernne okcuaoB
HEMETAIIJIOB

Xumuueckue cBoicTtBa okcuaoB: meTaiioB [A—IIIA rpymm, uubka, meau(ll) u
xkenesa(ll, III). ITomydeHue OKCHUI0B METAIIIOB

4.7

XUMHUYECKHE CBONCTBA OCHOBaHMM M aM(OTEPHBIX THUIAPOKCUIOB (Ha IpuUMepe
TUIPOKCUIOB IIOMUHMS, XkKene3a, HuHKa). [loaydyeHre ocHOBaHUN U aM(pOTEPHBIX
TUAPOKCHJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOIOPOJIHOM, CEpOBOIOPOIHOM,
CEpHHUCTOM, CEepHOM, a30THOH, QochopHON, KpeMHUEBOH, yroiabHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KucioT. [lomydyenue
KHCJIOT

4.9

OO6mue xuMHYECKUe CBOMCTBA cpeHuX coneil. [Tomyuenue coneit

4.10
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[Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpOJa, AaMMHUAKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu

[lonyyenne ammuaka, CEpHOM M a30THOW KMCIOT B HpPOMBINUIEHHOCTH. OOmiue
CHoCOOBI MOJTYyYEHHS METAJUIOB

412

I'eneTnueckas cBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX CO€OUHEHUI

5.1

5.2

XUMUYECKUE PEAKIIUU

Knaccudpukanus XUMUYECKUX PEAKIMM MO pa3iUyHBIM MpPU3HAKAM: MO YHCIy U
COCTaBY YYacCTBYIOLUX B PEAKIMH BEIIECTB, 110 TEIIIOBOMY dPPEKTY, IO U3MEHEHUIO
CTENeHEeW OKUCIEHMSI XUMHUUECKHUX DJIEMEHTOB

TemoBoil 3pPexT XUMHUECKON peakluy, TEPMOXUMHUECKUE YpPaBHEHUS. DK30- U
9HJOTEPMHUUECKUE PEAKIMH. TepMOXUMHYECKHE YPABHEHUS

5.3

OKHCIUTENIBHOBOCCTAHOBUTENBHbBIE peakuu. OKUCIMTENM U BOCCTAHOBUTEIHU.
[Iponeccer OKHCIIEHUS W BOCCTaHOBJICHMUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEIbHON PEAKIIUN

5.4

5.5

Teopust 3MEKTPOIUTUYECKON Auccouranuu. KaThuoHbl, aHUOHBI. DIEKTPOIUTHI U
HEINEKTPOJIUTHI. CHUIIbHBIC U ca0bIe AIEKTPOIUTHI. CTENEHb JUCCOIHAIIT
Peakiun noHHOTO OOMEHa. YCIOBUS TPOTEKAHHWS PEaKIuii HWOHHOTO OOMEHa,
MIOJIHBIE U COKPALIEHHBIC NOHHBIC YPABHEHUS PEAKIUI

6.1

6.2

XHUMHS U OKpYXarolasi cpeia

BemecTtBa u Marepuanbl B TOBCEIHEBHOM JKM3HM 4YejoBeKa. be3omacHoe
MCIIONIb30BaHNE BEIIECTB U XUMUYECKUX peakiuii B maboparopuu u ObITy. [lepBas
IIOMOIIIb HpI/I XUMHWYCCKUX OXKOrax u OTpaBJ'IeHI/ISIX

XHUMHYECKOE 3arpsi3HEHUE OKpYXKaroleh cpeabl (KUCIOTHBIC TOXKIH, 3arps3HEeHUE
MOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI ero mnpenorBpamicHus IlpenenpHas
nonyctumasi  koHueHtpamus BemiectB  (ITJK). Pomp xumMum B pemieHun
DKOJIOTMUECKUX MpoOieM. YcuieHHe MapHUKOBOro J3ddekra, paspylicHue
030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azota, pocdopa, yriaepoaa, KpeMHUS U UX COCTUHCHHUH B OBITY,
MCIUIIUHC, NPOMBIIIJICHHOCTU U CCIBCKOM XO3AICTBE. HpI/IMeHeHI/Ie METAJJIOB U




CIUUIaBOB (CTajb, YYT'yH, AIOPATIOMUHUMA, OpOH3a) B OBITY W MPOMBIIIJICHHOCTH UX
coenuHeHui. [IoHATHE O KOPPO3WH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOpPO3HHU

[TpupoaHbIe UCTOYHUKHU YTIIEBOAOPOIOB (YrOjb, IPUPOIHBIH ra3, HeTh), IPOAYKTHI

64 ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHauanbHbie MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COCIMHEHHAX

6.5 yriaepojaa (MeTaH, 3TaH, 3THJICH, alleTUJICH, STaHOJ, TIUIEPHUH, YKCYCHAsI KUCIIOTa).
[TonaTne 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAaX: )KUpax, OCJIKax, yriieBojax — U UX
POJIU B JKU3HH YEJIOBEKa

7 Pacuérer:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUHN

7.2 Macchl (MaccoBOI) J0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHCHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






