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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YpOBEHB) COCTaBJIEHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOSHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOl paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma 1mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
OoOy4YeHUs, BOCIUTAHUS ¥ PA3BUTUA OOYYAIOMIUXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeaersieT 00s13aTeNIbHOE MPEAMETHOE COJIEpKaHKE, €T0 CTPYKTYPY IO
pazmenraMm M TeMaM, pachpelereHue 1o  KjaccaMm, PpPEeKOMEHIYeMYIO
MOCJICIOBATCIBHOCTh ~ U3YYCHHS XHMHH C  YYETOM  MEXKIPEAMETHBIX M|
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTHKM  y4eOHOTOo  TpoIecca, BO3PACTHBIX
ocoOeHHOCTeH oOydaromuxcsa. B mporpamme 10 XUMHH — yYUTBIBAIOTCS
BO3MOXKHOCTH Y4YeOHOTO MpeIMeTa B peanu3alid TPeOOBaHWN K TUTAHUPYEMBIM
JUYHOCTHBIM, METAINPEJAMETHBIM M TPEIAMETHBIM pe3yjibTaTaM OOYYCHUS WU B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4COHO-TIO3HABATEIHLHOW  JIEATEIBHOCTH
00y4aromierocsi o OCBOCHUIO y4eOHOTO CO/IepKaHUSI.

N3ydenne mpenmera «XuMHS» B 9acTh (HOPMHUPOBAHUSA y OOYUAFOIIMXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJ0B (HaOIroAeHHE,
U3MEpEHne, OKCIEPUMEHT, MOJICJIUPOBAHUE) TMPOXOAUT C TMPUMEHEHUEM
aHaJIoroBoro # IMGpoBOro 00OpPYAOBaHUS JETCKOTO  TEXHOIapKa
«KBantopuym».  JlabopaTopHble M mNpakTHUYeCKWe pPaOOThl MPOBOIATCA B
XUMHYECKOW JlabopaTopuu, BKIIOYarouied B cels ciemyromiee o0OpyIOBaHUE:
JaTYUKU TeMIiepaTypHbie, PH-, onTHYeckod IIOTHOCTH, 3JEKTPOIPOBOIHOCTH,
XJIOPU-/HUTPAT-UOHOB, B COBOKYITHOCTH C IIU(POBOI J1abOpaTOpUECH.

N3ydyenne XUMHM Ha  YpPOBHE OCHOBHOTO o00mero oOpa3oBaHUs
OPHUEHTHPOBAHO Ha OOIICKYJbTYPHYIO IOATOTOBKY, HEOOXOIUMYIO ISl BRIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS HMHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH U
MHTEpEcOB OOydaloluXcs, Ha MPOJAODKEHHE OOYy4YeHHS HAa YPOBHE CPEIHETrO
o01mrero o0pa3oBaHus.

3HaHWE XHMHUHU CIY)KUT OCHOBOM Jiis (pOPMUPOBAHUS MHUPOBO33PEHUS
o0OydJaromierocsi, ero MpeACTaBICHUA O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJb UrpatoT GOpMHUPYEMbIE XUMHUEH TIPEICTABIICHUS O TIPEBPAIEHUSX SHEPTUHA U
BEIIECTB B NPHUPOJAC, O MYTAX PEMICHUS TI0OATBHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CBIPHEBOW, JHEPIETUYECKOM, IPOJIOBOJIBCTBEHHON
npo6iieM, IpoOIeMbl SKOIOTMYECKOM 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPaHEHUS.

N3yuyenne xumun:

CHOCOOCTBYET  peaiu3alil  BO3MOXKHOCTEH Al CaMOpa3BUTHA |
dbopMupoBaHusi  KyJIbTYpbl  JIMYHOCTH  OOy4alIIMXcs, H©UX o0med u
(GYHKITMOHAIBHON TPaMOTHOCTH;



BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB MX CaMOCTOSITEILHOM  y4yeOHOU  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM )XKM3HU, TaK U B TPOPECCUOHAIBLHON JIEATEeIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
MPECTaBICHUNA O €AMHCTBE MIPUPOJIBI U YETIOBEKA, SIBISETCSA KJIFOYEBBIM ATAlloM B
(OopMHUPOBAaHUHU ECTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4atOUINXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4HBIM 3HAHUSIM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOW BKJIa/l B DKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUM XUMHUU OOECIeuMBarOTCsS crenudukon
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SBISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

YrnyOn€HHbI Kypc XMMUU OCHOBHOTO O0IIIEro 00pa3oBaHUsS OPUEHTHPOBAH
Ha OCBOCHHE OOYYaAIOIIMMUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPraHUYECKON XHWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IeH XUMHUH U
OTJICJIbHBIX 3HAYUMBIX TTOHSATUM OPraHUYECKOU XUMHUH.

Crpyktypa coiepkaHusi MPOrpaMMbl IO XUMHHU C(PopMHUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3ydeHuto. CojaepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSTHN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. O0Ge 3TH CUCTEMBI OPraHM30BaHBI MO MPHUHIMIY IOCIEI0BATEIHLHOTO
pa3BUTH 3HAHWN HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUI PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnonuueckoro 3akoHa J[.J11. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;

YUEHHUS O CTPOECHUU aTOMa U XUMUYECKOH CBSI3H;

IpeiCTaBIeHU 00 IEKTPOIUTUUECKOM AUCCOLUAIINY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIHMHAMUKE.

B ocHOBy TeopeTMYECKMX 3HAHHMI MOJOKEHbI IMIIUPUYECKH MOJTYUYEHHbIE
¢dakTel. TeopeTndeckue 3HaHUS Pa3BUBAIOTCS MOCIIEOBATEIIBHO OT OJJTHOTO YPOBHS
K JpyroMy W 00eCleunBalOT OOYydYaroIIUMCS BO3MOXKHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOWCTBA, CTPOCHHE U OOJACTU MPAKTHYECKOTO TMPUMEHEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHHe  coAepKaHUsl MOPOrpaMMbl MO  XMUMHUU  MPOUCXOJHUT €
WCIIOJIb30BAaHUEM 3HAHWW W3 paHee M3YYCHHBIX YYEOHBIX TMPEAMETOB:
OKpyXaromuid Mup, Oumonorus, (u3MKa, MareMaruka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yriayOnEHHBIHN
YpPOBEHb) OpPHUEHTHUPOBaHA HA COXpaHEHUE (PYHIAMEHTAIBHOTO XapakTepa
oOpa3oBaHus, crnenuuKkd ydeOHOro mpeaMera W OO0ECHeYeHHE YCIEIIHOTO



oOydyeHUs Ha CJEAyIoIleM YpoBHE oOpa3oBaHusi. B mporpamme Mo XUMHH
peanusyeTcsl pa3BUBAIOIIAsl M MPAKTHYECKas HAINpPaBICHHOCTh OOYYEHUs XUMUH,
mupdepenunanus  o0ydyeHus, BKIIOHaromas  OpOoQUIbHYIO  MOATOTOBKY
oOydJamomuxcs M MOCIEAYIOLIEe CaMOOINpPEEICHHE B BbIOOpPE HAIPABICHUS
oOydeHus B IpO(QUIBHBIX KJIaccax.

VYrinyOonéHHoe u3ydeHHMEe XMMHHM  CHOCOOCTBYET — pealu3aluH  3ajad
npoeccuoHaIbHON OPUEHTAIIMU U HAIIPABJIEHO Ha MPEJI0CTaBIEHNE BOZMOXKHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOSBUTh CBOM HMHTEIUIEKTyallbHbIE W TBOPUYECKHE
CIOCOOHOCTH TpH  HU3YYeHUM Yy4eOHOro mpeameTra, HEoOXOIUMBbIE IS
OpoJoJKEHUsT 00pa30BaHUs U JajdbHEHIIeH TPYI0BOM €SI TeIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUsI B 00pa30BATEIbHBIX OPraHU3AlMAX, PEATH3YIOIINX MPOTrPaMMBI
muddepeHnmpoBaHHoro (yriyOon€HHoOro, npoQUIBLHOT0) H3YYEHHUS OTACIbHBIX
y4eOHBIX TPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pazoBatenbHble (PYHKIIMM XUMHUHU, W3Yy4aeMOl Ha yriyOJIEHHOM YpPOBHE,
peanu3yroTcsl B mporecce GopMUPOBaHUS 3HAHUI OCHOB XMMHYECKOM HAyKU Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKOW MESITeIbHOCTH
YeJioBeKa M OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajaya y4eOHOTro
peIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUUYECKUX 3HAHUN — BaXKHEUIIINX
(bakToB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUHN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO0 XapakTepa, $3blka HAyKH, B MPUOOIIEHUH K HAYYHBIM
METoAaM T[O3HaHWA NPU HW3YYEHWH BEHIECTB M XUMHUYECKUX PEaKIHil,
(GbopMHUpPOBaHUYU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U UX TNPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U Yy4eOHO-HCCIIENOBATEIHCKON
JESTENBbHOCTH, OCBOGHHUU TPaBWJI 0Oe30MacHOro OOpalieHusi ¢ BEHIECTBAaMU B
IIOBCEIHEBHOM KN3HMU.

Lenu n3ydeHus: XUMUHU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTUE U
camMopa3BUTHUE JINYHOCTH, POPMHUPOBAHUE €€ NHTEIICKTA U 00ILEel KyIbTypHbI.

N3yuenue XMMHUM HAMPABICHO Ha JTOCTUKEHUE CIEIYIOLINX LIEJICH:

(GopMupoBaHUE HUHTEIUIEKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEILHOMY NPUHATHIO DPELICHU,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMIMMCS YCIOBUSAM KU3HH;

GopMupoBaHHE  CHUCTEMBl  XUMHYECKMX 3HAHMA Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, KAK OCHOBBI JUIsI TOHUMaHUSI XUMHUYECKOM
CTOPOHBI SIBJIEHUI OKPY’KaIOIIET0 MUPA, OCBOCHHE SI3bIKA HAYKU;

npuoOIIeHHEe OOYydYaroIIMXCs K CaMOCTOSITCIIBHOM IT03HAaBAaTCIBHOW U
UCCJIEIOBATEIbCKOM  JI€ATEIBHOCTH, K  HAy4yHbIM  METOJaM  IIO3HAHMS,
(popMHpOBaHME MOTHBALMU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUMU;



dbopmupoBanue  oOmed  (QYHKIMOHATLHOM UM €CTECTBEHHO-HAYyUYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSCHATh M OICHWUBATH SIBICHUS
OKPYXAIOIIEro MHpA, WCIOJB3YS 3HAHUS W ONBIT, MOJYYCHHBIC MPH H3YICHHUH
XAMWH, TPUMEHATh HMX IMPU PEIICHWH MpoOJeM B MOBCEAHEBHOW >XH3HU U
TPYAOBOU AEATEIBHOCTH,

pa3BUTHE Yy OOYYAOIIMXCS WHTEpPeca K H3YYCHUI0 XUMUU U cdepam
JEATENBHOCTH, CBS3aHHBIM C XUMHEH, MOTHBAIUS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOMIETO MPOQUIIS M HAMPABICHHOCTH JTAJTbHEUIIIETO 00YICHMS;

OCO3HAHHE I[EHHOCTH XMMHUYECKUX 3HAHWH B )KU3HHU YEIOBEKA, MOBLIIICHHE
YPOBHSI DKOJOTHYCCKON KYyJIbTYpbl, HETNPUATHC JACHCTBUH, NPUHOCSIINX BPE
OKpYXaroIlel cpesie U 3I0POBbIO JIFOJICH;

PHOOPETCHUE O0YYAIONTUMUCS OTBITa CaMOTIO3HAHUS, KIFOYCBBIX HABBIKOB
(KJTFOYEBBIX KOMITCTCHIIHH ), HEOOXOAMMBIX JIUIS Pa3TUYHBIX BUIOB JICATCILHOCTH.

Ha yriny6aéanoe u3ydeHne ydeOHOTro mpeamera «XHMHS» OTBOAUTCS 1o 34
gaca B 8 u 9 kiaccax (1 yac B Hezento), Bcero 68 yacoB 3a J1Ba roga oOy4eHHUs.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayaibHbIe XMMHUYECKHE MOHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Pone xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUSI B CUCTeME Hayk. Tena u
BemiecTBa. Dusznueckne W XUMHUYECKHE CBOMCTBA BEIIECTB. ArperatHbie
cocTosiHusl BemecTB. [IOHSATHE O TEOPETUYECKUX U IMIIMPUUECKUX METOJaxX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHWU Ha
AMITUPUYECKOM YPOBHE: HAOJIO/ICHUE, U3MEPEHUE, DKCTIEPUMEHT, MOJCITUPOBAHUE,
BbluucieHue. [lpeacraBieHns 0 HayYHOM MO3HAHUU HAa TEOPETHYECKOM YPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUIoTe3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue o mMeromax paboOThl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHUeckoi Jaboparopuu. llpaBuna Oe3omacHOro oOpalieHus ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, MIPUPOJIHBIE BOJIbI, TOPHBIE MOPObI U MUHEpabl. [IoHATHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHUYECKHME pEAKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertannel U HeMmeTauibl. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckass QopMmyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OnpeaeneHue BaIECHTHOCTU 3JIEMEHTOB IO
dbopmynaM OWHApPHBIX COCAMHEHUM U cocTaBieHHE GOpPMYyNT OWMHAPHBIX
COCMHEHUN TI0 BaJIEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHOcuTENbHAs MOJIEKYIJIsSIpHAas Macca. MaccoBas J0Js1 XUMHUYECKOTO 3JIEMEHTa B
coenunennu. Haxoxmenue npocTeiimel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBs3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmynam
XUMHUYECKHX COEAMHEHUH. MoisipHas Macca cMecH BelecTB. MouibHas I0JIA
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU.
VYcioBus MPOTEKAaHUSI XUMAYECKUX PEAKIHUI. 3aKOH COXPAHEHHUSI MACChl BEIIECTB.
ATtomHO-MonekysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



XuMu4eckue ypaBHEHUs. TUIBI XUMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amenieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3y4YCHUE BEIIECTB U SBJICHHH. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTOpud W MpUEMaAMU
oOpamieHust ¢ Ja0oOpaTopHbIM  oOoOpynoBaHueM. I3yueHue u  oOmucaHHE
bu3MYeCKUX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB — METAUIOB U
HemeTtayioB. HaOmionenue ¢usnmyeckux (IIaBieHUWE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COBI WU
MeJla C COJISTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ o0pasliaMu BeIeCTB
KoiaudyecTBOM 1 wmosb. HaOmnronenwe u  onucaHue TMPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuil (pazokeHue caxapa, B3auMOJICHCTBUE CEPHON KHUCIIOTHI C
xjiopusioM Oapusi, mojaydyeHue U paznoxeHue ruapokcuna wmeau (II) npu
HarpeBaHWU, B3aUMOJIEHCTBHE >kene3a ¢ pactBopoMm coium meau (). M3yuenue
criocoOOB  paszieneHus cMecedl (C  TMOMOIIbI0 MarHurta, (QuiIbTpOBaHUE,
BhITIAPUBAHKE, JUCTUIUIIIUSA, XpoMaTorpadust), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosiu. HabmroieHne u onucaHue OMBbITOB, WIIIOCTPUPYIONIUX 3aKOH COXpaHEHUS
MaccChl.

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

[IpencraBnenus o razax. Bo3myx — cmech razoB. CocTaB BO3lyxa. 3aKoH
ABoranpo. MouspHbiii  00bEM ra3oB. OTHOCHTENbHAsE IJIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BelllecTBa o
U3BECTHOW OTHOCUTENbHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMPH
XUMHYECKUX PEAKIIUIX.

Kucnopon — snemeHT u mpoctoe BemecTBO. HaxokaeHue kuciopoaa B
npupoje, GU3NIeCKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl MoTydeHus: KUCJIOPO/ia B JTA0OPAaTOPUH U NPOMBIIIIEHHOCTH. [loHsITHE 0
katanmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIOTpoIHas
Moaudukanus Kuciaopona. O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliiieHre 030HOBOTO CJIOA.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U 3HAO0TepMUUYecKue peakuuu. Tomnuso. Mcnonb3oBaHue yriisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHuKoBoM 3¢ heKTe.

Bogopon — nsnemeHT u mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupojie, (Gu3nyeckue W XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI
nonyuyeHud. [lonarue o kucinorax u coiisax. Mcrnons3oBaHue BOAOpPOAa B KaueCTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBoOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
®dakTophl, BIUAIONIME HA PACTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAacCOBasl JOJsl PaCTBOPEHHOIO
BEIIECTBA, MOJIApHAs KOHIIEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojbl. [lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKaropax. KpyroBopor Boabl B HpUpoOAE. 3arps3HEHUE MPUPOIAHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymote. MexayHapoaHas HOMEHKIATypa OKCHAOB. TpuBHaIbHBIE
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbIE XMMUUYECKHUE CBOMCTBA OKCHIOB
(B3amMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAaHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAECPXKAIIUX KUCIOTaX.
Kucnore. Knaccuduxanus kucnmoT. MexayHapogHas  HOMEHKIATypa U
TpUBHAJIbHbIC Ha3BaHUS KHUCJIOT. DU3MYECKHME W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBUE C METAJIaMH, C OKCUIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHocTm MetaimmoB H.H. bekeroBa. I[lonmydenune kucnor. Kucinortel B
IpUpPOJE, IPUMEHEHHUE BaXKHEUIINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiy4yeHus. HepacTBopumble OCHOBaHUS, UX
CBOMCTBa (B3aMMOJICMCTBUE C KUCIOTAMHU) U CIIOCOOBI TOJIy4eHUSI. AM(POTEPHOCTD.
[Tonsitue 00 am@pOTEpHBIX THAPOKCHUIAX (HAa TPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMHUHMS): XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE C KUCIOTAMH M IIEIOYaMH)
U MOJIy4YECHUE.

Conu  (cpegHue, KuUCTble, OCHOBHBIE, JBOUHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHUYECKHE CBOWCTBA Ha mpuMmepe cpeaHux coineu. [lomydenue
COJIEH.

I'eHeTnueckas CBs3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEEIIEHNE COJIEPKAHUS KUCIOPOAa B BO3AYXE;

NOJIyYeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAa;

HaOJIOJICHHE B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M  YCJIOBHUU
BO3HUKHOBEHUS U MIPEKPALLCHUS TOPEHUS;



O3HAaKOMJIEHHE C 00pa3laMu OKCUJOB U OMHCAHUE UX CBOICTB;

MOJIy4eHHe, coOHupaHue, paclno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3anMoielicTBHE Bojopoaa ¢ okcuaoMm meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MOJSPHOU KOHILIEHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJBI C METAJNIAMH (HATPUEM M KaJIBLIUEM);

OINpEIEJIEHHE PaCTBOPOB KUCIIOT U LIEJI0YEN C MOMOILBIO UHANKATOPOB;

UcclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3ydeHue B3aumojaecTBus okcuaa menu (l1) ¢ pactBopom cepHO# KUCIOTHI,
KHUCJIOT C METaJlJIaMU, PEAaKLMi HEUTpAIU3aLuy;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO MeTajljia
JIPYTUM W3 pacTBOpPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEN;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
sgemenToB /I. U. MenaeseeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakiuu.

[lepBbie TOMBITKH KIAacCH(MUKAIMU XUMUYECKUX dieMeHTOB. [lonsTtue o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMENIbHBIX
MeTaJylaX, TajJoreHaX, WHEPTHBIX (OIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
oOpa3yioT aM(oTepHBIE OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonnueckass cucrema xumuyeckux odaementoB J[. WM. Mengeneesa.
Kopotkonepuonnass u gainuHHONepuonHas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. PagnoakTHBHOCTS.
DONEKTPOHBI. DIIEKTPOHHAsE OpOUTanb. DHEPreTUYECKHE YPOBHU U MOJYPOBHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYypallMd H DIIEKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHA CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB [lepuonnueckon cucremsl . 1. Menneneesa:



pacupenesieHue JJIEKTPOHOB 10 JHEPreTUYECKUM YPOBHAM, IMOAYPOBHSAM U
opoutanam. Gusnueckuit cmpici [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTM M3MEHEHUSI paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB II0 TpynmaM M NEpUOJAM.
M3MeHeHne KMCI0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
epuoAax M TIpynmnax. XapakTepuCTHKa XHMHUYECKOrO JJIEMEHTa IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKAX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — yyeHbld U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buabl xuMuyeckoW CBA3U: KOBAJIEHTHAs MOJISIPHAS  CBS3b, KOBAJICHTHAs
HEToJIsIpHAasl CBsI3b, MOHHAS CBs3b. MexaHU3Mbl O0pa30BaHHUS KOBAJICHTHOM U
MOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMmylibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucranmnuueckue u amopdubie BemiecTBa. TUMBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenbp oxkucieHud. OrnpeneneHue CTENEHEW OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHEHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIHN.
IIpouiecchl OKHUCIIEHMSI W BOCCTAaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3 (HUIIMEHTOB METO0M AJICKTPOHHOTO OayiaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIESCTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IpPU TMOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OopMyT;

MPOBEACHUE  OMNBITOB, WUIFOCTPUPYIOMIUX  MPUMEPbl  OKUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuu pa3ioKeHUs, COCTUHECHU).

Me:xknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XHMHUU B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIMOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHATUH, IPUHATHIX B OTJICJIBHBIX €CTECTBEHHBIX HAYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIecC), HayYHbIN (PakT,
TUIIOTe3a, TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiIaccuukaius, NEepUOIUYHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPEHHE, MOJICIb.

dusnka: SBICHHUS MPUPOMABI, (PU3HYECKHE SBJICHHS, BEIICCTBO, TEIIO,
bu3uYecKre BEIWYMHBI, CIWMHUIBI H3MEPEHHUs, OO0BEM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, OJJEKTPOH, HIPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOEHHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAUIMUECKHUX) TEJ, DICKTPUICCKUI
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocuHTe3, Mporecchl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE MOPOJHI,
TOJIC3HBIC NCKOIIAeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHIESCKUE TEXHOJIOTHH, CHIPHE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTOpenue u yriyOjieHHe 3HAHUM OCHOBHBIX pa3feioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoOilCTBA aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETHLHOCTb, SHEprug WOHU3ALIUHN). ITocnenoBaTenbHOCTD
3aMOJIHCHHS DJICKTPOHHBIX OpOUTaliel aTOMOB MalbIX MepuosoB. OcoOEHHOCTH
3alOJIHCHMST  DJIEKTPOHHBIX  opOuTaneil  aroMoB  OOJBIIUX  TEPUOIOB.
[lepuonnueckass cucreMa XHMHUYECKUX DJIEMEHTOB B CBETE€ MPEACTABICHUN O
ctpoeHnr aroMa. CTEneHb OKHCICHHS W BaJeHTHOCTh. lIpencraBieHue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKHUX AIIEMEHTOB
(3MEKTPOOTPHUIIATENHHOCTD, OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THAPOKCHIOB) OT CTPOCHHS aTOMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, JXKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKON CBSI3U: HMOHHAs, KOBAJICHTHas (HEMoJsipHas,
NoJIsipHasi); OOMEHHBIM M JOHOPHO-AKIENTOPHBIH MEXaHW3M 00pa30BaHUS
KOBAJICHTHOW CBSI3H.

MexmoneKysipHble B3aUMOJCUCTBUS (BOJOpOAHAsE CBA3b, CWiIbl BaH-aep-
Baanbca). Tunbsl KpUCTAIIIMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaJINYecKas,
MOJIEKYJISIpHAsI — 1 OCOOCHHOCTU UX CTPOEHHUS. 3aBUCUMOCTh CBOICTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELUIETKH U BUJIa XUMUYECKOMN CBSI3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaKIUU.
Knaccudukaius XMMUYECKUX PEAKIUN MO Pa3IMYHBIM TpuU3HaKaM (10 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroniux BEIIECTB).

DONEeMEeHTbl XUMUYECKON  TEPMOJMHAMHUKH. OHEPreTHKa XHUMHUYECKHX
peakmuii. TeruoBor 3(}EKT XMMHUYSCKOW peakIuH. DK30- U IHIAOTCPMHYCCKUC
peakunr, TEPMOXMMHUYECKHE YpaBHEHMS. 3akOH lecca M €ro CcleacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPABHEHUSAM.



[lonsiTHE O CKOPOCTM XHMHMYECKOM peakUuy. 3aKOH IEHUCTBYIOIIMX Macc.
@DakTOpbl, BIUSAIONIME HA CKOPOCTh XMMHYECKOW pPEAKIMU. DHEPrus aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTtue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOrO paBHOBeCHs. DaKTOpPBI, BIMUSIONIME HA COCTOSIHUE XHUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHre  BO3MOXKHOCTH  MPOTEKAHUS ~ XUMHYECKHX
MpEeBpaIIEHUN B PA3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEICTABICHUN 00 M3yYEHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuum. OKucIuTENnbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTEICHU
OKUCJICHUSA. BaXHble OKHUCIHWTENIM W BOCCTAaHOBUTENU. I[lepmaHraHat Kanus
(xapaktepuctuka). CocraBlieHHE YpPaBHEHHU OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIIOJIb30BAaHUEM METO/Ia HJIEKTPOHHOTO OanaHca.

DNIEKTPOIMTHYECKAs AUCCOUMAIMa. XHWMHUYECKHUE pEeaKlMu B pacTBOpax.
Teopust snexTponuTHdeckor  auccoumarnuu. PacTBopeHme kak — (GUBUKO-
XUMU4YECKHil npoiiecc. [ToHsiTHEe 0 TUApaTax U KpUCTATUIOTUAPATAX. DIEKTPOIUTHI
U HEJICKTpOJUThl. KaTHOHBI, aHMOHBIL. MeEXaHW3M JUCCOLMAIMA BELIECTB C
pa3sIUYHBIM BUJOM XUMHUYECKOM CBsi3HM. CWIbHBIE M cla0ble AJIEKTPOJIMTHI.
Crenenp aucconuanvy, KOHCTaHTa Auccouuanuy. MIOHHOE MpOU3BENEHUE BOJBI.
Bonoponueiii  mokaszatenb. MHAMKATOpPBL. DIEKTPONUTHYECKAs] IHCCOLMAIUS
KHCJIOT, OCHOBAaHUM U COJIEH.

Peakiiun noHHOTO 0OMEHa. Y CIoBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonexkynsipHble, IOJIHBIE U COKPAILICHHbIE HOHHBIE ypaBHEHUA peakuuid. CBoWcTBa
KHUCIIOT, OCHOBAaHMH M COJIC B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHUYSCKOM
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

I'mpponus coseit. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbl B
BOJIHBIX PACTBOPAX COJICH.

OKCINEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBJICHUN: O3HAKOMJIEHUE C
MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKHUX BEUIECTB — METAJJIOB H
HeMeTasuioB (TpaduTa U aamasa), CIOKHBIX BEIIECTB (XJIOpH/Ia HATPHS);

MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIUHU OT BO3IEMCTBUSA
pa3sTUYHBIX (PAKTOPOB;

OMBITHI, WIUTFOCTPUPYIOIIME OOPATUMOCTh XUMUYECKUX PEaKIIHil;

MCCIIEIOBAHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB, MPOILECCA AUCCOLHUALMU
KHCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKKM IPOTEKAHUS pPEaKLUU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30BaHUE BOIbI);



MIPUMEHEHUE MHIUKATOPOB (1akMyca, MeTUIopaHxka u peHondranenna) as
ompeieNIeHHs XapaKTepa Cpelibl B pacTBOpax KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHNUE  OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIIHHO-
BOCCTAHOBUTENILHBIX Peakiuil (TOpeHue, peakiuu pa3noKeHus, COeJUHEHNUS ),

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C TIOMOIIBI KauyeCTBEHHBIX
peaKiui Ha VOHBI,

pelieHrne AKCHEpPUMEHTAIbHBIX 3aady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIeKTpoIUTHYECKAST
JUCCOLIMALIMSI.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHKa HeMmeTa/uioB. (COOEHHOCTH CTPOEHUS aTOMOB
XUMUYECKUX OJIEMEHTOB, TPOCTHIX BEHIECTB, aoTpornusa. OKUCIUTETbHO-
BOCCTAHOBUTEIIbHBIC CBONCTBA HeMeTaloB. CpaBHUTENIbHAs XapaKTEPUCTUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TrajnoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlorTeHOB. XWMHUYECKHME CBOWMCTBA Ha TMpUMEpe  XJopa
(B3ammojeiicTBUE C  MeTa/ylaMHd, HEMeTaUylaMH,  BOJIOM,  IIEJI0YaMHu).
Xnopoogopon. ConsiHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, IIOJIyYEHHE,
npuMeHeHue. JleiicTBue XJiopa W XJOPOBOJAOPOJAa HAa OpPraHW3M YeJOBEKa.
Baxneilmme xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCJIOPOJICOAEPKAIIMX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIC CTEINEHU
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOAU(MUKAIIMN KUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
cepbl (B3aMMOJEHCTBUE C HEMETaUlaMH, MeTajulaMd, KOHLEHTPUPOBAHHBIMU
a30THOW W cepHoil kucinoTamu). CepoBOAOPON, CTpoeHue, G(U3HUECKUEe W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIIBI
cepbl KaK NpPEACTaBUTEIN KHCIOTHBIX OKCHUJIOB. CepHUCTas KUCJIOTa U €€ COJIU.
CepHas kmciora, (Qu3nUeckue © XHMHYECKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENsI Kiacca KUCIoT U crnenuduieckue). Conmu CepHOM KHUCTOTHI.
XHUMHUYECKUE PEAKIUH, JICKAIIUE B OCHOBE MPOMBIIUIEHHOTO cI0c00a MOTyYEHHUs
cepHoil kucioThl. [IpeacTaBneHus 0 XMMUYECKOM TMPOU3BOJACTBE U CBSI3AHHBIX C
HUM npodeccusax. [IpuMeHeHne cepHON KUCIOTHI U cynb(haTtoB. KadecTBeHHBIC
peaknuu Ha CcynbGuUT-, CynbGua- U Ccyiabhar-aHnoHbl. HaxoxaeHwe cepsl U ee
COCMHEHUN B NOpUpoje. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCIMHCHUSMH Cephl (KUCIOTHBIE MTOKIH, 3arpsS3HEHHE BO3/yXa), CIOCOOBI €To
MPEJOTBPAILICHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTePHbBIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHUE B Mpupoje, HU3MYecKue U XMMHUYECKHUE CBOICTBA
(B3auMoOJEICTBUE C METaUIaMH, BOAOPOJAOM, Kuciopoaom). KpyrosopoT a3ora B
npupoae. AMMHAK, €ro (U3MYECKHE M XHMHYECKHE CBOWCTBA (OKHUCIICHHE,
OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHECHHE H TIOJYYCHHEC B
7a0opaTopud U MOPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpasoBanus. Conmu aMMOHHUSA, UX (U3MYECKHUE W XHUMHYCCKUE
CBOWCTBa (pa3loKeHHWE ¥ B3aUMOJICHCTBHE CO IIEJI0oYaMH), TpPHUMEHEHUE.
KauectBennas peakiusi Ha woHbl amMMoHus. Oxcuubl asorta (I, I, 1, 1V, V).
A3zoTtucras KUCJIOTa. A30THAsI KUCJIOTA, €€ MOIYYCHHUE, PU3HUECKHE M XUMHYCCKHUEC
cBoiicTBa (0OIIME Kak TPEACTaBHTENS Kiacca KUCIOT W CHEIU(pUIECKHe),
NpPUMCHCHHE. XUMHUYECKUE DPEAKIUH, JIeXkKAIIWe B OCHOBE TOJYYCHHUS a30THOM
KHCJIOTHI B MPOMBINIJICHHOCTH. HuTpaThl M HUTpHUTHL. KauecTBeHHBIC peakluy Ha
HUTPAT- M HUTPUT-AaHUOHBL. XHWMHYECKOE 3arps3HCHHUC OKPYKAIOIICH CpPEeJIbl
COCIMHCHHUSMH a30Ta (KUCJOTHBIC JIOXKIHM, 3arpsA3HCHHEC BO3JyXa, IIOYBBI U
BOJIOEMOB).

®ochop, ammorponHsie Mmoaupuxanuu ochopa (Oenblii U KpacHBIN
docdop), pusznyeckue U XMMHUECKHE CBOMCTBA (B3aUMOJICHCTBHE C METaNIAMH,
KHUCJIOPOJ/IOM, TajloOT€HaMU, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHON KUCIOTaMU).
Oxkcuasl dochopa (I, V), dochopHas kuciora, uU3MYECKHEC W XUMUUYECKHE
cBoiicTBa, nonyuenue. KauectBennas peakius Ha ¢ocdar-uonsl. [Ipeacrasnenus
o raiorenugax docdopa (11, V).

[lonssTME O  MUHEpalNbHBIX  ymoOpeHUsx. A3oTHble, GdochopHBIE,
KOMIUIEKCHBbIE ynoOpeHus. XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOIMIeH Cpelibl
coeTMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrtepuctuka smeMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIICHU OKUCIICHHUS.

VYrnepon, amnorponnsie Moaudukamuu (rpadut, anmas, QysmiepeH, rpades,
HAaHOTPYOKM), (U3MUECKHE U XUMUYECKHE CBOWCTBAa TIPOCTHIX BEIIECTB
(B3auMoOIEiCTBHE C METaUIaMU, HEMEeTalIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM H
ceproit kucinotamu). [lorstue 06 ampcopbuuu. KpyroBoport yriepoma B mpupoje.
Oxcunpl yriaeposa, ux pu3ndeckne 1 XMMHIECKHE CBOMCTBA, ICHCTBUE HA KUBBIC
OpraHW3MBbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOieMbl atMochepsl,
cBa3aHHble ¢ okcuaoMm yriepoaa (IV). VYromnbHas kucinora u ee coiu, HUX
dusznueckne W XMMHYECKHE CBOWCTBA, MONydeHHE W TpuMeHeHue. KapOoHaTsr,
rUApOKapOOHaThl, WX CBOWcTBAa. KadecTBeHHas peakmusi Ha KapOOHAT-WOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIICHHOCTA U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHbBIC MOHATHS 00 OPTrAHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yraepoja: yrieBoaopoAbl (METaH, 3TaH, TUJIEH, alleTWJIEH), 3TaHOJI, INIMLIEPUH,
yYKCYCHasi kuciioTa. [IpupoaHble UCTOUHUKU YTIIEBOJIOPOJOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTbI X NEPEpabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
yriaeBoJlax — W MX POJM B KU3HM 4YeJloBeKa. EJAMHCTBO OpraHWyYeckux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue u XUMHYECKUE CBOWCTBA (B3aUMOJCIHCTBUE C
MeTaJJlaMU, KHUCIIOPOJOM, YTJIEPOJIOM, TaJIOT€HAMM), MOJTYyYEeHUE U NpPUMEHEHHE.
Ponw kpemuus B npupose u texuuke. Oxcuna kpemuus (1V), kpemHueBast KUcjioTa,
CUJIMKATHI: (PU3NYECKUE M XUMHUUYECKHE CBOMCTBA, MOJYyYCHHE U MPUMCHEHHUE B
OBITY M MPOMBINUICHHOCTH. BakHelIue CTpouTenbHbIE MaTepuajbl: KepamuKa,
CTEKJIO, LIeMEHT, 0eToH, *keye300eToH. [Ipobnembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. Ocobennoctu ctpoenust aroma. O6mye npeacTtaBiaeHus: 0 GU3NIECKUX
Y XMMHUYECKHX CBOWCTBax. bopHas kuciora.

DKCIEePUMEHTAIbHOE U3YUYCHHUE BEIECTB U SIBJICHUN:

O3HAaKOMJIEHHE C 00pa3laMu MPUPOAHBIX XJIOPUIOB (TaJOT€HUIOB);

IIPOBEJICHNE OMBITOB, OTPAXAIOUUX (PU3UUECKHE M XUMUYECKHE CBOMCTBA
raJIOT€HOB U UX COEJIMHEHUN;

U3y4YEeHHE CBOWCTB COJISTHOM KUCIIOTHI;

IpOBE/IEHNE KaYeCTBEHHBIX PEaKlUil Ha XJIOpUJ-, OpOMUA- U MOIUI-UOHBI U
Ha0JII0/IeHNE PU3HAKOB X MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3liaMu Cephl U €€ MIPUPOIHBIX COSTUHEHUM;

HaAOJTIOIEHUE mporecca  OOyIJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHHE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KHUCIIOTHI,

NPOBEJICHNE KAueCTBEHHBIX peakiuil Ha Ccynbdum-, cynbPur- u cynbdart-
MOHBI U HAOJIOICHUE TPU3HAKOB UX MPOTCKAHUS;

O3HaKOMJICHHE ¢ (U3MYECKMMHU CBOMCTBaMu a3oTa, (ochopa u wux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

NoJIydyeHue, coOHMpaHHe, paclio3HaBaHME M H3YyYECHHE CBOICTB aMMHakKa,
W3yYEHHE CBOMCTB COJIC aMMOHHS;

POBEJCHUE KAYECTBEHHBIX PEAKIIMM HA MOH aMMOHMS, HUTPUT-, HUTPAT- U
dbocdaT-uOHBI ¥ H3yUYEeHHUE MPU3HAKOB UX MPOTCKAHUS;

V3YUYCHHUE B3aMMOJCHUCTBUSA KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO,
CBOUCTB (PpochOpHOM KUCTOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJEISMU KPUCTAUTMYECKUX PEIIETOK aiMasa, rpadura u
dynnepeHa, ¢ MpoIecCOM aJcopOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHUCTBOM MPOTHUBOTA3;

MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHCIIOTO
rasa;

POBEJCHUE KAUYEeCTBEHHBIX pEakluid Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

W3Yy4YeHHE B3aUMHBIX MPEBpaICHUN KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O0Opa3liaMu MPUPOJHBIX KapOOHATOB U CHUJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pellIeHNE FIKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHele HeMeTaJlIbl U UX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

O6mume cBoiictBa MetauioB. OOmas XapaKTepUCTUKa XUMHYECKHX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX MOJoXeHus B [lepuoanueckoit cucreme
xuMuueckux 3nemeHToB Jl. . MenaeneeBa u crpoeHust aroMoB. Metaibsl A- u b-
rpynn. CTpoeHuEe MpPOCTHIX BEHIECTB — METaUIoB. MeTauindeckas CBsI3b U
MeTaJUTM4ecKasi KpUCcTaJlInuecKas pemierka (MpUuMHUTHBHAS KyOndeckasi, 00bEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHeleHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHHS KPHUCTAJIOB. OJIEKTPOXUMUUYECKUM PAI  HANPSKECHUM
MeTtauioB. OOIKMe XUMHUYECKHEe CBOMCTBAa MeTallIoB. OOIIHe CIOCOOBI MOTyYeHUS
METAJJIOB, METALUTYPIusi. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJIEH KaK OJIUH U3
crioco00B TONydeHuss MeTayuioB. IloHSATHE O KOpPpPO3WHM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBel (CTallb, YYTyH, JIOPaTIOMUHUH,
OpoH3a). [IpumeHeHne METAJIOB U CIJIABOB B OBITY W IMTPOMBIIIJIEHHOCTH.

Memannwet A-2pynn

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nYecKue 1 XMMUYECKHE CBOMCTBA (Ha MpUMEPE HATPHUA U Kajusd), MOJydeHUE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kaius. [[puMeHeHue MIeI0UYHbIX METAJJIOB U UX
coequHeHu. buonornueckast pojib HaTPUS U KAJIHSL.

[[lemouHO3eMENbHBIE METaIAbl MarHMid W KajJdbLIMM: TIOJIOKEHUE B
[Tepuonuueckoit cucrteme xumuueckux sneMmeHToB [[. M. MenneneeBa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B NMpupoic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblusa. BaxueWmme coeAUHEHHUS KalbIld W MarHus (OKCHUJ, THIAPOKCHI,
COJM), CBOMCTBa, mMpuMeHeHue. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyrosopot kanbuus B mpupoze.



ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
amtoMunus. [IpuMeHeHne alTtOMUHUS U €ro CIIaBOB.

Memannwot b-2pynn

OO6mast xapakTepucTHka MeTaioB b-rpynn (moOOYHBIX MOArpyHN):
nonoxxkenue B llepuonnueckoy cucreme xumudeckux odneMmenros J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIE€HUE «IIpOBasiay AJIEKTPOHA Ha
npUMepe CTPOSHHsSI aTOMOB XpoMa, MeJiH, cepedpa. BaneHTHbIe COCTOSHHSI aTOMOB
d-ayleMeHTOB, CTCMEHM OKHCICHHS aTOMOB B COCJAMHEHHUSAX. 3aBHCHMOCTb
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THUJPOKCUJIOB METAJJIOB OT 3HAUYCHUS
CTEMEHU OKUCIICHMS DJIEMEHTa B COCIMHEHHH (Ha MpUMEpEe COCAMHEHUN Xpoma).
[lepBoHauanbHbBIE IPEACTABICHUS O KOMIUIEKCHBIX COSIUHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENeHU OKucieHus. OOiue KpaTkue
IpeACTaBICHU O (PUBMYECKUX M XUMHYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOICMCTBUE C KHUCIOTAMHU-OKUCIUTEIIMU), 00 UX OKCHAaX, THAPOKCHIAX U
coyisix, uX mpuMeHeHuu. [IpencraBienuss 00 aMMHUAYHBIX KOMIUIEKCax cepebpa u
menu. KauecTBeHHbIE peakiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENeHb OKUCIEHUS. XapaKTepUCTHKA (GU3UUECKUX U
XUMHYECKUX CBOWMCTB, MPUMEHEHUE, aM(poTepHbIe CBOMCTBA OKCHUJIA U THAPOKCHUIA.
KauecTBeHHbIE peakliy Ha KATHOHBI LIMHKA.

XKene3zo: cTpoeHHe atoma, CTENEHU OKHCIECHUS. HaxoxkIeHwe B MpUpOJE.
dusnyueckrue U XMMHYECKHE CBOMCTBA XkKeje3a, IpUMEeHeHue. buonoruyeckas posib
xene3a. Oxcunel, ruapokcuasl u comu xkenesza (II) m xenesa (lll), ux cocras,
CBOWCTBa W TonydyeHue. KadyecTBEHHbIE peakIMd Ha KAaTHOHBI jkene3za (2+) u
xenesa (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTall.
DKoJornyeckue npoOIeMbl, CBI3aHHbBIE C METAILTYPTrUYECKUMHU MTPOU3BOACTBAMU.

DKCIEPUMEHTAIbHOE U3YUEHUE BEILIECTB U SBJICHUI:

O3HaKOMJICHHE C oOpasllaMu METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEINPOBAHUE METALUIMYECKON KPUCTALUIMYECKON PELIETKY;

WU3YyUYCHUE B3aUMOJICWCTBHS METAJUIOB C BOJOW, C pacTBOpaMHM COJIEU U
KHCJIOT, UCCJEA0BaHUE MPOLIECCOB 3JIEKTPOau3a pacTtBopoB xjopuaa meau (I1) u
noauaa Kaius, KOppo3ul METAIIOB;

U3y4YeHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KallblIUSA W HATPUSA C
BOJIOM, UX THIAPOKCHUIOB — ¢ OKcuaoM yrieposa (1V) u kucinoramu;

U3y4Y€HHE CBOMCTB KapOOHATOB U FUAPOKAPOOHATOB KaJbLIUSI, )KECTKON BOIbI;

M3YUYEHHUE MPOLIECCOB TMOIYUYEHHS] TUAPOKCUIOB HKejae3a, MUX XUMHUYECKHUX
CBOMCTB;



M3YyUYEHUE MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbIIMS, aTFOMUHMS, ITMHKA, Xkene3a (2+) u xenesa (3+), menu (2-+);

HaOJI0JICHUE U OINKCAHME OKPAIIMBAaHMS IJIAMECHU MOHAMM HATpHSsl, Kalusi U
KaJbIU;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA AIIOMUHUS, THIPOKCHUIA
xpoma (I11) u rugpokcuia uruHKa;

pEllIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHele MeTauibl U UX
COEIMHECHUSD.

XuMHS U OKpYKaLIas cpeaa

BemecTtBa 1 Marepuansl B IMOBCEIHEBHOM KM3HM 4YeJIOBEKa. BakHeiuue
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHUs. be3ornacHoe HCoyb30BaHHE
BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. [lepBas momoIs Mpu XUMHUUYECKUX
0’KOrax U OTPABIICHUSAX.

HoBbie MmaTtepuaiibl U TEXHOJIOTUU. [[pUHIIUIIBI «3€JI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON T'pPaMOTHOCTH. XHUMHUS M 3/10pOBbE. 3HAUYECHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U MX COCIUHECHHMU i1 (PYyHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [ToHsaTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHYECKHUE MPOOIJIeMBI,
CBSI3aHHBIE C COCAMHEHUSIMU YTIIIepO/ia, a30Ta, CEPbl, TKENbIX MeTauloB. [IoHsaTue
o IIJIK. Poibs XxuMuu B pelieHrnn SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalIbl),
ONPEAECICHUE KHUCIOTHOCTH IPUPOAHBIX BOJ, MOJEIMPOBAHUE IIpolEecca
0o0pa30BaHus KUCIOTHOTO JOXIs, U3yUYeHHUE €0 BO3JACHCTBUS HA MAaTEPUAIIBI.

IloBTOpeHne u 00001IeHHMe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIaCCOB

[Tepnoanueckuit 3akoH u [leprognueckas cucreMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTU B U3BMEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U TPYIIAX.

CrpoeHue BelecTBa B TBEPJOM, KUIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XUMHUYECKONU CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIINYECKOMN
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanusa XuMUYECKUX pEaKIUid 1O Pa3IUYHbIM  IPU3HAKAM.
[Iporno3upoBaHre BO3MOYKHOCTH MNPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUM XWMHUYECKOM KHUHETUKH H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakuu B pacTBopax. [ maponns conei. Peakuun oxucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIJIOT, OCHOBaHMM M coJed B CBeTe NpeAcTaBiIeHUNA 00
ANEKTPOIUTUYECKOM  AUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmunie cea3u

Peanuzanuss MeXNpeIMETHBIX CBS3ed MpU M3YYEHUM XUMUU B 9 Kiacce
OCYLIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATHH, TaK U MOHATHUMA, IPUHATHIX B OT/AEJIbHBIX €CTECTBEHHBIX HayKaX.

OO61Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJIEHHE (MPOLECC), HAYYHbIN (DaKT,
TUNoTe3a, TEOpHs, 3aKOH, aHajiu3, CUHTe3, Kiaccudukanusi, NEPHUOJUYHOCTD,
Ha0JIIO/IEHUEe, HKCIIEPUMEHT, MOJEIMPOBAHUE, MU3MEPEHHE, MOJEIb, TEXHOJIOTHs,
MaTepHabl.

®uzrkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIMYUHBI, €IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEIIECTBA, CTPOCHHE TIa30B, JKUJIKOCTEH U TBEPABIX (KPUCTALIIMYECKUX) Te,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIM]I, U30TOIIbI, KBAHTHI, PaJIMOAKTUBHOCTb, ajbda-, 6eTa- 1 raMMa-u3ydeHue,
ANEKTPUUECKUM 3aps]l, MPOBOJHUKH, IMOTYTPOBOJIHUKY, TUIIEKTPUKHU, COTHEUHbBIN
CIIEKTp, pa3jiokeHre O0eoro cBeTa B CIEKT.

Bbuonorus: skocuctema, ouocdepa, poTocuHTE3, MpOLECCH OOMEHA BEILECTB,
MUHEpaJIbHbIE yIOOpPEHUs,, MHKPOIJIEMEHTBl, MaKpOdJEMEHThl, IUTATEIbHbIC
BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE IOPOJBI,
HOJIE3HBIE HCKONIaeMble, TOIUIMBO, BOJHBIE PECYPCHI, IUIaHETa 3eMJIsL.

Texnonorus: CTPOMTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SIIICTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHOMN MPOMBILIUIEHHOCTH, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA ITIPOI'PAMMBI 110 XMMHMKU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBIN YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO OOIIEr0o 0Opa3oBaHMs JOCTUTAIOTCA B XOJie¢ OOy4deHUS
XUMUU B €IWHCTBE Y4YEOHOW W BOCIUTATEIBHOU AEATEILHOCTH OOpa30BaTENIbHOW OpraHu3allid B COOTBETCTBUM C
TPaAUIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, NMPUHATHIMA B OOIIECTBE
npaBUjaMd W HOPMAaMHU TIOBEACHUS W CHOCOOCTBYIOT MpOIlecCaM CaMOMO3HAHUS, CAMOPA3BUTUSI U COIUMATU3AIUNU
00ydJaromuxcs.

VY oOyuaromuxcs Oyner copMUpOBaHO yMEHHE HCIOJIB30BaTh aHAJIOroBOe jabopaTopHOe O0OpyAOBaHUE H
mudpoBoe  o0OpynOBaHHE JAETCKOro  TexHomapka «KBaHTOpuym» I8 TIPOBEIEHUS OIBITOB,  JIAOOPATOPHBIX,
IPaKTUUECKUX pabOT, IKCIEPUMEHTOB, pa3pabOTKu y4eOHBIX IPOSKTOB.

JIMYHOCTHBIE PE3YJIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCA CHUCTEMOM MO3UTHBHBIX
LHEHHOCTHBIX OPUEHTALINI U PACIIMPEHHE OMbITA AEATEIbHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

IPOSIBJIEHUE LEHHOCTHOI'O OTHOILIECHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HAYYHOMY U HMCTOPHUYECKOMY HACIIENIHIO,
NOHMMAaHHE 3HAYEHUS XUMUYECKONW HAayKH U TEXHOJOTHUU B >KM3HU COBPEMEHHOTO OOIIECTBAa, B Pa3BUTUH IKOHOMHKH
Poccun u cBoero pernona;

2) rpa:kKIaHCKOr0 BOCIIUTAHMS:

MPEICTABIECHUE O COLMAJIBbHBIX HOPMax M MPaBUJIAX MEXKJIMYHOCTHBIX OTHOLICHUM B KOJUIEKTHUBE, IPOSBICHUE
KOMMYHUKAaTHBHOM KYJIBTYpPHI B Pa3HOOOPa3HON COBMECTHOM JIEATETLHOCTH;

CTpeMJIeHHE K B3aUMOTIOHMMAaHUIO U B3aMMOIIOMOIIIH B MPOIlecce yueOHOM U BHEYYeOHOU e TETHHOCTH;

TOTOBHOCTH OILIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUILEH C MO3ULIUU HPABCTBEHHBIX U MPABOBBIX HOPM
C y4ETOM OCO3HAaHUS MOCJIEACTBUM MOCTYIIKOB;

3) dopmupoBaHUs HEHHOCTH HAYYHOI' 0 IO3HAHMS:



MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEaKIHH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U HEOOXOUMBbIE JIJIsl TOHUMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHHUE [IEHHOCTH HAYYHOT'O MO3HAHUA JIJISi PAa3BUTHUSL KaXKJIO0r0 YeJIOBEKa M MPOU3BOAUTEIBHBIX CHUJI OOIIECTBa B
LIEJIOM, POJIM U MECTa HAayKH «XHMHS» B CHCTEME HAYYHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI,
B3aUMOCBA34X YEJIOBEKA C IPUPOJIHON U TEXHOJIOTUYECKOU CPEAOM;

Mo3HaBaTeIbHAST MOTHBAIlMSA M HMHTEpPEC K OOYyYEHHWIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOpPa3BUTHIO U
caM000pa30BaHUIO, K UCCIEA0BATEIILCKON NESITeIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIpaBieHUs U YPOBHS JalbHEHIIETo
oOyJeHus;

4) BOCIUTAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTU >KU3HHM, OTBETCTBEHHOT'O OTHOIIEHMS K CBOEMY 3JI0POBBIO, YCTAaHOBKA Ha 3JI0POBBIM 00pa3
KU3HHU, OCO3HAHUE TIOCJICJICTBUN M HEMPUATHE BPEAHBIX MPHUBBIYCK (YMOTPEOJICHHS ajKOroJis, HAPKOTUKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOAICHUSI TPaBWI 0€30MacHOCTH NpH OOpalleHHd ¢ XUMUYECKUMH BEIIeCTBAMH B Y4YE€OHBIX U
KU3HEHHBIX CUTYalIHIX;

5) Tpy10BOro BOCIMTAHMS

(dbopMHUpOBaHUE IIEHHOCTHOTO OTHOIICHUS K TPYAOBOM JESITEILHOCTH KaK €CTEeCTBEHHOW MOTPEOHOCTH YesloBeKa U K
UCCJIeI0BATEIBCKOM JAESTEIIBHOCTH KaK BRICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIIECTBE;

pa3BHUTHE UHTEpeca K MpodeccrsM, CBI3aHHBIM C XUMHEH, B TOM YHUCIE K MPOoQeccusiM HaydHOU chephl, OCO3HAHUE
BO3MOKHOCTH CaMOpeasin3aliu B 3Tou cepe;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

OCO3HaHHE HEOOXOIMMOCTH OTHOUIEHHUS K MIPUPOJI€ KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHHSI;

MOBBIIIIEHNE YPOBHS JKOJOTHUECKOW KYyIbTYphI: MPUOOPETEHHE OMNbITa TJIAHUPOBAHHS TOCTYIKOB U OIEHKH HX
BO3MOHBIX TIOCIICJCTBUN NI OKPYXKAIOWMIEH Cpejbl; OCO3HaHWE TI00aJbHOTO XapakTepa SKOJOTHYECKUX MPoOJieM U
MyTe WX penieHus; CIOCOOHOCTh MPUMEHATh 3HAHUS, MOJydaeMmble MPU W3YyUYCHHH XUMUHU, IS PEIICHHs 3ajad,
CBSI3aHHBIX C OKPY>KAIOIIECH CPEe/Ioi; aKTUBHOE HEMPUATHE JTEUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOIIEH Cpee; OCO3HAHUE
CBOCH pONM Kak TPakJTaHWHA W TOTPEOUTENS B YCIOBHUSX B3aMMOCBSI3U MPUPOTHOMN, TEXHOJIOTHIECKOW M COIMATBbHOMN
Cpel; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTH SKOJIOTMYECKON HAIPaBIEHHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yIbTaThl 00yYarOMMXCs, OCBOUBIIUX MPOTpaMMy 10 XMMUU OCHOBHOT'O OOIIEro o0pa3zoBaHus,
BKJIIOYAIOT:

YCBOCHHE MEXJIUCUUIIMHAPHBIX (MEXNPEIMETHBIX) MOHATUH, OTpaXaloUIMX MAaTepuajIbHOE E€IWHCTBO MHpa U
npolecc no3HaHus (BEIIeCTBO, CBOMCTBO, SHEPTHUs, SBJICHUE, HAYYHBIH (DaKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOPHUS,
HaOJII0JICHNE, N3MEPEHHUE, UCCIIEI0BAHUE, DKCIIEPUMEHT U APYTHUE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (IIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISTUBHBIMU),
BaYXHBIMM JJI TIOBBIIECHUS 3()PEKTUBHOCTH OCBOEHHUS COJIEPKaHMsI yueOHOro npeameTa, (GOpMHUPOBaHUS KOMIIETEHIUH, a
TaK)Ke MPOEKTHO-UCCIEA0BATENbCKON NEATETbHOCTH 00YYaIOIUXCS B Kypce XUMUM;

CIIOCOOHOCTH UX MCIOJB30BaTh B yUeOHOM, MO3HABATEILHON U COLIMATIbHOM MPAaKTHKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA

ba3oBble JJoruyeckue aelcTBU:

YMEHHS MCIIOJB30BaTh MPUEMBI JIOTUUECKOTO MBIILJICHUSI TTPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMBICI XUMHYECKHX
MOHATHUH (BBLACIATh UX CYIIECTBEHHbBIC NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMHU MOHATUSIMM); aHATIU3UPOBATD,
CpaBHHBaTh, 0000IIaTh, BBIOMpPATh OCHOBAHUS JJIs1 KiIacCHU(PUKAIMM M CUCTEMATHU3allMd XUMHYECKUX BEIICCTB H
XUMUYECKUX PpEeaKIMi; YCTaHABIMBATh NPHYUHHO-CIICICTBEHHBIE CBS3W MEXKIY OOBEKTAaMHU W3YYCHUS, CTPOMUTH
JIOTUYECKUE pacCykaeHus (MHIYKTHBHBIC, NEIYKTUBHBIC, 1O aHAJIOTHH); MpejaraTh KPUTEPUHU M BBIABIATH OOIIHE
3aKOHOMEPHOCTH W MPOTHUBOPEYHUSA B M3YYAEMBIX IMPOILECCAX U SIBICHUAX; MPOBOJUTH BBIBOJABLI M 3aKIIOUYEHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS TOHATHSA (MPEIMETHbIE W METalpeIMETHBIC), CUMBOJMYECKUE (3HAKOBBIC) MOJICIIH,
WCIIOb3YyEeMbIe B XHUMHH, IIPEOOpPa3OBBIBATh MOJICIBHBIC MPEICTABICHUS — XHMHYCCKHH 3HAK (CHMBOJI JJIEMEHTA),
XuMHu4eckas (popMyrna U ypaBHEHHE XHMHUYSCKOW PEaKIMH — MPH PEIICHUH yY4eOHBIX 33J1ad; ¢ YUYETOM ATHX MOJSIbHBIX
MPEICTABJICHUN XapaKTePU30BaATh U3YYAEMbIE XUMUYECKHE BEIIECTBA U XUMHUYECKUE PEAKIUH.

ba3oBble ucciaenoBare/ibCKue 1eicTBUA (METOAbI HAYYHOI'0 MMO3HAHUS BEelECTB U SIBJICHUI):



YMEHUS PUMEHSATh METOIBI HAYYHOTO TTO3HAHUS BEIIECTB W SBJICHUN HA AYMIUPUYCCKOM U TEOPETHUCSCKOM YPOBHSX
B y4eOHOI TTO3HABATEIHLHOW M MPOCKTHO-UCCIICIOBATEIHCKOMN TSI TCIIEHOCTH;

YMEHHS HCIIOIb30BaTh IMOCTABJICHHBIC BOTPOCHI B KAa4eCTBE WHCTPYMEHTA IMO3HAHUS W CAMOCTOSITEIHHO CTaBUTH
BOIIPOCHI; aHATU3UPOBATh (DaKThI, BBISIBIATH U (OPMYITHPOBATH MPOOJIEMY, ONPEACIATH IIS)Ib U 3aJa4H, COOTBETCTBYIOITHE
PEIICHHIO MTPOOJIEMBI; TIPEJIaraTh OMUCATEILHYIO WU OOBSICHUTEIBHYIO TUIIOTE3Y U OCYIIECTBISATh €€ IPOBEPKY; YMCHHS
NPOBOAUTh HM3MEPEHUS HEOOXOIMMBIX IMapaMETPOB, BBIYUCIICHHS, MOJCIMPOBAHUE, HAONIOACHUS M OSKCICPUMEHTHI
(peanbHBIC W MBICIICHHBIC), CAMOCTOSATEIBLHO TPOTHO3MPOBATH PE3YNbTAThl, (HOPMYIUPOBATH O0OOOIIECHUS W BBIBOJABI 10
pe3yabTaTaM MPOBEICHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIIATh OTYET O IPOACIaHHON padoTe;

Pab6ora ¢ undgopmanmeii:

YMCHHSI OPUCHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MHGOPMAIMK (HAYYHO-TIONYJISIPHAS JTUTEPATypa XUMUUYECKOTO
coJiep KaHMs, CIpaBOYHBIC MOCOOMsS, pecypchl MHTepHETa); aHAIM3UPOBAaTh MH(DOPMAIINI0O U KPUTUYCCKH OIICHUBATH €€
JOCTOBEPHOCTh M HEMTPOTHBOPEYMBOCTH, OTOMPATh U MHTEPIPETUPOBATH HHPOPMAIIHIO, 3HAYUMYIO IS PEIICHHS YI4COHOU
3aa4; YMEHUS MPUMCHSITHh pPa3IMYHble METOIbl W (HOPMYJIHPOBATh 3aMpoOChl TMPU TMOUCKE U OTOOpEe HHQOpPMAIIHH,
HEOOXOJMMOM MJIsi BBIMIOJNHEHUST y4EeOHBIX 3aJ]ad; HCIIOJIb30BaTh MHPOPMAIMOHHO KOMMYHHKATHBHBIC TEXHOJOTHH |
pa3IMyHbIe TIOMCKOBBIE CHCTEMBI, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAIBHYIO (QOpPMY TIpEICTaBICHUsS WHQPOPMAIUH
(cxembl, TpaduKH, TUArpaMMBbI, TaOIUIIBI, PUCYHKH U JApyrue GOpPMBbI); YMEHHUS UCIOIh30BaTh HAYYHBIN S3BIK B KAUECTBE
cpeacTBa paboThl C XUMUYECKOH MH(POpPMAIUECH; MIPUMEHITh MEXIpEAMETHbIE ((PH3HYecKre U MaTeMaTHIeCKIE) 3HAKH U
CUMBOJIBI, (opMyIbl, abOpeBHATYphl, HOMEHKJIATypy, HCIIOJIB30BaTh M IPEOOPA30BHIBATH 3HAKOBO-CHUMBOJIUYCCKHE
CpeICTBa HATJISITHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eiCTBUA:

1) ymenus oOuieHus (IMCbMEHHON U YCTHOM KOMMYHUKAIINH):

MPEACTABISATh MOJYYEHHBIE pPE3yJbTaThl IO3HABATEIbHOM JESITEIIBHOCTH B YCTHBIX W THCHbMEHHBIX TEKCTaX;
MyOJUYHO BBICTYNATh C TMPE3CHTAIMEH PE3yNbTaTOB BBHITIOJHEHUS XMUMHYECKOTO SKCIEPUMEHTa (HCCIIeI0BATEIbCKOM
1ab0opaTOPHON WM MPAKTHYECKOW padOThI, y4eOHOTO MPOEKTA); B XO/€ AUAIOTa U (MJIM) TUCKYCCHU 33/1aBaTh BOIPOCHI TIO



oOcyXJ1laeMOM TeMe€ U BbICKa3blBaTh WAEH, (OPMYIUPOBATH CBOM MPEMAJIOKEHUS OTHOCHTEIBbHO BBITOJIHEHUS
MIPEJI0KEHHON 3aa4U.

2) ymeHusl yueOHOro COTpyAHUYECTBA (IPYIIOBas KOMMYHUKAIIHS):

y4acTBOBaTh B TPyNNOBBIX (opMax paOOThl: MIAHUPOBATh OPraHU3ALMIO COBMECTHOW pabOThI, ONMpPENeisTh CBOIO
POJIb, pacipeesaTh 3a/1a4i MEXAY WICHAMH TPYIIbI; BHITOIHATH CBOIO YacTh padOThl, KOOPAUMHUPOBATH CBOU JACHCTBUS C
JNEUCTBUSMU JIPYTUX YJIEHOB KOMAHJIbI, ONpPEAENSITh KPUTEPUM IO OLEHKE KadecTBa BBINOJHEHHON paboThl; pemaThb
BO3HUKAIOUIME MPOOJEMbl HA OCHOBE ydeTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3MUIMI, y4acTBOBAaTh B OOCYXKIEHUH,
oOMeHEe MHEHMSIMH, «MO3TOBOM LITypMe» U APYyTrux hopMax B3auMOICHCTBUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

OBnajieHle YHUBEPCAIBbHBIMU YYEOHBIMU PETYJSITUBHBIMH JIGUCTBUSIMU BKJIIOUACT Pa3BUTHE CaMOOpPTraHU3aIlUU,
CaMOKOHTPOJISI, CAMOKOPPEKLIUH, B TOM YHUCJIIE:

YMEHHs peniaTh y4eOHble M HCCIEAOBATENIbCKUE 3aJaud: CaMOCTOATENIbHO BBIOMpATh CMOCOO pelieHus ydeOHOM
3alauyu (CpaBHMBATh HECKOJBKO BAPUAHTOB pEIICHUs, BHIOMpATh HauOoyiee MOIXOIAUIUN C Y4eTOM CaMOCTOSITENIbHO
BBIJIEJIEHHBIX KPUTEPUEB), TUIAHUPOBATH CBOIO PabOTy MpH pelIeHUU yueOHOM MIIM HCCIIeI0BAaTEIbCKOM 3a/1aui; Ha OCHOBE
MOJIYYEHHBIX PEe3yJIbTaTOB (POPMYIHPOBATH OOOOIICHHUS M BBIBOJBI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCOB;
AHAJIU3UPOBATH PE3YIbTATHI: COOTHOCUTH CBOU JIEUCTBUS C INIAHUPYEMBIMU PE3YJIbTATAMM, OCYLIECTBIATH CAMOKOHTPOJIb
NEATENbHOCTH; KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS MPOrPaMMbl 10 XWUMHH OCHOBHOTO 00mIero oOpa3oBaHUs Ha YriayOJIeHHOM
YpOBHE HMMEIOT 00IIee COAepKaTeIbHOE SAPO C MPEIMETHBIMHU pe3yJbTaTaMyd 0a30BOTO YPOBHS, COTJIACOBAHBI MEXKIY
co00l, YTO TMO3BOJSET PEATM30BBIBATH YIIIyOJEHHOE HM3yYCHHE KaK B paMKaX OTIETbHBIX KJIACCOB, TaK M B paMKax
peanu3aluu MHAWBHUAYAJbHBIX OOpa30BAaTENbHBIX TPACKTOPUNA, B TOM YHUCJE HCIOIb3YysS CETEBOE B3aUMOJICICTBUE



opranusauuu. Ilo 3aBepieHny peann3anuyu IporpaMMsel yriayOJIeHHOTO ypOBHS 00y4YaroIUeECs: CMOTYT JETAILHEE OCBOUTH
MaTtepuall, OBIaJeTh PACIIMPEHHBIM KPYroM MOHATUI U METOJOB, peIaTh 3aJja4l 00Jiee BBICOKOI'O YPOBHSI CII0KHOCTH.

[IpenmeTHbIE pe3yabTaThl BKIIOYAIOT: OCBOCHHUE 00YYaIOUIMMUCS HAYYHBIX 3HAHUM, YMEHUHM U CrIOCOOOB JEHCTBUH,
cnenupUYecKux JUIsl MPeAMETHON 001acTh «XUMHSI»; OCHOBBI HAYYHOI'O MBIIUICHHUS; BUIBI AESITEILHOCTH IO MOIYYEHUIO
HOBOTI'0O 3HAHHUSA, €r0 UHTEPIPETALMH, IPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U PEAIbHBIX KM3HEHHBIX
YCIOBHSIX; 00€CIIeYrBaOT BO3MOKHOCTh YCIIEIIHOTO O0YYEHMsI Ha CIEAYIOIIEM YPOBHE 00pa30BaHMUsL.

K koHiy oOyuenus ¢ 8 knacce y odyuatomierocs: Oyayt chopMUpOBaHbI CISAYIONIUE MPEIMETHBIC PE3yJbTaThl U3YUCHUS
XMMHH Ha YTITYOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IMOHSITUWA: aTOM, MOJIEKYJa, XUMUYECKUN AJIEMEHT, METasl, HEMETalll,
aJUTOTPONMS,, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJAHAs), BaJECHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAsi M MOJIEKYJISpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHAas Macca, MaccoBas A0
XUMHYECKOTO AJIEMEHTA B COEAMHEHUH, MOJIAPHBIN 00BEM, OTHOCUTENbHAS TNIOTHOCTh Ta30B, OKCUJ, KUCIIOTA, OCHOBaHUE,
coiib, aM$oOTepHbI oKcull, amMpOTepHBIA TUIAPOKCHI, XWMHUYECKass peaklus, KiIacCUuPUKaius peakiuil: peaxiuu
COCIMHEHHUS, PEAKIUU pPAa3JOKEHUS, PEaKIMU 3aMEelleHHs, PEaKIuu OOMeHa, JK30- W DHIOTEPMUUYECKHE DPEaAKIUU;
TEIUIOBOM A PeKT peakuuu; sSApO aToma, IIEKTPOHHBIN CIOW aToMa, aTOMHas OpOUTalb, paAuyCc aroMa, XUMHUYecKas
CBA3b, MOJIIPHAsl W HEMOJIAPHAsl KOBAJEHTHasl CBSA3b, MOHHAs CBS3b, MOH, KaTUOH, aHHMOH, pPacTBOp, MaccoBas A0Js
BellleCTBa (MpPOLIEHTHAasT KOHIIEHTpalus) B  pPAacTBOpPE, MOJISIpHAs  KOHILIGHTpAIMsl BEIIECTBA B  PAaCTBOPE;
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHS, OKHUCIWUTEIW W BOCCTAHOBHUTENIH, OKHUCJIECHHUE M BOCCTAaHOBJIICHHUE,
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, METO]T AJIEKTPOHHOTO OallaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATHI U MIPUMEHATH 3TH MOHATUS IIPU OIMCAHUH BEIIECTB
Y UX IIPEBPALIECHUN;

MCITIOJIB30BaTh XUMHYECKYIO CHMBOJIUKY JIJIsl COCTABJICHUS (POPMYJIT BEIIECTB U YPAaBHEHUIN XUMHUECKUX PEAKIINN;

ONpENEeNATh BAJEHTHOCTh AaTOMOB JJEMEHTOB B OWHApPHBIX COEAUHEHHSX, CTENEHb OKHUCIICHHS JJIEMEHTOB B
OWHApPHBIX COCIWHEHUSX, TPUHAJJIC)KHOCTh BEIIECTB K OMPEACIIEHHOMY KJacCy COeAMHEHWH 1o ¢opMyiaMm, BUIBI
XUMUYECKOU CBSI3U (KOBAJEHTHOW U MOHHOW) B HEOPTaHUYECKUX COECTUHEHHUSIX;



PAaCKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, NOCTOSHCTBA cocrasa, llepuomnueckoro 3axona [I. U.
MeHnpneneeBa, aTOMHO-MOJIEKYJISIPHOW TEOPHUH, 3aKOHA ABOTaJpo M €ro CIEACTBUMN, MPEICTABICHUN O HAYYHBIX METOMAX
ITIO3HAHMS, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOIaX UCCIECIOBAHUS BEIIECTB U U3YUYEHUS XUMUYECKUX
peaxkuuu;

JEMOHCTPUPOBATh MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT UX IOJIOKEHHUS B
Ilepronnueckon cucreme:

OMKCHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy lleproandeckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3inyarh
NOHSTHS «TJIaBHas noarpymnna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», «wainble mepuoabs» U «OoJbliue
NEPUOBDY;

COOTHOCHUTH 0003HauYeHUs, KOTOpble uMetoTcs B Tabnuie «llepuonuueckas cuctema xumuueckux snemeHton 1. U.
MenpeneeBay, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsij siapa, ooliee
YHUCJIO JIEKTPOHOB U PACIPEAECIEHUE UX IO DJIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBA3b IIOJIOKEHUs »HieMeHTa B llepuonmyeckoll cucreMe C paclpeneieHUEM JJIEKTPOHOB 110
HHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpPOUTAIISIM aTOMOB IEPBBIX YETHIPEX NEPUOOB;

KJIacCU(PUIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUUECKHUE BEIECTBA, XMMUYECKHE PEeaKIUU (II0 YHUCITY U COCTaBYy
Yy4YacCTBYIOIIMX B PEAKIIMU BEUIECTB, 110 TEMJIOBOMY 3D PeKTy);

XapaKkTepu30BaTh (OMHUCHIBATh) (PU3NYECKUE M XUMHUUECKHE CBOMCTBA MPOCTBHIX M CIOKHBIX BEIIECTB: KHCIOPOAA,
BOJIOPO/1a, BOJIbI, OOIINE XUMUYECKUE CBOMCTBA OKCUIOB, KUCIOT, OCHOBaHUH U COJIeH, TEHETUUECKYIO CBSI3b MEXAY HUMH,
NOJTBEPK1asi IPUMEpPaMU MOJIEKYJIIPHBIX YPAaBHEHHUI COOTBETCTBYIOIMX XUMHUECKUX PEAKLIUI;

ONMCBIBATH POJIb KMCIOPOAA, BOLOPOAA U BOABI B IPUPOAHBIX IIPOLIECCAX, B JKMBBIX OPraHU3MaX, UX IPUMECHEHUE B
PaA3JIMYHBIX OTPACIAX IPOMBIIIJIEHHOCTH, BO3MOXKHOE UCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUAX;

OOBSICHATH W NPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HMX COCTaBa M CTPOEHUS, BO3MOXHOCTHU
IIPOTEKAaHMs XUMUYECKHUX ITPEBPAILLCHUN B PA3JIUNYHBIX YCIOBUAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChI BEIIECTB, MOJISIPHYIO MacCy CMECH, MOJIBHYIO JJOJIIO
XHUMHUYECKOTO 3JI€MEHTa B COCIUHEHHH, MAaCCOBYIO JIOJIO0 XMMHUYECKOTO 3JeMEeHTa Mo (opMyse COelUHEHUs, HAXOIUTh
IpocTennIyro (hopMysy BEIIECTBA IO MACCOBBIM MJIM MOJIBHBIM JIOJIIM 3JIEMEHTOB, MAaCCOBYIO JOJIIO BEILIECTBA B PacTBOPE,
MOJISIPHYIO KOHIIEHTPAILUIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUAM XUMHUYECKON PEAKIIUY;



NPUMEHATH OCHOBHBIE OMNEPAllMd MBICIUTENBHON NEATEIbHOCTH — aHajlu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTH3alMI0, KIACCU(PUKAIUIO, BBIIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — IS U3yUEHUS CBOWCTB BEIIECTB H
XUMUAYECKUX PEaKIUil, eCTECTBEHHO-HAyYHBIE METOAbl TIO3HAaHHWS — HaONIO/eHHWEe, W3MEpPEeHHe, MOJACIUPOBAHUE,
AKCTIEPUMEHT (peasIbHBIA U MBICICHHBIN) — JJIs1 OCBOCHUSI YU€OHOT'O COJIepKAHNUS,

PacKphIBaTh CYITHOCTH MPOIIECCOB OKHCIEHUS U BOCCTAHOBJICHHUS, COCTABIATH YPAaBHEHHSI MPOCTHIX OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUI (METOIOM SJIEKTPOHHOTO OajiaHca);

yCTaHABJIIMBATh CBSI3U MEXKIy PEaIbHO HAOIIOIaeMbIMU XUMHUYECKUMH SBICHUSMHU M MPOLIECCAMH, MPOUCXOSIIUMHU
B MaKpoO- U MHUKPOMHUpPE, OOBSCHATH MPUIMHBI MHOTO0Opa3usi BEIIECTB, COOTHOCHTH XUMUYECKUE 3HAHHS CO 3HAHHUSIMHU
APYTUX Y4eOHBIX IPEIMETOB;

coOmoaTh mpaBwia Oe3omacHoil paboThl B JabOpaTOpuM TPH  HMCHOJIB30BAHMM XHMHUYECKOW TOCYIbl |
o0OpyOBaHUS, a TakXKe TMpaBuia OOpalieHHWsi C BEHIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOJTHEHUS
7a00paTOPHBIX OIBITOB W MPAKTHYECKHX PabOT MO TOJIYYCHHIO W COOMpAHUIO Ta3000pa3HBIX BeHIeCTB (BOAOpOJa H
KHACTIOPO/ia), TMPHUTOTOBJICHUIO PACTBOPOB C OINPEIEICHHOW MAacCOBOM J10JIeM pacTBOPEHHOI'O BEIECTBA, PEIICHUIO
AKCIIEPUMEHTATBHBIX 3a71a4 M0 TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCTMHEHUI;

JIEMOHCTPUPOBATH BJIaJIEHUE OCHOBAMHM XMMHUYECKON IPaMOTHOCTH, BKJIIOYAIONIEH yMEHHs 0€30MacHOTr0 OOpalieHHs
C BeIeCTBAMH, HCIIOJIb3yEeMbIMU B TIOBCEIHEBHOM XU3HM, a TaKKE 3HAHHE IPaBUJI MOBEJICHHUS B IENSIX COEepexeHUs
3JI0POBbSI 1 OKPYKAIOIIECH Cpe/Ibl.

K xoHiy oOyuenus ¢ 9 knacce y ody4daromierocs: Oyayt chopMUpPOBaHbI CIASAYIOIIUE MPEIMETHBIC PE3yJbTaThl H3YUCHUS
XHMHUH Ha YTITyOJICHHBIM YPOBHE:

PaCKpBIBATh CMBICII OCHOBHBIX XUMUYECCKUX TOHATHN: XUMUICCKUH JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHOH,
JIEKTPOOTPHUIIATEIIPHOCT, CTEIICHb OKUCIICHHS, XHMMHYECKas PEAKIHsl, TEIUIOBOM 3(PQeKT peakimuu, MOJb, MOJSPHBIMI
00BEM, pacTBOp;

JICKTPOJIUTHI, HEAJIEKTPOIUTHI, JICKTPOJIUTHYCCKAS TUCCONHMAIUS, PEaKIMH HOHHOTO OOMEHAa, THJIPOJIHN3 COJIeH,
oOpaTuMble W HEOOpaTHMbIE PEaKIUH, OKUCIIUTEITHHO-BOCCTAHOBHUTEIBHBIC PEAKIUU, OKUCIHTEIh, BOCCTAHOBUTEIb,
OKHCIICHUE W BOCCTAHOBIICHWE, DJICKTPOJIU3, ajUIOTPONHs, aM(OTEPHOCTh, XUMHUYCCKasl CBs3b (KOBAJICHTHAs, WOHHAS,



METaNINYEeCKasi), MEXMOJEKYJSIPHbIE B3aUMOACHCTBUS (BOAOPOAHAs CBsA3b, cUibl BaH-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUS, KPUCTANIMYECKUE peleTKn (IpUMHUTHBHAs KyOuueckas, OOBEMHO-IIEHTPUpPOBaHHAsA KyOuueckas,
I'PaHELIEHTPUPOBAHHAS KyOMYecKas, reKcaroHalbHas IUJIOTHOYMAKOBaHHAs), KOPPO3US METAJJIOB, CIUIABBI; CKOPOCTH
XUMHYECKOM peaKIMM, KaTaliu3, XUMHYECKOE PaBHOBECHE, 3JEMEHThl XMMUYECKON TEepMOAMHAMUKHA KaK OJHOW W3
TeopeTnuecKkux ocHoB xumuu; [TIK;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHSTh 3TH MOHATHUS MPU OMKUCAHUU BEIIECTB
U UX IIPEeBpAILCHU;

MCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTABICHUS (POPMYJI BEILIECTB U YPABHEHUN XUMUYECKUX PEaKIUi;

ONpEJENATh BaJEHTHOCTh U CTENEHb OKHUCICHHS XMUMHMUYECKHX D3JIEMEHTOB B COCJIMHEHHUSX Pa3JIMYHOTO COCTaBa,
NPUHAJICKHOCTh BEIIECTB K OINPEACIICHHOMY Kjaccy CoeAuHeHu mo ¢opmynaM, BHUIbl XUMUYECKOM CBS3HU
(KOBaJICHTHOW, MOHHOW, METAJUIMYECKO) B HEOPraHMYECKHX COEIMHEHMSX, 3apsj HMOHAa 1O XUMHUYEcKoul (opmyre,
XapakTep cpeiibl B BOAHBIX PACTBOpPaX HEOPraHMYECKUX COEIUHEHUM, TUI KPUCTAJUIMUYECKOW PEIIeTKH KOHKPETHOTO
BELIECTBA;

packpeiBaTh cMmblch [lepuoanyeckoro 3akona J[. . Menaeneesa u 1eMOHCTPUPOBATh €T0 IOHUMAHME:

OIKCHIBaTh U XapaKTepu30BaTh TabMuuHyro ¢opmy Ileprnonnueckoil cuCTEMbl XMMHYECKHX 3JEMEHTOB: pa3inyaTh
noHsATus «A-rpynna» u «b-rpynnay, «Mainble nepruoab» U «O0JbIINE TEPUOIBIY;

OOBSICHATH CBA3b IMOJIOKEHUs »diieMeHTa B llepuonuyeckoil cucreMe C pacrnpefesieHUEM 3JIEKTPOHOB IO
HHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpPOUTAIISIM aTOMOB IEPBBIX YETHIPEX NEPUOOB;

BBIJICJIATh OOIIKME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOICTB 3JIEMEHTOB M UX COCAMHEHUHN (KHUCIOTHO-OCHOBHBIX U
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB OKCHUJOB M THJIPOKCHUIOB) B NpeAesiax MajblX IEPUOJOB M TIJIABHBIX
MOJATPYIII C YYETOM CTPOEHUS UX AaTOMOB;

packpeIBaTh CMBICI TEOPUU DSJIEKTPOJIMTHYECKOW JHMCCOLUMALMU, 3aKoHa lecca M ero CleACTBUHM, 3aKoHa
JNEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH HW3MEHEHUS CKOPOCTH XUMUYECKOM pEaklHUH, HalpaBiICHUS CMELIEHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT Pa3IMUHbIX (PaKTOPOB;

KJIACCU(HUIIMPOBATh XUMUYECKHE 3JIEMEHTBI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHUE PEAKIUH (IO YUCTY U COCTABY
YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3((EKTy, MO arperaTHOMY COCTOSIHUIO PEAreHTOB, 110 U3MEHEHMIO
CTENEHE OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB, I10 00PaTUMOCTH, IO YYaCTHIO KaTaau3aTropa);



XapaKTepru30BaTh (OMHUCHIBATh) OOIIHE XWMHYECKHE CBOWCTBA BEIIECTB PA3UYHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHCHUM, TOATBEP)KIAs OSTO OINHCAHWE TPUMEpPaMU MOJICKYJISIPHBIX W HOHHBIX YpaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIUM;

COCTaBIIATh YPaBHECHHS: DJICKTPOITUTHYCCKON MAMCCOLMAIMMA KHCJIOT, MIEIOYeH W COJICH; TOJIHBIE W COKpAICHHBIC
YPaBHECHHS pEaKIWii HMOHHOTO OOMEHA; pPEaKIui, TMOATBEP)KIAMOIINX CYIECTBOBAHHE TI'E€HETHYCCKOW CBSI3U MEXKTY
BEIICCTBAMU PA3TMYHBIX KIACCOB;

pPacKphIBaTh CYIIHOCTH MPOIIECCOB THAPOJIM3a COJICH MOCPEACTBOM COCTABJICHHS KPATKMX MOHHBIX M MOJICKYJISIPHBIX
YPaBHCHHM PEaKIUi, CYITHOCTh OKUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO
OanaHca dTUX peaKIuii;

IpeJICKa3bIBaTh XapaKTep CPEeAbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepru30BaTh (OMHUCHIBATh) PU3NYSCKUE U XMMHUYCCKHUE CBOWCTBA MPOCTHIX BEIICCTB (KUCIOPOM, O30H, rpadur,
anmas, KpemHui, 6op, azor, dhocdop, cepa, xJop, HaATPU, KAJIUM, MarHUW, KaJIbIMM, alFOMUHUN, KEJIe30, MEe/b, [UHK,
cepeOpo) U 0Opa3oBaHHBIX MMHU CIOKHBIX BEIIECTB, B TOM YHCJE€ HX BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOAOPOI,
cepoBogopoa, okcuabl yriepoga (I, 1V), kpemuus (1V), azora (I, I, I, 1V, V) u docdhopa (I, V), cepur (1V, VI),
CEepHHCTasl, cepHasi, a30THasi, ¢pocopHas, yrojibHas, KPEMHHEBass KUCIOTHI, OKCUABI U THUAPOKCUIbl MeTaioB |A-I1A-
rpymm, agromunus, meau (1), nuaka, sxenesa (11 u 11));

MOSICHSITH COCTaB, OTJEIbHBIE CIIOCOOBI TOJIYYESHHSI U CBOMCTBA CIIOKHBIX BEIIECTB (KUCIOPOACOAEPIKAIINE KUCTOTHI
XJIopa, a30TuCTas, OOpHas, YKCYCHasl KHUCIOTHI M MX coju, rajoreHuasl kpeMuus (IV) u dochopa (Il u V), okcua u
rugpokcua xpoma (111), nepmanranar kanus;

OMKCHIBATH POJIb BAXKHEWUINUX M3YYa€MbIX BEIIECTB B IMPHUPOJIHBIX MpoIleccaX, BIUSHUE HA YKUBHIE OPraHU3MBI,
MPUMEHEHUE B PA3THYHBIX OTPACIAX HKOHOMHUKH, WCIIOJIB30BAaHUE IS CO3/IaHUS COBPEMEHHBIX MAaTEpHAOB U
TEXHOJIOTH;

MIPOBOJUTH PEAKIINHU, TOATBEPKIAIONTNE KAaUeCTBEHHBIA COCTaB PA3IMYHBIX BEIIECTB, PACTIO3HABATH OMBITHBIM ITyTEM
colepKamuecss B BOJHBIX pPacTBOpax HMOHBI: XJIOPUA-, OpOMHUI-, MOAHI-, Cyiabdar-, ¢ocdar-, KapOboHAT-, CHUIHMKAT-,
cynbdut-, cynbdum-, HITPAT- U HUTPUT-UOHBI, THAPOKCUI-UOHBI, KATUOHBI aMMOHHS, MAarHUs, KalbIus, AJTFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), HUHKA;



OOBSACHATH U MPOTHO3UPOBATh CBOMCTBA BaXKHEHIINX N3YyYaEMBbIX BELIECTB B 3aBUCUMOCTHU OT UX COCTAaBa U CTPOCHHMS,
MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOKHOCTh MPOTEKAHNUS XUMUYECKUX IPEBPAILECHUN B PA3IMYHBIX
YCIIOBUSX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMUUYECKON KMHETUKU U TEPMOJUHAMUKH;

BBIYHCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO 100 XUMUYECKOTO JIEMEHTA
1o ¢popMyJie COEIMHEHNUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MOJIBHYIO 00 XUMUYECKOTO JIEMEHTA B COETMHEHUH,
MOJIIPHYIO KOHIEHTPALIMIO BEIIECTBA B PACTBOPE, HAXOAMUTH MPOCTEHIIyi0 (OopMyny BellecTBa MO MAacCCOBBIM HWIIU
MOJIBHBIM JIOJISIM 3JIEMEHTOB, MPOBOJIUTH PACUYETHI 110 YPABHEHUSIM XUMUYECKUX PEAKIUN C YUETOM HEJIOCTaTKa OJHOTO U3
pEeareHToB, MPaKTUYECKOTO BbIX0/a MPOAYKTa, 3HAUEHUS TETIOBOTO 3 (eKTa peakinu, ONpeaAesisaTh COCTaB CMECei;

coOmoaTh mNpaBwiia 0Oe3omacHoil paboThl B JabOpaTOpMM NPH  HMCHOJIB30BAHMM XHMHUYECKOW TMOCYIbl H
o0opyAOBaHMs, a TaKXkKe MpaBuiia OOpalleHHs C BEIIeCTBAMM B COOTBETCTBUM C MHCTPYKIUSMU BBITOJTHEHUS
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX pabOT MO MOJYYEHHI0 U COOMpPAHHMIO ra3000pa3HbIX BEHIECTB (aMMHaka U
YIJIEKUCIIOTO Ta3a) U PEUISHUI0 HKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMaM Kypca, MPEeJCTaBIsATh pe3yiabTaThl SKCIIEPUMEHTA B
¢dbopMe BBIBOAOB, TOKA3aTENbCTB, IPAPUKOB, TAOJIUII U BBISBISATH YMIUPUIECKUE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE ONEPAIMH MBICTUTENBHON JEATeIbHOCTH (aHAjJu3 M CHHTE3, CpaBHEHHE, 000O0IIeHue,
CUCTEMaTH3allMI0, BBISBICHUE MPUYMHHO-CICJACTBEHHBIX CBSI3€HM) MPU HM3YUYEHUHM CBOWCTB BEIIECTB M XHMHUYECKHUX
peakuuii, BIAJETh €CTECTBEHHO-HAYYHBIMU METOJAMH TO3HAHMs (HAONIOJCHHE, W3MEPEHHE, MOJCIUPOBaHUE,
SKCIIEPUMEHT (peaibHbId U MBICJICHHBIN);

MPUMEHSTh MpaBuiia 0€30MacHOr0 OOpaleHusl C BEIIeCTBAMH, HCIIOJIb3yEeMbIMU B MOBCEAHEBHOM >KM3HU, MpaBHUIIA
MOBE/ICHUSI B LIETISAX COEPEKEHUSI 3I0POBbSI U OKPYKAIOIIEH MPUPOAHON Cpe/ibl, TOHUMATh Bpe/l (OMacHOCTh) BO3/IEUCTBHS
Ha JKUBBIE OPTaHU3MBI OTPEEICHHBIX BEIIECTB, MOSCHATH HA MPHUMEPaxX CIOCOOBl YMEHBIICHUS W MPEAOTBPALICHUS HX
BPEIHOTO BO3/IEUCTBHUSA, 3HAUCHHE KUPOB, OCJIKOB, YIIIEBOJOB JIJIsl OPraHU3Ma YelIOBEKa;

UCIIOJIb30BaTh MOJTYYEHHbIE MPEACTaBlIeHUs 0 cepax mpodhecCuoHaTbHONW AEeSTeNbHOCTH, CBS3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY JIJIsI MPO(GECCUOHATBHON OPUEHTAIIMH U ISl OCO3HAHHOTO BBHIOOpA XMMHUH KaK
npoUIBHOTO MpeIMeTa Ipy MPOAOIKEHNN 00yUeHHs Ha YPOBHE CPEeIHEro 00IIero oopa3oBaHus;

y4aCTBOBaTh BO BHEYPOUHOW IMPOEKTHO-UCCIIEIOBATEIBCKON JIEITEIbHOCTH XUMUYECKON U XUMHKO-3KOJIOTHYECKOU
HAIpPaBJIECHHOCTH, MPHOOPECTH OMBIT NMPOBEACHUS YIEOHBIX HCCIEA0BAHUI B YCIOBUAX 00pa30BaTeIbHBIX OpraHU3aluil, a
TaKXe opraHuzanuii (HEeHTPOB) JOMOJHUTEIBHOIO0 00pa30BaHUs JETEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undgposrbie)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUSA
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHMS M MIPAKTHICCKOM 2
JEeSATEIbHOCTH YEJIOBEKA
BemectBa 1 xuMuyeckue
1.2 9 1
peakuuu
Hroro mo pazgeny 11
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosnayx. I[Tousthe o rasax.
2.1 X 6 1 Hatunk pH
Kucnopon. Oxcubt
Hatauk pH, mozatop o0bpéma
JKUIKOCTH, OIOpeTKa, TaTIuK
29 Bopopon. Ilonstue o kucnorax u 4 1 TEMIIEpPaTyphl JIATHHOBBIH,

COJIIX

JaTUYUK JaBJICHUA, MarHUTHaAs
McEIIajJKa
Bech SJICKTPOHHBIC
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OCHOBAaHHUAX

OCHOBHBIE KJIACCHI
24 4

HEOPraHWYECKUX COCIMHEHUI

Hroro no pazneny 21

Paznean 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xummnueckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3b. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuu

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 1
XUMHUYeCKnX djeMeHToB J1. 1.
MenneneeBa. CTpoeHue aTroma
Xumudeckas CBSI3b.
3.2 OKuCIUTEIbHO- 1 1
BOCCTaHOBHUTEJIbHBIE PEAKIINHU
Hroro no pazneny 2
Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO YACOB I10 4 5 5
ITPOIT'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
/o

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[ToHATHE O TEOPETUYECKUX METOAAX
ITO3HAHUS B €CTECTBEHHBIX HAYKAX.
WcTounnku xuMuueckoi HHGpopMaIiuu

Hpe,ZICTaBJ'IeHI/ISI O HAYYHOM ITO3HAHWU Ha
SMIIUPUYECKOM YpPOBHE: HaOIIOIEHUE,
U3MepeHue, SKCIIEPUMEHT, MOACTUPOBAHNE.
[TonsiTHe 0 MeToax paboThl C XUMUYECKUMU
BemecTBamMu. O00pyI0BaHUE MTKOJIBHOM
XMUMHYECKOH 1abopaTtopuu

3aKOH ITOCTOSHCTBA COCTaBa BCIIIECTB

BrrunciieHuss OTHOCUTEIBHOM MOJIEKYJISIPHOM
MaccChl BEIIECTB, MOJISIPHOI MaccChl, MacChl
BEIIECTB M KOJMYECTBA BEILIECTBA

Haxoxpaenue nmpocreiimieid GopMysl
BEII[ECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB

Brruncnenus npocreimeit popmyisi
BEILECTBA 10 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

MOHHpHaH Macca CMecH BellecTB. MonbHas




J0JIA XUMHYCCKOI'0 3JIEMCHTA B COCIMHCHUN

Haxosxaenue npocreiiiei popMyIisl

8 BEILECTBA 110 MOJIBHBIM JIOJISIM 3JIEMEHTOB

9 ATOMHO-MoJIeKyIsipHas Teopus. Ku3Hb u
nesrtenbHocTh M. B. JlIomoHOCOBa
Brrunciienus no ypaBHEHHSIM XUMHYECKON

10 peaxkiuu: KOJIMYecTBa BEIleCTBa, MacChl 10
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WK IPOAYKTOB PEAKIINU

11 O06o01enre 1 cucTeMaTru3aus 3HaHUH

12 KonTponpnas padora Ne 1 o teme
"BemiecTBa 1 XUMHYECKHE PEAKIINM"

13 OTtHocuTeNbHAS INIOTHOCTH Fa30B

14 BrluncneHuss OTHOCUTENIBHOM TNIOTHOCTH
razoB
Onpenenenre OTHOCUTEIbHOM

15 MOJIEKYJISIPHOM Macchl Ta3000pa3HOTo
BEILIECTBA IO U3BECTHON OTHOCUTEIBHOU
IJIOTHOCTH
Brluncnenuss OTHOCUTENILHON MOJIEKYISIPHOI

16 Macchl rasa 1o U3BECTHOM OTHOCHUTEIbHON
IJIOTHOCTH

17 O30H — annoTporHas MoIupuKaus
KHCIIOpO/ia
[IpakTrueckas padora Ne 1 o teme

18 "TTonyyenue u coOupanue KHCIopoa,
M3yUYEHHE €ro CBOUCTB"

19 TennoBoit 3¢ pexT XUMHUECKOH peakuuy,




TCPMOXUMHUYCCKUC YPABHCHUSA, OK30- U
OHAOTCPMHUYCCKUC PCAKIIUU

20

TommBo. Mcnons3oBaHue yris 1 MEeTaHa B
Ka4yecTBE TOIIJIMBA. 3arpsA3HEHUE BO3yXa.

21

Bomopoa — 3neMeHT U MpocToe BEIIECTRBO.
Crnioco0sbI mosrydeHust BOAOPOaa B
71a00paTOPUH U MIPOMBIIIJICHHOCTH.
Hcnonp3oBaHne BOJOPO/Ia B KAYECTBE
TOIJINBA

22

[TpakTrueckas padota Ne 2 o Teme
"TTomy4yenue u cobupanue BOJIOPO/a,
W3y4YEHHE €ro CBOMCTB"

23

[Tonsatue 06 ampOTEPHBIX THAPOKCHIAX:
XUMHUYECKHE CBOMCTBA M MOTyYCHUE.
[IpumeHeHne BaXXHEUIINX OCHOBAHUH
AHanu3 U CHHTE3 — METObl U3YUCHUS
cocTaBa BOJbI

24

BrrunciaeHus ¢ HCIOJIB30BaHUEM ITOHSTHS
«MOJIApHAsA KOHUCHTpalunsa paCTBOpéHHOFO
BeIIeCTBa»

25

Boruncnenus ¢ ucnonb3oBaHueM rpadrkoB
PacTBOPUMOCTH Il pacuéToB
PacTBOPUMOCTH BEIIECTB

26

Brruucnenus ¢ ucnojb30BaHUEM HOHSATHS
«MOJIIpHasA KOHIUCHTpAIHA paCTBopéHHOI‘ o
BCIICCTBaA»

27

Brrunciaenus ¢ UCIOJIb30BaHUEM I‘pa(l)I/IKOB
PacCTBOPUMOCTH IJIA paC‘-IéTOB




PacTBOPUMOCTH BEIIECTB
[TepBbIe MOTBITKY KIIACCH(PUKAITUU

28 XUMUYECKUX 3JIeMEeHTOB. [loHsTre o 1
TPYIIIaxX CXOAHBIX AJIEMEHTOB

29 DNEeMEHTHI, KOTOPBIE 00pa3yoT aM(pOTepHBIC 1
OKCHJIBI ¥ TUAPOKCHIBI

30 [Tepuoanueckuii 3akoH. OTKpHITHE 1
[Iepnoandeckoro 3akoHa.

31 [lepurop! 1 TpyIIIB . 1

39 KonTponbhas padora Ne 2 o teme 1
"Ctpoenue aroMa. XUMUYECKas CBSI3b"

33 OKHCIUTENTHEHO - BOCCTAHOBUTEIHHBIE 1
peaxin

34 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pa3nen 1. BemecTBo H XuMnueckasi peakums
11 [ToBTOpEHUE U yriaybieHrne 3HaHU| 0 4
' BEIIIECTBE
JlaTunk TemriepaTypsl
MIATHHOBBIH,
19 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 9 1 1 Anmnapat st
XMUMHYECKUX PEAKIUN IIPOBEICHUS
XUMHYECKUAX
nporieccoB (AITXP)
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIHSL. 7 1 5 JlaTumk
' XVMHYECKUE PEAKIIUU B pacTBOpax JIEKTPOIPOBOIHOCTH
Hroro mo pazgeny 20
Paznen 2. HeMeTa/JILI M X CO€UHEHUS
Anmnapat ajis
51 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 MIPOBEACHUS
' anemeHToB VIIA-rpynmel. ["agorenst XUMHYECKUX
nporeccoB (AITXP)
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 2
COCIMHEHUS




OO0mas XapaKTepUCTUKA XUMUIECKIX

2.3 anemeHToB VA-rpymmsl. A30T, pocdop u ux
COCJIMHEHUS
Jaruuk
AIIEKTPOIIPOBOTHOCTH,
OO6mast XxapakTepuCTUKAa XUMUUYECKUX
MarHMWTHAs MEIIaKa,
24 aneMmeHToB |VA-rpynnsl. Yraepoa u

KpEMHH, UX COeMHEHUS. bop

npuodop st
MOJIy4EHUS Ta30B WU
annapat Kurmma

Hroro no pazneny

Paznena 3. MeTajliibl M X COeIMHEHUA

3.1

OO01me cBOMCTBA METAIIIOB

3.2

Baxueiiime MeTayuisl 1 UX COSTUHEHUS

Hroro no pazneny

Pasznen 4. Xumus v OKpy:Kamomas cpeia

4.1

BCH_ICCTBa 1 MaTCpuajibl B )KXU3HU YCIIOBEKA.
OCHOBEI 3KOJIOTHYSCKOM I'paMOTHOCTH

Hroro no pazneny

Pasznea 5. O0001menne 3HaAHMI

5.1

[ToBTOpEeHUE M 0000IICHNE 3HAHUI
OCHOBHBIX Pa3JIelioB KypcoB 8—9 kiiaccoB

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Crpoenmne atomoB. [locnenoBaTeabHOCTD
3aITOJIHEHHS AIEKTPOHHBIX OpOHTaIen
aTOMOB MaJIbIX epruo0B. OCOOEHHOCTH
3aITOJTHEHHSI AIIEKTPOHHBIX OpOHTaIeh
aTOMOB OOJIBILIKX MTEPUOJIOB

CreneHb OKHUCJICHUS B BaJICHTHOCTD

Buaer xumuueckoii cBsi3u. OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA MEXaHU3M
00pa3zoBaHusI KOBAJICHTHOM CBSI3H.
MexMoNIeKyIIpHbIE B3aUMOJAECHCTBUS

Tunbl KPUCTATIIMYECKUX PEHIETOK,
O0COOCHHOCTH CTPOCHHUS KPUCTAITUNYECKUX
peléToK. 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THUIIA KPUCTAJUIMYECKOM pElIETKH U BUJA
XUMHYECKOH CBS3U

Kinaccudukanus XuMU4ecKuX peakiiui 1mo
Pa3IMYHBIM IPU3HAKAM

DHepreTuKka XMMUYECKUX PEAKIUH.
TennoBoit 3¢ pexT XUMUUECKON peakLnu.
3akoH ['ecca u ero ciencTaus.
IIporso3upoBaHue BO3MOXHOCTU
IIPOTEKAHNS XMMUUYECKUX NIPEBPAILIEHUN B




Pa3IMYHBIX YCIOBUSIX HA OCHOBE
MPEJCTAaBICHUN XUMUYECKOW KUHETUKHU U
TEPMOIMHAMUKHI

Breraucnenus mo TCPMOXUMHYCCKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dexra
XUMUYECKON PEAKLIUHU 110 KOJIMYECTBY
BEI[ECTBA, Macce WIH 00bEMY
HPOpearnpoBaBIIEro WM 00pa30BaBILETOCS
BeIleCTBA

[ToHsiTHE O CKOPOCTH XUMUYECKOUN PEAKIINH.
3aKOH JEHCTBYIOIIMX MacC. DHEPTHUs
aktuBanuu. [ToHaTHE O KaTaam3e.
®epmenThl. UHrnoutopsl. @akTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOU
peakuuu

[ToHATHE O XUMHYECKOM PaBHOBECHH,
npuHiun Jle [larense. @akTophl, BAUSIONIUE
Ha COCTOSITHUE XUMHYECKOTO PaBHOBECHSI.
[IporHo3upoBaHne BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAILICHU B
Pa3IMYHBIX YCIOBHIX

10

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
PCaKIuu. Baxxnbie okucnuTeau u
BOCCTAHOBHUTCIIN. HepMaHraHaT Kajlansa

11

CaolicTBa IMPOCTBIX BCHICCTB — MCTAJIJIOB U
HEMCTAJIOB, KUCJIOT U CoJieii — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKUCIIUTEIIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIUAX

12

IIpaktuyeckas padora Ne 1. Pemenue




OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC
«OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
peaKIum»

13

KonTtponeHas padora Ne 1 mo teme
«OCHOBHBIC 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKUX PEAKIIUI»

14

PacTBopenue kak pU3NKO-XUMUYECKUIT
MpoIiecC. DNEKTPOIUTHI U HEITIEKTPOJIHUTHI.
Teopust MEKTPOUTUUECKON JTUCCOIHAITIH.
HNonnoe npousBenenre Boabsl. BogopoaHbiil
MOoKa3aTesb. JJIEKTPOIUTHYECKAS
JIICCOITUAITAS KUCIIOT, OCHOBAaHUM U COJIeH

15

Peakuun nonnoro ooMena. CBoiicTBa
KHCJIOT, OCHOBAHHH U COJICH B CBETE
MpEeACTaBICHUHN 00 AIEKTPOIUTHUECKON
nuccolanui. KauecTBeHHbIE peakiuy Ha
HOHBI

16

[IpakTuueckas padota Ne 2. Pemnenue
AKCIEPUMEHTAJIbHBIX 33124 10 TEME
«DQNEKTPOIIUTUYECKAs TUCCOIHALIHS)

17

I'maponus coneit. lonHble ypaBHEHUS
TUIPOJIU3a COJei

18

[IpakTuueckas pabota Ne 3. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«I'maponus comen»

19

Brrunciaenus Maccel MMpOoAYKTA pCaKIUHU IO
HM3BECTHOM Macce OJHOI0 U3 UCXOIHBIX
BCIICCTB, B3ATOT'O B BUAC paCTBOpa,




COJIEpKAILETO ONPEACIEHHYIO
KOHIICHTPAIIMIO PACTBOPEHHOTO BEIIECTBA

20

KonTtponsHas padora Ne 2 o teme
"DNEeKTPOTUTUYECKAS TUCCOIUAITUS.
XUMHYECKUE peakliuy B pacTBopax”

21

OO6mras xapakTepucTuka HemeTaymoB. O0mast
XapaKTEePUCTHKA TaJIOreHOB XJIOPOBOIOPO/I.
ConsiHast KUCIOTA..

22

[IpaxTnueckas padota Ne 4 o Teme
"[TomyueHne consTHOM KUCIOTHI, U3y4EHUE €€
CBOMCTB"

23

BI)I‘-H/ICJ'IGHI/ISI 10 ypaBHeHI/IHM XUMHNYECCKUX
peaKuuii, €CJI OJTMH UX PEAr€HTOB JIaH B
N30BITKE

24

OO6mrast xapakTepucTuka 31eMeHToB VIA-
rpymmnbl. CepHast KUCIIOTa U €€ COJIH.
[TpoMbliITIEHHOE TOTYYEHHUE CEPHOI
KHCIIOTBI

25

Bbrauciienust Macchbl POAYKTa Peakiuu 1o
M3BECTHOM MaccoBoi (00bEMHOIN) none (%)
€r0 BBIX0JIa OT TEOPETUYECKUA BO3MOXKHOTO.
Brruncnenus MaccoBolt (00bEMHOM) 10JIH
(%) BBIXOJ1a MPOAYKTA pEaKUH O
n3BeCTHOM Macce (00BEMY) HCXOIHOTO
BEII[ECTBA U MPOJIyKTa PEAKIIUU

26

OO11ast xapakTepUCTHUKA JIeMEHTOB VA —
rpynmnsl. A30T, pacpOCTpaHEHHUE B IPUPOAE,
¢u3nyeckrue 1 XMMHYECKHE CBOICTBA.




AmMHaK, ero GU3NYecKue 1 XUMUYECKHE
cBoiictBa. Comu ammoHus. Oxcuapl azora (|,
I, HI, 1V, V).A3oTucras kucinora. A3oTHas
kucaoTa. [IpoMblieHHOE oJydeHne
a30THOM KHUCIOTHI. HUTpaTsl 1 HUTPUTBL.
XUMUYECKOE 3arpsi3HEHUE OKPYXKaIOIIeH
Cpelbl COeTMHEHUSAMH a30Ta.

27

®docdop, aIOTPOIHBIE MOIUPUKAITUH
¢docdopa. Oxcuapl pochopa (11, V) u
dhocdhopnas kucmora

28

VYrieposa. Dkojorudeckue mpoodaeMsl,
CBsI3aHHBIC ¢ OKcH0M yriepoaa (1V).
[IpakTueckue padotsl Ne 5 o Teme
"[Tonyuenune okcuna yriaeposaa (1V) u
HU3y4YEHHUE €ro CBOUCTB"

29

Kpemnnii, ero ¢puznueckne 1 XkMUIECKHE
cBoiictBa. bop. bopHas kucnora

30

[lenoyHo3eMenbHbIE METAILIIBI.

Mertamnel A- rpynn. llenoynbie MeTaib.
DNEeKTPOIN3 PACIIIABOB U PACTBOPOB COJIEH
KaK OJIUH U3 CIOCOO0B MOJYYESHUS] METAIOB

31

AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUIA ATIOMUHUS U IMHKA. Menapb u
cepebpo. IlpencraBnenus 06 aMMUaYHBIX
KOMILJIEKCaxX cepedpa u Meau

32

Oxcunpl, THAPOKCH B U cou xkene3a (1) u
xenesa (1)

33

HpOMe)Ky’TOLIHaH aTTeCTalmA. KOHTpOJ'IBHaSI




pabora

DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIC C
COCIIMHEHUSIMH YTIIepO/a, a30Ta, CEPHI,

34 1
TSDKENBIX MeTaluioB. Poin XumMnu B pelICHUH
IKOJIOTHYECKUX MPOOIEM

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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