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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma M0 XUMHUHM OCHOBHOTO 00Imiero ooOpaszoBaHusi (yriayOJaEHHBIM
YpOBEHB) COCTaBJICHAa Ha OCHOBE TPeOOBaHUII K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBI OCHOBHOTO OOIIIETO 00pa30BaHUs, TPEICTABICHHBIX
B ®I'OC OOO, ¢ yuerom denepaibHOi pabodeil mporpaMMbl BOCITUTaAHUSI.

[TporpaMMa mo xumuu paszpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKON
MNOMOUIM YUYUTENIO B CO3/IaHNUU paboueil MporpaMMel 110 y4eOHOMY MTPEIMETY.

[IporpaMma mo xumum AaéT TMPEACTABICHUE O IENAX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
npeaMeTa, OnpeessieT 00s13aTeNIbHOE MPEAMETHOE COJIEPIKAaHUE, €T0 CTPYKTYPY IO
pazzgenaM M TemaM, paclpeiesieHHe [0  KjlaccaM, PEKOMEHIyeMYIO
MOCNIEZIOBATEIPHOCTh  M3YYCHHUS XHUMHH C YY4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — YYUTHIBAIOTCS
BO3MOKHOCTH y4€0OHOTO MpeAMeTa B peaju3aluu TpeOOBaHUN K TUIAHUPYEMbIM
JUYHOCTHBIM, METAaNpeAMETHBIM W MpPEJAMETHbIM pe3yjbTaTaM OOy4YeHUS U B
(GbOopMUPOBaHWY OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHON  JIEATEIHbHOCTH
00y4YaroIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

W3yyeHne XuMUM Ha ypOBHE OCHOBHOrO 00miero o0pa3oBaHUs
OpPUEHTHPOBAHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY, HEOOXOIUMYIO AJIsi BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH U
WHTEPECOB OOydYaIOIMINXCs, Ha TPOJODKEHHWE OOYy4YeHHsS Ha YPOBHE CpPETHETO
o01iero oOpa3oBaHusl.

3HaHHE XUMHH CIYXXUT OCHOBOM [UIsi (POPMHUPOBAHHS MHUPOBO33PEHUS
0Oy4aroIerocsi, ero MpeACTaBICHUH O MaTepUAIbHOM €IWHCTBE MHUPA, BAXKHYIO
poJIb UTparoT GOpMUPYEMbIE XUMHUEH MPEACTABICHUS O TIPEBPAICHUSIX SHEPTUN U
BEILIECTB B MPHUPOAE, O IMYTAX PEIICHUs TI00ANbHBIX MNPOOJIeM YCTONYMBOTrO
pa3BUTHSI YEJIOBEUECTBA — CBHIPbEBOM, HSHEPreTUYECKOW, MPOIOBOIbCTBEHHOM
npobiieM, MpoOIEMbI IKOJIOTHUECKO 0€30MacHOCTH, MPOOIEM 3APaBOOXPAHEHUS.

N3ydenune xumuu:



CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMHpOBaHUS  KYJBTYpPhl  JIMYHOCTH  OOydYalOIIMXCA, WX OOmed W
GyHKIIMOHATEHOW TPAMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OoOy4Jaronnxcsi, HaBBIKOB HX CAMOCTOSITEBHOW  Y4eOHOUM  JIeSITENIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU I€SITEILHOCTH;

3HAKOMUT CO CHENU(UKOM HAay4dHOrO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
MPEACTABICHUN O €IMHCTBE MIPUPOJIBI U YEJIOBEKA, SBJISETCS KIFOYEBBIM HTAllOM B
dbopMHUpPOBaHUU €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH 00YYaIOIIUXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJOTHYECKOE
oOpa3oBaHue 00yJaIOUUXCsl.

JlanHble HampaBlieHUS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
COJICpKaHMSI TIPEAMETA, KOTOPBIM SIBISETCS IMEAAroru4ecku aJanTUPOBaHHBIM
OTPaKEHHUEM OMPEICIICHHOTO 3Tara Pa3BUTUS XUMUH.

VYriyOn€HHBIA KypC XMMUU OCHOBHOI'O OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH
Ha OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATHI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOMOJIATAIONINX MPEACTABICHUN OOIeH XUMUU U
OT/ICJIbHBIX 3HAUUMBIX MOHATUN OPraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peaknuu. O0e ATHU CUCTEMBI OPTaHM30BAHBI MO TMPHUHIIUITY TOCIEIOBATEIHHOTO
Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

aTOMHO-MOJICKYJISIPHOU TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.M1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

YUYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

MPEACTaBICHUM 00 AIEKTPOJIUTHUYECKON JUCCOIMAIIUM BEIIIECTB B PaCTBOPAX;

0 XUMHUYECKON KMHETUKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTHYeCcKMX 3HAHUN MOJOKEHBI AMIMUPUUYECKU TMOJyYCHHBIC
dakTtel. TeopeTnyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJHOTO YPOBHS
K JpyroMy U 00eCHeuMBalOT OOYy4YalomUMCs BO3MOXHOCTh OOBACHITH U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0JACTH MPAKTHUYECKOTO TMPUMEHEHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHMe cofepKaHUsi NOporpaMMbl MO  XHUMHUU  MOPOUCXOAUT €
WCIIOJIb30BAaHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpYyXXalIuid Mup, Ouosnorusi, (usmnka, MaTeMaTHKa, reorpadus, TEXHOJOTHS,
UCTOPHUSL.



[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHHsl MO XUMHUU (yriayOnEHHBIN
yYpOBEHb) OpPHUEHTHUPOBAHA Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa
oOpa3oBaHusl, crenupuKu y4eOHOro TMpeAMeTa U O00ecleyeHHe YCIEIIHOTO
oOydeHMs] Ha CIEQyIolleM ypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsi pa3BUBAIONIas W MPAKTUYECKas HAMPaBICHHOCTh OOYYEHMS] XUMHH,
mubdepennranus  oOydeHus,  BKIOYArOmias  NpOQUIBHYIO  MOATOTOBKY
oOydaromuxcss W TOCHEAYIOlIee CaMOOomlpeesieHue B BbIOOpE HampaBlICHUs
oOydeHus B Npo(PUIBHBIX KiIaccax.

VYriyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npoecCUOHANbHON OpUEHTAIIMY U HAIIPaBJICHO Ha MPEJ0CTAaBICHUE BO3MOKHOCTH
KOKIOMY OOydYaromemycsi TpOSBUTH CBOM WHTEJUIEKTyallbHbIE W TBOPYECKHE
CIIOCOOHOCTH TMpPU  U3YYEHUH Y4YEOHOro mpeaMeTa, HEOOXOAUMBbIC st
POJIOJKEHUS 00pa30BaHus U JalIbHEUINEH TPYAOBOM JeATETLHOCTH.

[Iporpamma 1o xumMuu (yrayOn€HHBIM YpOBEHB) MpeaHA3HAUEHA JUIS
MCIIONb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOMIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayosi€HHOro, MpOPUILHOIO) HM3YyUYEHHUS OTIAEIbHBIX
y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIET0 00pa30BaHUs.

OOpazoBaTenbHble (PYHKIIUM XUMHUU, U3y4aeMON Ha YrJIyOJICHHOM YpPOBHE,
peanu3yroTcs B mpoliecce GopMUPOBAHUS 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
007acTi COBPEMEHHOTO E€CTECTBO3HAHHWSA, O0JIACTH TMPAKTUYECKOW NeATEeIHbHOCTH
YelioBeKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJIbTYpbl. 3amada y4eOHOTO
MpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(bakToOB, MOHSATUMN, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUMN, JOCTYIHBIX 0000 1IIeHNnI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B MPUOOIICHHUH K HAyYHBIM
METO/JaM TIO3HAHUS TIPU M3YYCHUHM BEMICCTB W XUMHUYECKUX PEaKIUH,
(GbopMUPOBaHNN U PA3BUTHH TO3HABATEIHFHBIX YMEHUN U CIIOCOOOB JESTEIBHOCTH
U WX TPUMEHEHWHW B Yy4eOHO-TIO3HABATEIHHOW M Y4eOHO-MCCIIENOBATEIHCKON
JESTEIbHOCTH, OCBOCHHM TPaBHJ O€30MacHOro OOpalieHus C BEIIeCTBAMH B
MOBCEIHEBHOM KU3HU.

[enu u3yyeHUs: XUMHUH OTPaXKaIOT HANIPAaBIEHHOCTh 00YUYCHHsSI Ha PAa3BUTHE U
caMOpa3BUTHE JUYHOCTH, (OpMHUPOBaHUE €€ UHTEIIJICKTA U O0IIEH KyIbTYpHI.

N3yyenne XuMUM HApaBJICHO HA JOCTIKEHUE CICAYIONINX TICIICH:

dbopMHpOBaHUE HHTEIUICKTYaIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIPHOMY MPHHSITHIO PEIICHUH,
CTIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIFOIIMMCSI YCIIOBUSM KU3HU;

dbopMHpOBaHUE CUCTEMBl XUMHUYECKHX 3HAHUH KaK  KOMITOHEHTA
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBHI JISI TIOHUMAHHS XUMHYECKOM
CTOPOHBI SIBIICHUN OKPY>KAIOIIEro MUpa, OCBOCHUE SI3bIKA HAYKHU;



npUOOIIEHNE O0YyJaromuXCcsl K CaMOCTOSITEIbHOW TIIO3HABATEIBHOW W
WCCJICIOBATEILCKOW  JICSITEIBHOCTH, K  HAay4YHBIM  METOJaM  ITO3HAHUSA,
dbopMHUpOBaHNE MOTUBAIIUH U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  oOmed  (QYHKIIMOHAILHOM U €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPYXKAIOIIEro MHpPA, WCIOJB3YysS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHUU
XUMUHU, TPUMEHSITh WX MPH PEIICHUH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYJOBOM EATEIbHOCTH;

pa3BuTHE Yy oOOydarouuxcsi HMHTepeca K M3yYCHHUI0 XUMHUM U chepam
JESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOQUIISi U HAMPABJICHHOCTH JaJIbHEHIIIEr0 00yUeHHUS;

OCO3HAHME IEHHOCTH XUMUYECKUX 3HAHWUW B JKW3HHU YEIIOBEKA, MOBBIIICHHE
YPOBHSI SKOJOTUYECKON KYJIbTYPhl, HENPUITHE JEHCTBUM, MPUHOCAIIUX BpPEI
OKpY’KaIOUIEN CPENE U 3I0POBBIO JIFOAEH;

pUOOPETEHNE OOYUYAIOIUMHUCS OIBITAa CAMOITO3HAHUS, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOIUMBIX JIJIST PA3IMIHBIX BUIOB JEATCILHOCTH.

Ha yriny0nénHoe u3zydeHue ydyeOHOro npeamera « XuMus» oTBoAuTCs mo 102
yacoB B 8 1 9 kiaccax (3 yaca B Hezento), Bcero 204 vaca 3a 1Ba roja 00y4eHusl.

COJEPXAHUME OBYUYEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKHUE MOHATHS

Xumus — BaxkHasi 00J1acTh €CTECTBO3HAHMS M MPAKTUYECKOW NESITEIbHOCTH
yenoBeka. [Ipeamer xumun. Posib xumum B ku3HHM 4yenoBeka. Kparkue cBeneHus
00 MCTOpUM BO3HUKHOBEHHUS U PA3BUTHUsI XUMHUU. XMMHUSI B CHCTEME HayK. Terna u
BemiectBa. Duznyeckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
cocTostHusl BemiecTB. [lOHSATHE O TEOPETHMYECKUX U SMIUPHUUYECKUX METOJax
MO3HAHUSI B €CTECTBEHHBIX Haykax. [IpejcTaBiieHHss O Hay4yHOM MO3HAHUM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIUPOBAHUE,
BbluncieHue. [IpencraBienuss 0 HAYYHOM IMO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4yHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xumMuu. UCTOYHUKN XUMUYECKON MH(POpMAITIH.

[Tonsitue 0 MeTomax paboThl ¢ XUMHUYECKUMH BemecTBamu. O0opymaoBaHue
HIKOJILHOM XuMu4eckoi Jnabopatopun. IIpaBuna Oe3omacHoro oOpaiieHus c
BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAHUEM.



Yuctele BemectBa n cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEpPAIHI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIx cMecsax. CrnocoObl pasnenenus cMeceil. OuncTKa BEIIeCTB.

BemecTtBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. IIpocThle M CIIOXKHBIE BEIIECTBA.
Metamiel u  HemeTauibl. BelnectBa MOJNEKYJIIPHOTO M HEMOJIEKYJSIPHOTO
CTPOEHHUS.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OmnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEJUHEHUW U cocTaBieHue GopMya OUHAPHBIX
COCIMHEHU MO BAJICHTHOCTU »3JeMeHTOB. OTHOCHUTENbHAas aTOMHAas Macca.
OTHOCHUTENBHAST MOJIEKYJISIpHAs Macca. MaccoBast 4OJI1 XUMUYECKOTO JIEMEHTA B
coenuHenud. Haxoxxienue npocTeitiieir ¢opMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
AJIEMEHTOB.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BemiecTBa. PacueTsl mo Qopmynam
XUMHYECKUX COEOUHEHHW. MoJisipHas macca CMecH BemecTB. MoJIbHAs JOJIA
XUMHUYECKOTO dJeMEHTa B coenuHeHuu. HaxoxaeHwe mpocreiiiedt (GopMyIibl
BEILIECTBA MO MOJIBHBIM JIOJISIM JIEMEHTOB.

du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U e MPU3HaKHU.
YciioBust POTEKAHUST XMMUUECKUX PEAKLHMI. 3aKOH COXPAHEHUS MacChl BEUIECTB.
AToMHO-MoneKymsipHas Teopus. KuszHb u aestenbHocTh M.B. JlomoHOcOBa.
XuMHuueckre ypaBHeHUS. TUIIBI XUMUYECKUX PEaKkiuid (COeAMHEHUS, Pa3I0KEeHNUs,
3aMeleHus, 0oMeHa). Pacuersl mo XuMU4eCKuM ypaBHEHHSIM.

OKCIIEpUMEHTAIBHOE M3Y4YEHUE BEIIECTB M  SBJICHUM. 3HAKOMCTBO C
XUMHUYECKON TOCyA0M, C TpaBWwiaMu pabOThl B JabopaTopuu W TMpUeMaMu
oOpamenusi ¢ jabopaTopHbiM  oOoOpynoBaHueM. M3ydenwme wu ommcanue
bu3MYeCKuX CBOWCTB 0Opas3lOB HEOPTaHUYECKHX BEIIECTB — METAUIOB U
HeMmeTauioB. HaOmonenue ¢usnmueckux (TIaBiaeHHWE BOCKa, TasHUE JIbJa,
pacThpaHue caxapa B CTYINKEe, KUIEHHWE U KOHJCHCAIMS BOJbI) U XUMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE METHON MPOBOJIOKU, B3aUMOJACHCTBHUE COIbI WU
MeJla ¢ COJISHOM KHCJIOTOW) sBieHHH. (O3HakOMIICHHE C oOpas3liaMH BEIISCTB
KonuuectBoM | wmonbs. HaOmiomenune u  onmucaHue TPU3HAKOB TMPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHe caxapa, B3auMOJICUCTBHUE CEPHOM KHCIIOTHI C
xJjopuaoM Oapus, mMoidyyeHue | paszioxkeHue rugapokcuaa wmeau (II) npu
HarpeBaHWM, B3aUMOJICUCTBUE kene3a ¢ pacTtBopoMm conu meau (Il). M3yuenue
cioco00OB  pazieneHuss cmece (C  MOMOIIbIO MarHuTa, (QUIBTpOBaHUE,
BBITIAPUBAHUE, TUCTIILISALNS, XpoMaTorpadus), IpoBeIeHNE OYNCTKA MTOBAPEHHOMN



conmu. HabmoneHne W ommcaHue OMBITOB, WUTIOCTPUPYIOMINX 3aKOH COXPAHCHUS
MAacCCBI.

BaxxHeillne npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

[IpencraBnenns o ra3zax. Bo3nyx — cmech razoB. CocTaB BO3ayxa. 3aKOH
ABoragpo. Monspublii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
OnpeneneHne OTHOCUTEIBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
W3BECTHOM OTHOCUTENBHON TUIOTHOCTU. (OOBEMHBIE OTHOIIEHUS Ta30B IMpHU
XUMUYECKUX PEAKIHUSX.

Kucnopoag — smeMeHT W mpoctoe BemecTBO. HaxoxIeHuwe Kuciopojaa B
npupoze, puzndeckue U XUMUUECKHE CBOWCTBA (PEaKluy TOPEHUSI U OKUCIICHHUS).
[Iponiecchl okucneHus B xkuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CriocoObl MoMy4YeHus: KUCI0po/ia B J1a00OpaTOpUu U NpOMBIIUIEHHOCTH. [loHsATHE O
karanuzarope. KpyroBopor kucimopoga B mpuponge. O30H — amioTporHas
Moaudukaius Kuciaopoga. O30HOBBIA CIOM, €ro 3HaYeHUWE JUIS SKUBBIX
OpraHn3MoB. PaspylieHne 030HOBOTO CJOSL.

TennoBoli 3p(}EeKT XUMHYECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U JHJOTepMHUYECKUE peakiuu. TorumBo. Vcnonp3oBaHue yrisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonarue o mapaukoBoM 3pdexre.

Bomopon — asnemeHT M mpocroe BemectBo. HaxoxkaeHuwe Bomopona B
npupose, Gu3MYecKue ¢ XUMHYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. [Ionstue o kucnorax u cossix. Menonp3oBaHne BOJOPOa B KAUECTBE
TOILUINBA.

Bona. ®usnueckue cBoucTtBa BoAbl. Boma kak pacrBoputenb. PacTBOpBI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOPUMOCTH BELIECTB B BOJE.
®dakTophl, BIUSIONIME HA PACTBOPUMOCTH TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaXeHUs] KOHLEHTPAMU PacTBOPOB: MAaccoBasi J0Jil pacTBOPEHHOIO
BEIIECTBA, MOJISIpHAs KOHIEHTpauus. Poib pacTBOPOB B IPUPOAE U B KU3HU
YEJIOBEKA.

Xumuueckne cBoiicTBa BoAbl. IloHstne 00 ocHoBaHusx. Ilousarne 00
MHAUKaTopax. KpyroBopoT BOJBI B TPUPOAE. 3arpsi3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA NPUPOIHBIX BOI.

Knaccudukanus Heopranumdeckux coenuHeHuid. Oxcumbl. Kiaccudukanmys
OKCHUJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromue. MexayHapolHas HOMEHKJIaTypa OKCHIOB. TpuBHAbHbBIC
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMoOA€ICTBHE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[lony4yeHne OKCHUIOB.

[ToHsiTHE O TMAPOKCUAAX — OCHOBAHUSAX U KHCIOPOACOAEPKAIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa U



TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE M XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIAMU, C OKCUJAMUA METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekerosa. Ilonydenue xucnor. Kucmorel B
MIPUPOJIE, MPUMEHEHUE BAXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPHUMbIC
OCHOBaHUA. MexXayHapo1Hasi HOMEHKJIATypa OCHOBAaHUM. TpuBHAIbHBIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBONCTBa (B3aMMOJCHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTaMU U COJISIMH) M CHOCOOBI mojiyueHus. HepacTBopuMmble OCHOBaHHUSI, MX
CBOICTBA (B3aMMOJICHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
AJTIOMUHHMS ). XUMHUYECKHE CBOMCTBA (B3aMMOJCUCTBUE C KUCIOTAMHU U IIECTOYAMH )
Y TIOJTyYEHHE.

Conmu  (cpegHue, KHUCTbIe, OCHOBHBIC, JBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coied. TpuBuanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbIE XMMHYECKHE CBOMCTBA Ha INpuUMepe cpenHux cosied. [lomydyenume
COJIEH.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHHUM.

OKCIEpUMEHTAIBHOE U3YYCHUE BEILIECTB U SIBJICHHIA:

KOJINYECTBEHHOE OIIPEIEIICHNUE COAEPKaHU KUCIOPOa B BO3/LyX€;

NOJIy4eHHe, COOMpaHue, paclioO3HAaBaHUE U U3YYEHUE CBOMCTB KUCIOPOAa;

HaOJIOZICHUEe B3aMMOJCHCTBUS BELIECTB C KHUCJIOPOJAOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;

O3HAKOMJIEHUE C 00pa3llaMyu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHME W M3yYEHHUE CBOMCTB BOJOpPOJA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom Meau (11);

UCCJICIOBAHUE OCOOEHHOCTEH  PAcCTBOPEHHSI BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C OIIPEAEICHHON MacCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

[IPUTOTOBJICHUE PACTBOPOB C OIPEHACICHHOW MOJIIPHOW KOHLEHTpaluen
PaCcTBOPEHHOI'O BELIECTBA;

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

ONpEIEIICHUE PACTBOPOB KUCJIOT U LIEJIOYEHN C TOMOIIBK NHINKATOPOB;

UCCIIEeI0BaHNE 00pa3I[0B HEOPTAaHMUECKUX BEILIECTB PA3IMYHBIX KJIACCOB;

u3ydyeHue B3anmozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHO KHUCTOTHI,
KHUCJIOT C METAJIAMH, PEAKIMN HEUTpaIn3aluu;

MOJyYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHME OJHOTO MeETalia
JIPYTUM U3 PacTBOpA COJIH;



B3aHUMOJEUCTBUE THIPOKCUIA IMHKA C PACTBOPAMU KHUCJIOT U IIEJIOYEH;

pelIeHrne HJKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHECHUIN.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenue aToMOB. XuMuueckas CBsI3b. OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peaKunu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: IIEIOYHBIX M HIEIOYHO3EMETbHBIX
MeTajulax, rajoreHax, MHEPTHBIX (OJaropojHbIX) razax. ODJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUBI U TUIAPOKCHUIBI.

[lepnonnueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepuonnueckas cucrema xumuueckux onemeHtoB JI. M. Menneneena.
Koporkonepuoanas u jgiuHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cucteMa xumuueckux snemeHToB /. 1. MenneneeBay. [lepuonsl u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otomsl. PannoakTUBHOCTH.
DOneKTpOHbI. DIJIEKTPOHHAs OpOUTANIb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DIEKTPOHHBIC KOH(MUTYPALUH U SJIEKTPOHHO-
rpaduyeckue (GopMysbl aToMOB. DUBMUECKUNA CMBICI MOPSAIKOBOTO HOMeEpa,
HOMEpa Mepuoia U Tpynibl djieMeHTa. CTpoeHUe MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuoanueckoii cuctemsel 1. . Menneneena:
pacrpenesnieHue 3JEKTPOHOB IO JHEPIETUYECKMM YPOBHSIM, IOAYPOBHSIM H
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUSA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAIUIMYECKUX CBOWMCTB MO TpynnaM W IEepUOJaM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XUMUUYECKHUX JJIEMEHTOB B
Mepuoiax M rpymnmax. XapakTePUCTHKA XHMHUYECKOIO 3JIEMEHTa IO €ro
noJjiokeHuto B Ilepunonnueckon cucreme /1. 1. Menneneena.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CHCTEMbBI XUMHUYECKUX
DJIEMEHTOB U1 Pa3BUTUA Hayku W mnpaktuku. [[. V. MeHueneeB — y4eHbIM U
rpa)XJaHVH.

DNEeKTPOOTPUIATETbHOCTh XMMHUYECKUX JJIEMEHTOB. XHUMHUYECKas CBS3b.
Buapl XuMu4eckoil CBSA3W: KOBAJEHTHAasT TOJISIPHAA CBS3b, KOBAJICHTHAs
HEToJIsIpHasl CBsI3b, MOHHAs CBsI3b. MexaHW3Mbl OOpa3oBaHUs KOBAJEHTHOW U
WOHHOW CBSI3U. DJICKTPOHHBIE M CTPYKTypHBbIE (OpMynbl BemiecTB. KaTnoHwsl u
AHHUOHBL.

Kpucrammmueckne wu amopdHbie BemecTBa. THIBI  KPUCTALTUYECKUX
pELIETOK: MOHHAs, aTOMHAas1, MOJIEKYJISIpHAsA U UX XapaKTEPUCTHKHU.



Crenenp okucnenus. OrnpeneneHre CTENEHEW OKUCIEHHUS aTOMOB B
OuHapHbIX  coeAuHEHUSX.  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Ipouieccbl OKHUCHEHHMST M BOCCTAHOBJIECHHUS. OKUCIUTENM W BOCCTAHOBHUTEIIU.
CocraBneHue ypaBHEHUI MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil U
paccTaHOBKA B HUX KOA((PUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

OKCIIepUMEHTAIEHOE U3YUCHHE BEIIECTB U SIBJICHUM:

O3HAKOMJIEHHUE C 00pa3liaMyi METAJJIOB U HEMETAIJIOB,

MOJICIMPOBAHUE CTPOEHHUS MOJEKYJ MpU TOMOIIM PHUCYHKOB, MOJIENEH,
AIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYI;

IOPOBEJCHUE  OMNbITOB, WUIIOCTPUPYIOIIUX  IMPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEaKIuil (TOpEHUE, PEaKny Pa3IoKEeHUs, COSTUHEHHS).

Me:knpeameTHbie CBSI3H

Peanuszanus MeXnpeaIMeTHBIX CBsI3€d NMpU WM3YyYeHMM XMMHUU B 8 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyUYHBIX
MOHSITUMN, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHTHS: ABJICHHUE (MPOLECC), HAYYHBIN (DaKT,
TUMOTE3a, TEOpHsl, 3aKOH, aHaln3, CHUHTE3, KiIaccu(UKaIus, NEePUOAUYHOCTD,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJIEIIb.

®dusuka: sBIEHUS NPUPOIbI, (PUINUYECKUE SBJICHMS, BEIIECTBO, TEJO,
busznyeckne BENWYUHBI, EIWHUIBI HW3MEpeHHus, 00bEM, Macca, arperatHbie
COCTOSIHHE BEIECTBA, AaTOM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, MOJEKyJa,
CTPOEHHE Ta30B, KHUAKOCTEH U TBEPHAbIX (KPUCTAIIMUYECKHUX) TeJl, DJIEKTPUUECKUIl
3apsij, KOJMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocunTes, mporecchl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJIOTHH, ChIPHE,
KOHCTPYKLMOHHBIE MaTepUabI.

9 KJIACC

BemecTBo M XUMHMYeCKasi peaKkus

[ToBTOpeHne u yriyOneHue 3HAHUH OCHOBHBIX pPa3lesioB Kypca 8 Kiacca.
Crpoenne  aromoB. (CBOHCTBAa  aTOMOB  XHMHYECKHX  JJIEMEHTOB,  HX
KOJIMYECTBEHHBIE U Ka4eCTBEHHBIE XapaKTEPUCTHKU (pamuyc,
ANIEKTPOOTPHULIATENIEHOCTD, SHEPTHUs VMOHM3ALUN). [TocnenoBarenbHOCTh
3aIlOJIHEHUSI DJIEKTPOHHBIX OpOMTajeil aToMOB MaibIX nepuoaoB. OcoGeHHOCTH
3allOJIHEHUSl  DJIEKTPOHHBIX  opOuTaned  aToMOB  OOJBIIMX  IEPUOIOB.
[lepuonnueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB B CBETE€ NPEICTABICHUN O
ctpoeHun artoma. CTeneHb OKUCIEHUST M BaJleHTHOCTb. lIpencraBieHue o



MEPUOTUYECKOU 3aBHCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB
(3JIEKTPOOTPHULIATENILHOCTb, OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIC CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOCHHUSI aTOMa.

Crpoenue BemiecTBa. BeliectBa B TBEpAOM, JKUIKOM M Ta3000pa3HOM
COCTOSIHUU. BuIbl XMMHMUYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HEMmoJspHas,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIA MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexMmolieKysipHble B3aUMOCHCTBUS (BOAOPOJHAs CBS3b, CUJIbl BaH-aep-
Baanbca). Tumbsl KpUCTAINTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaJTMYECKas,
MOJIEKYJIIpHAsE — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUTA KPUCTAJUTMUYECKON PEIIECTKU U BUAa XUMUYECKON CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAHUS  XUMHUYECKHX  PEAKIIUM.
Knaccudukaiuysa XuMUYECKUX PEaKIUMid MO pa3INYHbIM MpHU3HAKaM (10 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B PEaKUMU BEIIECTB, MO TeroBoMy 3ddexTy, To
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIeCTB).

DJIEMEHTbl XMMUYECKOM TEPMOJAMHAMHUKH. ODHEPreTUKAa XUMHYECKHUX
peakuuii. TeruioBod 3PpdekT XUMHUYECKON peakiuu. DK30- U SHIOTCPMHUUYECKHE
peakiuu, TEepMOXMMHUYECKUE ypaBHEHHMS. 3akoH l'ecca M €ro CileACTBUA.
Brruncnenust o TepMOXUMUYECKUM YPABHEHUSIM.

[loHATHE O CKOPOCTM XHMHYECKOM PEAKUMH. 3aKOH JECUCTBYIOIIMX Macc.
@akTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON peaklru. DHEPrus aKTUBAIUU.
[Tonsitue o katanmuze. Gepmentsl. UTHrHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusix. [Torstue o
XAMHUYECKOM paBHOBecuu, mnpuHuun Jle Ilarense. VYcnoBus cMmenieHus
XAMHUYECKOTO paBHOBecHUsl. MDAKTOPHI, BIUSAIOIIAE HA COCTOSSHUE XUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHrWe  BO3MOKHOCTHM  NPOTEKAHUSI  XUMHYECKUX
MPEBPAIICHUA B PA3JIMYHBIX YCIOBUSX HA OCHOBE MPENCTABICHUN 00 M3yYCHHBIX
AJIEMEHTaX XUMMUYECKOW KHHETUKH U TEPMOJNHAMUKH.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKUnH. OKucCnuTeNnbHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCIieHUs. BakHble OKUCIWUTENIM W BOcCTaHOBUTENW. [lepmanranart kamus
(xapakrtepuctuka). CocTaBieHUE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCTONB30BAaHUEM METOA SJIEKTPOHHOTO OajaHca.

DJIEKTPOJIUTHYECKAS JuccolManusl. XUMHAYECKHE PEaKIMU B pPacTBOpax.
Teopust  SNEKTPOIUTHYECKON  aucconmanud. PacTBopeHue kak  (U3HKO-
xuMuueckuid npoiecc. [loHaTue o rugpaTax U KpUCTAIIOTUIpaTax. DIEKTPOIUTHI
U HEdNeKTponauThl. KaThoHbl, aHWOHBI. MexaHu3M AUCCOIMAIMA BEIIECTB C
pa3MYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U Clla0ble 3JIEKTPOJUTHI.



CreneHnp qucconyanuy, KOHCTaHTa auccouuanuu. MloHHOe mpou3BeAeHUE BOJBI.
Bonopoauslii mokazarens. WHIUKATOpBl. DIEKTPOJIUTHYECKAS JTUCCOLIMALIMS
KHCJIOT, OCHOBAaHMH M COJICH.

Peakiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUS peakuuil. CBoiCTBa
KHCJIOT, OCHOBaHHWIl M COJEl B CBETE MPEICTABICHUN OO0 3IEKTPOJUTUYECKON
nucconuanui. KauecTBeHHbIE peakiiii Ha NOHBI.

I'maponus comeit. IoHHBIE ypaBHEHUS TUAPOJIM3a COJICH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIIEpUMEHTAIbHOE H3YYCHUE BEIIECTB U SIBJICHUI: O3HAKOMJICHUE C
MOJEIIAMH KPUCTANIMYECKUX PEIIETOK HEOPTraHWYECKHUX BEIECTB — METAJUIOB U
HEeMeTaJUIoB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUa HATPUS);

MCCIIEJOBAaHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEeaKUu OT BO3IEUCTBUA
pa3NUYHBIX (HaKTOPOB;

OTBITHI, WIUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMUYECKUX PEAKIIUIA;

UCCJIEIOBAHUE BJIEKTPONPOBOJAHOCTH PACTBOPOB, MpoLEcca AUCCOLMALMH
KHCJIOT, IIIeJI0YeH U COJICH;

MIPOBEJECHNUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKUA IPOTEKAHUS PEAKLIUN
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIBI);

MPUMEHEHUE UHIUKATOPOB (lakMyca, MeTUIopamka u penondranenna) ais
OTIpEENICHHs XapaKTepa Cpelibl B paCTBOpPax KUCJIOT, OCHOBAHUM U COJIEH;

MPOBEJECHUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MOPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEUIECTB C IOMOIIBI0 KAaYECTBEHHBIX
PEaKLNil HA UOHBIL;

pelIeHrue  AKCHEPUMEHTANbHBIX 3a7ad 1o TeMmaMm: «OKHUCIUTEeNbHO-
BOCCTAaHOBUTEJbHbIE peakuun», «l'maponus comnei», «DIEKTpOIUTAYECKAs
JACCOLUALTUSY.

HemeTaibl 1 MX coeIMHEHUSI

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTHIX BEUIECTB, aymoTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTauioB. CpaBHUTENIbHAs XapaKTepUCTHKA
COEIMHEHUN HEMETAIIJIOB.

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIEe CTENeHU OKuciieHus. CTpoeHrne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MNpPHUMEPE  XJOpa
(B3auMoj€iicTBHE C  MeTaJUlaMH, HEMeTaJUlaMH, BOJOW,  IIEJIOYaMH).
XmopoBomopoa. CoJisiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YCHHE,
npuMeHenue. JlelicTBue xjopa M XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEKA.



Baxueimme xnopuasl ©W  HX  HaxoxiaeHue B nopupone. llonstne o
KHCIIOPOJCOIEPKAIINUX KUCIOTaX XJIOpa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHST aTOMOB, XapaKTEPHbBIE CTEINEHU
okucieHusi. CTpoeHue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cepbl. AJIOTPOIHbIE MOJU(DHUKAIIMK KHUCIOPOJAa U Cepbl. XUMUYECKHUE CBOWCTBA
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METAJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBOJOpOA, CTpPOEHHE, (UHMYECKUE H
XUMUYECKHUE CBOMCTBA (KHUCJIOTHBIE M BOCCTAaHOBUTEIbHBIE CBOWCTBA). OKCHUIBI
Cepbl KaK MPEJICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHUCIOTa U €€ COJH.
Cepnast kucioTta, (U3NYECKME M XHUMHUYECKHE CBoicTBa (oOmme Kak
IpeACTaBUTENs Kiacca KuciaoT u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PEAKIINH, JeKAIIUEe B OCHOBE MPOMBIILIEHHOTO COc00a MoayYeHus
CEpHOM KHCIOTHI. lIpencraBieHns 0 XMMUYECKOM NPOU3BOJCTBE U CBA3AHHBIX C
HUM mpodeccusax. [Ipumenenne cepHoll KUCIOTHI U cyibpaToB. KauecTBeHHbIE
peakuuu Ha cynbQuT-, CynbPua- U cyibpar-aHuoHbl. HaxoxaeHue cepsl u ee
COCNMHEHNH B IpupoAe. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOUIEH Cpeabl
COEJIMHEHUSAMH Cepbl (KUCIOTHBIE TOXKIH, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IIPENOTBPALLCHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHue B NpUpoje, Ppuznueckue U XMMUYECKHE CBOWCTBA
(B3auMoIeliCTBHE C METaJUIaMH, BOJOPOJAOM, KHcioponoM). KpyroBopor a3ora B
npupoje. AMMHUAK, €ro (u3MUecKhue M XHUMHUYECKHME CBOMCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOWCTBa BOJHOTO pacTBOpa), INPUMEHEHHE U I[OJIyYeHHUE B
7a00paTopud U MPOMBIIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIN
MexaHu3M ero obOpazoBaHusd. Conu aMMOHHUA, MX (U3UYECKHUE U XUMHYECKUE
CBOMCTBa (pa3lOXKEHUWE M B3aMMOJECHCTBHE CO ILEJOYAMH), IPUMEHEHUE.
KauecTBennast peakuuss Ha woHbl ammoHMs. Oxcumabl azora (I, I, I, 1V, V).
A3oTtucTas KuciaoTa. A30THAsl KUCIIOTA, €€ Mojdy4yeHue, (U3ndeckue U XuMUYECKue
CBOMCTBa (0OIlIME Kak TMpEeJACTaBUTENS Kilacca KHUCIOT U crhelupuyecKue),
npuMeHeHue. XHUMHUYECKHE PEaklMM, JIeXKAl[Me B OCHOBE MOJIYYEHHS a30THOMN
KHCJIOTBI B IPOMBIIUIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KayecTBEHHbIE peakuuy Ha
HUTpaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroleh cpeasbl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE MOXKAM, 3arpsi3HEHHE BO3]yXa, IOYBBI H
BOJIOEMOB).

®octop, ammorponnbie Mogubukanuu ¢Gocpopa (Oenablii U KpacHbBIN
docdop), puznueckre U XUMHUIECKHE CBOIMCTBA (B3aUMOJCHCTBHE C METAJJIaMHU,
KHCJIOPOJOM, raJJOr€HaMHt, KOHLIEHTPUPOBAHHBIMH a30THOW M CEPHOM KUCJIOTaMU).
Oxcuasl dochopa (I, V), dochopnas kuciora, Gu3MYEeCKUe U XUMHUUYECKHUE



cBoiicTBa, monyueHue. KauectBennas peakius Ha Qochar-uonsl. [IpeacraBnenus
o rasioreanaax ¢ocdopa (111, V).

[TonsiTue 0  MUHEpaNbHBIX  yHOOpeHMsiX. A3o0THble, (ocdopHBIE,
KOMIUJIEKCHbIE yI00peHusl. XUMHUYECKOE 3arpsi3HEHHE OKpYKarollel cpebl
CoeIMHEHUAMH a30Ta u docdopa.

OoOmas xapakrepuctuka 31neMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTePHbIE CTETIEHU OKHCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKH), (U3MYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(B3aUMOJIEHCTBHE C METaNIaMU, HEMETalIaMH, KOHIIEHTPUPOBAHHBIMUA a30THOM U
cepHoii kucinoramu). ITonstue 06 amcopOunn. KpyroBopoT yriepoaa B npupoe.
Oxkcuppl yriaepoaa, ux GU3NYECKUe U XUMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIC
OpraHU3MBbl, MOJIyYEHUE U MPUMEHEHHE. DKOJOTHYECKUE MPOoOIeMbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriepona (IV). VronpHas kuciota M ee COJM, HUX
dusznyeckne U XMMHYECKHUE CBOWMCTBA, MOJy4deHHE W mpuMeHeHune. KapOoHaTsl,
THAPOKapOOHAThI, WX CBoicTBa. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEITBCKOM
XO35UCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja: yriieBoJopoAbl (METaH, 3TaH, 3TUJEH, alleTHIICH), 3TAaHOJI, TJIMIEpPUH,
YKCyCHast KucioTa. [IpupoaHpie UCTOYHUKHU YTIIEBOAOPOOB (yroiib, MPUPOTHBINA
ra3, He)Th), MPOAYKTHI X MEPEPaOOTKH, UX POJb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJOTUYECKUA BaXKHBIX OPTraHWYECKUX BEIIECTBAX — >KHUpaxX, Oeykax,
yriaeBojax — W HUX POJIM B JKU3HM delloBeKa. EJMHCTBO OpraHWYecKux u
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero ¢usmyeckue U XMMHUYECKUE CBOWCTBA (B3aMMOJEHCTBHUE C
MeTaJlJIaMH, KHCIIOPOAOM, YIJIEpOJOM, rajIoT€HaMu), MOJIyYeHUEe U MPUMEHEHHUE.
Ponw kpemuus B npupoje u texuuke. Oxkeun kpemuus (1V), kpemHueBast Kuciora,
CHJIMKATHI: (pU3MYeckre M XUMHUYECKHE CBOWCTBA, MONTYYCHHE M MPHUMEHCHUE B
OBITY W TIPOMBINUICHHOCTH. BakHelmme cTpouTeabHbIe MaTepHalibl: KepamHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

bop. Ocobennoctu ctpoenus aroma. OOIIue mpeacTaBieHus 0 GU3UIECKUX
Y XUMHAYECKUX CBOMCTBax. bopHas kuciora.

DKCTIepUMEHTAIEHOE U3YYCHHE BEIIECTB U SIBICHUN:

O3HAKOMJIEHUE C 00pa3liaMy MPUPOIHBIX XJIOPUIOB (TaIOTEHUIOB);

IPOBEJCHUE OMBITOB, OTPAXKAIOLMX (HU3HUECKHEe U XUMUYECKHUE CBOWCTBA
TaJIOTEHOB U X COCTUHEHHI;

U3Yy4YEHUE CBOMCTB COJITHON KUCIIOTHI;



MIPOBEICHNE KAYeCTBEHHBIX PEAKITUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOII0/ICHUE PU3HAKOB UX MPOTEKAHMUS;

O3HAKOMIJIEHHUE C 00pa3liaMu CEPhI U €€ MPUPOIHBIX COSTUHEHHUIA,

HaOMIoZIeHWe  Tpolecca  OOyrIMBaHUs — caxapa oA  JIeWCTBHEM
KOHILICHTPUPOBAHHOUN CEPHOU KUCIIOTBHI;

U3YYEHUE XUMHUYECKUX CBOKMCTB pa30aBIEHHON CEPHOM KHUCIIOTHI;

IPOBEJICHNE KAuyeCTBEHHBIX peakiuil Ha cynbdum-, cynbQur- u cyiabdart-
MOHBI U HAOJIOICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHHE ¢ (DU3UYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3iaMu a30THBIX U POCPOPHBIX YIAOOPEHHUI;

NOJIy4eHHe, cOoOMpaHue, paclo3HABAaHUE W HU3YYCHHE CBOWCTB aMMHAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHWUS,

MIPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3yUYCHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YECHUE B3aUMOJICVCTBUS KOHICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoCHOPHOUN KUCIOTHI U €€ COJIEH;

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAIUIMYECKUX PEIIETOK anmasa, rpadura u
¢dynnepeHa, ¢ MpoLECCOM aJcOpOLUU PACTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM
yIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

NOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTIJIEKUCIIOrO
rasa;

MPOBEICHNE KAuYeCTBEHHBIX pEaKIMi Ha KapOOHAT- W CUJIUKAT-UOHBI W
M3Yy4YEHHE NPU3HAKOB UX MPOTECKAHUS;

W3y4YeHHUE B3aMMHBIX MPEBpAIlIEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHHWE ¢ oOpa3laMd NPHUPOAHBIX KapOOHATOB M CHUIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pelIeHre SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelne HeMeTallbl U uX
COEIMHEHHUSD.

MeTtasnibl 1 MX COeIUHEHUS

O6mme cBoiictBa MetayioB. OOmmIas XapaKTEPUCTUKA XHUMHUYECKHUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUM UX MOJOKeHus B [lepuonnueckoi cucrteme
xuMuueckux anemeHToB JI. . MenneneeBa u ctpoeHust aroMoB. Metaiuisl A- u b-
rpynn. CTpoeHHE MpOCTBIX BEHIECTB — METALNIOB. MeTtainyeckas CBS3b U
MeTajuInyecKasi KpucTajuimueckas penieTka (IpUuMUTUBHASL KyOndeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOnueckas, IpaHelleHTPUPOBaHHAs KyOuyeckas,
reKcaroHajibHasl IJIOTHOYNAKOBaHHAs). 3aBUCUMOCTb (DU3MUECKUX CBOWCTB
METAJUIOB OT CTPOEHUS KPHUCTALIOB. OJIEKTPOXMMHUYECKHM pAJ HaIpsSKEHUN
MeTaiioB. O01IMe XuMU4ecKkre cBoiicTBa MeTaioB. O01Me crnocoObl MOMyYeHuUs
METAJJIOB, METAJLUTYPTHsl. DJIEKTPOJIN3 PACILIaBOB U PACTBOPOB COJIEH KaK OJUH U3



cioco00B TMoJyyuyeHusi MeTaioB. [loHATHE O KOPPO3MHM METauIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
Opon3a). [IpuMeHeHre METaIIOB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannvt A-2pynn

[[lenounbie mMeTambl: MOJNOXKeHHE B llepronnueckoil cuCTeMe XUMHUUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre 1 XUMHUYECKUE CBOWCTBA (HAa MpUMEpPE HATPUsI U Kajusl), MOIyYEHHE.
Okcuapl ¥ THIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MEeN0YHbIX METAIIIOB U UX
coeMHEHU. brosiornueckast pojap HaTpUs U KaJusl.

[[lenoyHO3eMENbHBIE METAUIBI MarHuili HW  KaJblMW: TIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupojae. Gusndeckne 1 XUMHUYECKUE CBOMCTBA MarHUs
U Kanblus. BaxHeilne coequHEHUs Kajbllus W MarHus (OKCUM, THAPOKCHU],
COJI), CBOWCTBA, MpuMeHEeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopor kansius B IpUpOE.

AJIFOMUHUN: TTOJ10keHUE B [leproindeckor CUCTeEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHuE aToMa, HaxoKIE€HHE B mpupone. Pusmyeckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
antoMuHus. [I[puMeHeHue aTtOMUHUS U €r0 CIUIaBOB.

Memannwot b-2pynn

OOmast xapakTepucTHKa MeTauioB b-rpynm (HMOOOYHBIX MOATrpYyMM):
nojnoxxkeHue B llepuomnueckor cucreme xumuuyeckux dsemeHroB [ .
MenneneeBa, 0COOEHHOCTH CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
npUMepe CTPOSHHsI aTOMOB XpoMa, Meau, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTENEHW OKHCICHHS AaTOMOB B COEIMHEHHSX. 3aBHCUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THJIPOKCHIOB METAJJIOB OT 3HAYEHUS
CTENEHU OKHCIICHHS 3JIEMEHTA B COCIMHEHHUHU (Ha NMPUMEPE COEAMHEHHI XpoMa).
[TepBoHauUanbHbBIE IPECTABICHHS O KOMIUIEKCHBIX COEMHEHUSX.

Menp u cepebpo: CTpOE€HHE aTOMOB, CTENEHU okucieHus. OOIue KpaTKue
NPEACTAaBICHUS] O (PU3MYECKUX M XUMHUYECKHUX CBOMCTBaX MPOCTHIX BEILIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCITUTENSIMHU), 00 UX OKCUIAaX, THUJIPOKCUAAX U
colisix, ux mpumeHeHuu. [IpeacraBieHus 00 aMMHUAYHBIX KOMIUIEKCAxX cepedpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENIeHb OKUCIICHUS. XapaKTepUCTUKA (PU3NYECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpPHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHbIE peakMy HA KATHOHBI LINHKA.

Kenezo: cTtpoeHune atoma, CTENEHH OKHCIEeHHA. HaxoxlIeHune B mpupoje.
Pu3nyecKrne 1 XMMAYECKHE CBOMCTBA Kelie3a, MpUMEHEeHHe. buonorndeckas posb
xenesza. Oxcuawl, ruapokcuasl U comu xkeneza (1) u xeneza (Ill), ux cocras,



CBOMCTBa M ToiyuyeHue. KauecTBEHHbIE peaklMM Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xkenes3a. [I[pou3BoACTBO yyryHa U CTajH.
DKOJ0ru4ecKne mpooIeMbl, CBSI3aHHBIE C METAJUTYPTHYECKUMU MPOU3BOICTBAMH.

DKCIEpUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH;

MOJEIUPOBAHNE METAIINYECKOU KPUCTATUIMYECKON PELIETKY;

W3YYCHHE B3aMMOJCHCTBUS METANIOB C BOJIOM, C pPAcTBOpaMHU COJEH H
KHCIIOT, UCCJIEIOBAHME MPOLIECCOB AJIEKTPOiIK3a pacTBopoB xyopuaa meau (1) u
MOAW/Ia Kajusl, KOPPO3UU METAILJIOB;

U3y4eHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHAOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

U3y4EHUE CBOICTB KapOOHATOB U T'UAPOKApOOHATOB KaJIbLUs, )KECTKON BOJIBI;

U3YYEHHUE IIPOLIECCOB IIOJIYYEHUS TUAPOKCUIOB JKEle3a, UX XUMUYECKHUX
CBOJCTB;

U3Y4YeHUE MPU3HAKOB MPOTEKAHNUS KAYECTBEHHBIX PEAKIM Ha HOHBI (MarHusl,
KaJIbIIUS, IIOMUHUS, [IUHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJIOICHUE U OMHMCAHWE OKpAlllMBaHUs TJIAMEHU MOHAMU HATpUs, Kalusi U
KaJIbIIUS;

uccienoBaHne aM(OTEpPHBIX CBOMCTB TMAPOKCHAA ATIOMUHHS, THAPOKCHIA
xpoMma (I11) u ruapokcuaa nuHKa;

pelIeHNEe KCIEPUMEHTAIBHBIX 3a1a4 10 Teme «BaxkHenune MeTauibl U UX
COCIUHEHUSD).

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u Marepuanbl B NMOBCEAHEBHOM >KM3HM 4YEJIOBEKa. Baknelue
BEILECTBA M MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe HCIoNIb30BaHUE
BCIIECTB M XMMUYECKHX peakinuii B ObITy. llepBas momoip Npu XUMHYECKHX
0’KOrax U OTPaBJICHUSAX.

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

OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XHMHUS U 3I0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHYECKUX 3JIEMEHTOB M MX COCAMHEHHH NIl (YyHKUIMOHUPOBAHUS
opranusma uenoBeka. [lonstre o 310poBoM 00pa3ze )KU3HHU.

XUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIEeH cpebl. DKOJIOTHYECKHE MTPOOIIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMH YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o ITJIK. Ponb XxuMuu B pelieHur 3KOJIOTHYECKUX TPOOIIEM.

OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHI: O3HAKOMJIEHUE C
oOpa3amMy MaTepuaioB (CTEKIJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIE MaTepuasbl),
ONpENEJICHNE KHUCIOTHOCTM IPHUPOAHBIX BOJA, MOJEIMPOBAHHME IIpolecca
00pa30BaHUs KUCIOTHOTO AOXs, U3yUYeHHUE €r0 BO3ACHCTBUS HA MaTEpPUAIIbI.



IloBTOpeHne u 00001IeHNMe 3HAHUI OCHOBHBIX pa3iesoB KypcoB 8-9
KJIACCOB

[Teprnonnueckuit 3akoH U [lepuoanueckast cucteMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyIIax.

CtpoeHue BellecTBa B TBEPJIOM, JKHIAKOM U ra3000pa3HOM COCTOSIHUU. Bub
XUMHUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIIUMYECKOU
PEIIETKHA U BUJIa XUMUYECKOHN CBSI3H.

Knaccubukanyss XUMHUYECKHX pEaKIUi 10 Ppa3IMYHbBIM  IIpHU3HAKaM.
[IporHo3upoBaHre€ BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX IIPEBpAIICHUM B
Pa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJMHAMUKH.

XUMHUUYECKHE pPeakiuu B pacTBopax. ['maponns cosieil. Peakuuu OKucaeHUs -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUMW M COJE€H B CBETE€ MNPEACTaBICHUNA 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesrcnpeomemnbnie ceasu

Peanuzamus MeXNpeIMETHBIX CBA3€M NMpPU M3YYEHUM XUMHUH B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHATUMN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO01muMe ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIECC), HAYUHBIN (HaKT,
TUIIOTE3a, TEOPHsS, 3aKOH, aHaju3, CHHTE3, KiIacCH(HKAIMs, NEPHOJIUYHOCTD,
HaOJII0/ICHHE, DKCIIEPUMEHT, MOJICIIUPOBAHHUE, U3MEPEHUE, MOJICNb, TEXHOJIOTHS,
MaTepualbl.

dusnka: BENIECTBO, TeNO, (U3NYECKUE BETUYUHBI, CIUHUIBI H3MEpPEHHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHBIE COCTOSTHUE
BEIIECTBA, CTPOCHHE Ta30B, >XUIAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tel,
KpUCTAJJIMYECKasl pemnieTka, JJIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIA/I, ©30TOTBI, KBAHTHI, PaIMOAKTUBHOCTD, ab(a-, 0eTa- U raMMa-u3ayueHue,
AIIEKTPUUYECKUH 3apsifl, MPOBOJHUKH, MOJYIPOBOHUKHU, TUJICKTPUKU, COJTHECUHBIN
CIIEKTp, pa3JioKeHUE OEJI0TO CBETa B CIIEKTD.

buomorus: sxocucrema, ouochepa, GoToCHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC  yIOOPEHUsI, MHUKPOAJIEMEHThI, MAaKpPOJIEMEHThI, MHUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHomorus: CTPOUTENbHBIC TEXHOJIOTHH, CeIIbCKOXO03SMICTBEHHBIC
TEXHOJIOTUH, TEXHOJOTUHU 3JIEKTPOHHOMN MPOMBIIIJIEHHOCTH, HAHOTEXHOJIOT U H.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMUA U TYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WTUBHBIX I[IEHHOCTHBIX OpUEHTAUM W
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY ¥ HMCTOPUYECKOMY HACIEIUI0, MOHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH KOHOMHKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM IESITEIbHOCTH;

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

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

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJISI Pa3BUTHUSL KaXIOr0 4YEIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAyKU «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABATENbHASI MOTHBALUSI M MHTEpPEC K OOYYEHHIO, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH W3HW, OTBETCTBEHHOTO 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
XUMUYECKUMU BEILIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYyAIIUSX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMUpOBaHKE LIEHHOCTHOI'O OTHOILUEHHUS K TPYIOBOM JAEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MnpodeccusM, CBSI3aHHBIM C XMMHEW, B TOM UHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBILIICHHE YPOBHS 3KOJOTMYECKOW KYyJbTYpbl: TNPUOOPETEHHUE OIbITA
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAaHHWE TIJI00aNbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUIS PELICHUS 3a/1ad, CBSI3aHHBIX C OKPY’KAIOIIEW Cpelou;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJOTHUYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

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

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
9HEprusi, sBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4Y€OHBIMU ACHCTBUSAMHU (TIO3HABATENIbHBIMU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIWA, a  TaKKe  MNPOCKTHO-MCCIENOBATEIbCKOW  JCSITEIBHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh MX HCIOJIB30BaTh B y4eOHOHM, MO3HABATEIbHON M COIMATIBHON
TPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUSA I KIacCHUKALUK U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUU U BBISBIISITH OOIIME 3aKOHOMEPHOCTH M TPOTUBOPEYMS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, IPEOOPa30BHIBATH
MOJICJIbHBIE MPECTABICHUS — XUMUUECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJibCKHe AeHCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCHI B KA4eCTBE WHCTPYMCHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTAaBUTh BOIIPOCHI;, aHATU3UPOBAaTh (PAKTHI, BHISBISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUS M BBIBOABI MO PE3ybTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTYET O MPOCIIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIUMOM MJis BBINOJHEHUS Y4YEOHBIX 3aJay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GOopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEACTBA pabOThI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble ﬂeﬁCTBHﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pPE3YNbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO JKCIEpUMEHTa (MCCIIeI0BaTEIbCKOM
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHUYECTBA (TPYIIOBass KOMMYHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTHX UYJICHOB KOMAHIbI, ONPEACIIATh KPUTEPHH TIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHust y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co0Oi, YTO TO3BOJIIET PEAIU30BBIBATH YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepiieHHH pealn3aly NPOTPaMMBbl YIUIYOJIEHHOTO YpPOBHS
oOyyaroluecss CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJAJETh PacIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3oBaHusl.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TOHSATHUH: aToM, MOJEKYJa,
XUMHUUYECKUN DJIEMEHT, METaJUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOJHAas M HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAasi U MOJIEKYJISIpHAasi mMacca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOrOo »JJIEMEHTa B COEJIUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amM(OTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJIacCU(pUKaLUs peakluii: peakluu COeIUHEHUs, PEaKuu Pa3ioKEeHHs, peaKIuu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- W SHIAOTEPMHYECKHE PEaKIUM; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HMOH, KAaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpoueHTHas KOHLEHTpalus) B pacTBOpPE, MOJIApHAs KOHLEHTpAUusl BEIIECTBA B
pacTBOpe; JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO/ SJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUS (POPMyYJ BEIIECTB
Y YPAaBHEHUUN XUMUUYECKUX PEAKLINM;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb OKHUCIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCJTMHECHUSIX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METONAX
MIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAIBHBIX M TEOPETHYECKUX METOAaX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX IEMEHTOB OT UX I10J0KeHus B [lepronnueckoit cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CHUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobouynas noarpymnmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
MIEPUOJIBI»;

COOTHOCUTH 0003HAu€HHUs, KOTOpble MMEIOTCs B Tabnuue «llepmonnueckas
cucremMa xumuueckux aneMeHtoB J[. WM. MeHnnpeneeBa», ¢  YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
sapa, o0IIee YUCIIO JEKTPOHOB U PACHPEEIICHNE UX MO 3JIEKTPOHHBIM CIIO0SIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacrpeneneHueM DJIEKTPOHOB [0 JHEPreTHYECKMM YPOBHSIM, MOAYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE D3JIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBa,
XUMHUYECKUE PEAKIINHU (110 YUCIIy U COCTaBY YYACTBYIOLIUX B PEAKLHH BEIIECTB, 110
TeIoBoMYy 3G (deKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (U3NYECKUE M XUMHUYECKHE CBOMCTBa
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TNPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT MX
COCTaBa U CTPOEHUS, BO3MOXKHOCTU IMPOTEKAaHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOrO 3JEeMEHTa Mo (opMylie COEIMHEHUS, HaXOAUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OINEpAMN MBICIUTENBHON JIEATENbHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMAaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEITUPOBAHUE, SKCIIEPUMEHT (pEajbHbIi M MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3M MEXIY pEaJbHO HaOII0AaeMbIMH XUMHUYECKHUMHU
SBJICHUSIMU U TIPOLIECCAMH, MTPOUCXOSAIIMMHA B MAaKpO- U MHUKPOMHUPE, OOBACHATD
NPUYUHBI MHOTOOOpa3us BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOnmogaTh  mpaBuwia  Oe3omacHoW  paboTel B jabopaTopuu  MpHU
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3o00pa3HbIX BelIEeCTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C
ONPEAECIEHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
AKCIEPUMEHTAJIbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOUAIOIIEH yMEHHUs1 0€30MacHOro OOpaIieHus C BEIIECTBAMHU, UCIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocss OyayT c)opMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aTOM, MOJIEKyJa, WOH, KAaTHOH, AaHUOH, OJJEKTPOOTPULATEIILHOCTb, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKkilusi, TerIoBor 3P heKT peakiuu, Mojib, MOJISPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJIEKTPOIUTAYECKAS NUCCOUUALNSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHMH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMUYECKasi CBA3b (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKas), MEKMOJICKYJISIPHBIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUJIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (TMPUMHUTHBHAS KyOuuyeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKCaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

WCIIOJI30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJieHUsI (hOpMYJT BEIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONpeAEsATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS XUMHUUYECKHUX DJIEMEHTOB B
COEQUHEHUSAX PA3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU 1Mo (opmyiaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METANTMYECKOW) B HEOPTaHUYECKUX COCTUHEHMSIX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3zinyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbie IIEPUOIBDY U «OOJBITHE TIEPHOIBIY;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB SJIEMEHTOB M UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Auccouanuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HaOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (110 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHUYECKON TUCCOLMALUN KUCIOT, IIeI0Yei
U COJICH; TOJHBIE M COKpAlllCHHbIE YpaBHEHHUS PEaKIMid HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN pEaKInid, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEHIECTB (KUCIOPOA, 030H, rpaduT, anmas, KpeMHH, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KaJIbIUM, ATFOMUHUH, KEI€30, ME/lb, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), asora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamwioB |A-IIA-rpynn, amomunus, meau (Il), uunka,
xenesa (11 u 111));



MOSICHATh COCTaB, OTAENbHBIE CIIOCOOBI IMOJIYYEHUS U CBOMCTBA CIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

OMMKCHIBATH POJIb BAKHEHIIINX HU3y4yaeMbIX BEIIECTB B MPUPOIHBIX MpOIEccax,
BJIMSTHUE HA KUBBIE OPTaHU3MBI, IPUMEHEHHUE B PA3IMYHBIX OTPACISIX YKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM MyTEM COEpKAlIUEcs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMuUI-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbduT-, cymbpua-, HUATpaT- W HUTPUT-WOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTIOMUHUS, Keeza (2+) u xkenesa (3+), menu (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUN B Pa3TMUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XUMHYECKOW KHHETUKH W
TEPMOIMHAMHUKHU;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BELIECTBA B pacTBOpPE, HAXOIUTh
npocTeiiyto GopMyiTy BEIECTBa 0 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOIYKTa, 3HAYEHHUS TEIJIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  TIpH
WCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpYJOBaHUS, a TakkKe IMpaBuUiia
oOpaiieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUSI
7a00paTOPHBIX OMBITOB W MPAKTHYECKHX PabOT MO TMOJYYCHHUIO W COOMpPaHHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJLHBIX 3aJad 10 TeMaM Kypca, MPeACTaBIsITh Pe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTH3allui0, BBISIBICHHE TNPUYUMHHO-
CJIEJICTBEHHBIX CBS3€i) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HAHUS (HaOMI0eHNEe, U3MEpPEHHE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKM3HM, IIpaBWia IOBEAEHUS B LEIAX
cOepexeHusl 370pOBbS W OKPYKAIOIIEH NPUPOAHOW Cpeabl, MOHUMATh BpPEJ
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh TMOJYYEHHBIE MpeJCTaBieHus O cdepax NpodecCHOHaTLHOU
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMH OOYy4eHHsS Ha YpPOBHE CpEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) AOMOTHUTEILHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3iesioB M TeM KoJsnyecTBo 4yacoB JJIeKTPOHHbIE
n/n MPOrpaMMbI Bcero KonTpoabHbl IIpakTuyeckue (uudposBbie)
e padoThbI padoThI o0pa3oBaTe/bHbIE
pecypchl

Pa3znen 1. HepBOHa‘la.ﬂbHBIe XUMHNYCCKUC IMTOHATHSA

1.1 Xumus — BaxkHas 001acThb 6 2
€CTECTBO3HAHUS U MPAKTHUYCCKOM
NEeSITEIbHOCTY YEJIOBEKA

1.2 BemecTBa 1 XUMHYECKHE PEAKITUN 19 1
Hroro o pazneny 25
Pasznen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB
2.1 Bosznyx. [Tonstue o razax. Kucmopoy. 14 1 1
OKcuapl
2.2 Bogopoa. Ilonstue o kuciaorax v comsix 6 1
2.3 Bona. PactBopsl. [Tonstue 06 12 1 1
OCHOBaHHSIX
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX 14 1 1
COE€TMHEHUI
Hroro o pasneny 46

Paznen 3. Ilepuoanyecknii 3axoH u Ilepuoanyeckas cucrema xumndeckux 3jemenToB /1. . MenaeneeBa. CTpoeHne aToMoB.
XuMnyeckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEJIbHbIEC PEAKIIUH

3.1 Ileproanueckuii 3aKoH 1 14
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenToB 1. 1. Menneneena.
Crtpoenue atoma

3.2 Xumuyeckas cBs3b. OKHCIUTEIBHO- 12 1
BOCCTAaHOBUTEJIHHBIC PEAKIIHH
Htoro no paszneny 26
PezepBHOe Bpemst 5
OBIIEE KOJIMYECTBO YACOB I10 102 5 6

ITPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [ToBTrOpenue u yriy0OiaeHne 3HaHHA O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I NPOTCKAHUS 1 1 1
XUMHYECKHUX PEaKIUii
13 DJEeKTPOIIMTHYECKAS TUCCOIHALTHSL. 12 1 5
XUMHUYECKUE PEaKIH B PACTBOPax
Hroro mo pazueny 34
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 6 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 10 1
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 11 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 33




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111e cBOMCTBA METAIIJIOB 5
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 15 2
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Matepuaisl B )KU3HU YEJIOBEKA. 5
' OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUMA 5 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro no pazgeny )
PesepBHOE Bpems 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer xumuu. Poiap XuMuu B )KU3HU
yenoBeka. [lonsTue 006 ucropun
BO3HUKHOBEHMS U Pa3BUTUA XUMUU. XUMUS
B CHUCTEME HAYK.

Tena u BemecrBa. ®usnueckue u
XUMHUYECKHAE CBOICTBA BEILIECTB.
d)mnqecxﬂe U XUMHNUYCCKHUC ABJICHUA

[ToHsITHE O TEOPETUYECKUX METO/IAX
MO3HAHMS B €CTECTBEHHBIX HAYKaX.
VcTounuku xumMuueckoi nHpopmarmu

[IpencraBneHns 0 HAyYHOM MMO3HAHUH Ha
IMIIUPUIECKOM ypOBHE: HaOII0ICHHE,
U3MepeHue, IKCIEPUMEHT, MOJIETUPOBaHHE.
ITonsTie o METOoaax pa6OTI)I C XUMHYECCKUMHU
BemiecTBamu. O60py0BaHKE MIKOJIBHON
XUMHUYECKOH J1abopaTopun

ITpakTuyeckas padora Ne 1 o teme
"[IpaBuna paboThl B 1a00paTOpUN U MPUEMBI
oOparieHus ¢ 1a00paTOPHBIM
obopynoBanueM"

Uuctele BemiecTBa U cMecu. CriocoOsl
pa3aeneHus CMeCen.

IIpakTuyeckas padora Ne 2 o Teme
"Paznenenne cmeceit (Ha mpuMepe OUYNCTKHI
NOBapeHHOI cosn)"

ATOMBI 1 MOJIEKYJIBI. XUMHYECKHE
9711eMeHTBL. IIpoCThIe U CIIOKHBIE BEIIECTBA




BemecTBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUSI. XUMUYECKas
¢dbopmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX
2JIEMEHTOB

10

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Omnpenenenre BaIGHTHOCTH aTOMOB T10
dhopmynaM OMHAPHBIX COCTUHECHUN

11

OTtHocuTENbHAS aTOMHAs Macca.
OTHOCHUTENBbHAs MOJIEKYJISIpHAs Macca.
BrrunciieHus OTHOCUTENBHON MOJIEKYIISIPHOM
Macchl BEUIECTB, MOJIIPHOM MaccChl, MacChl
BEILIECTB 1 KOJIMYECTBA BEIIECTBA

12

MaccoBas 1075 XUMUYECKOTO JIEeMEHTA B
coeIMHCHHNH. BEIUKNCICHUS MacCOBOM IO
XUMHNYCCKOI'O 3JICMCHTA 110 (I)OpMy.]'Ie
COCIUHCHUA

13

Haxoxnaenue nmpocreiimien Gopmyb
BEILIECTBA I10 MACCOBBIM J0JISIM JIEMEHTOB

14

Beruucnenus npocreitmeit popmyisl
BEILIECTBA 10 MACCOBBIM WJIM MOJIBHBIM
J0J1sM 351eMeHToB. KonnuecTBo BemecTsa.
Moins

15

B3anmocBA3b KOJIMUECTBA, MACCHI U YUCIIA
CTPYKTYPHBIX €IMHUII BellecTBa. MonsipHas
Macca CMECH BEILECTB

16

MosnbHas 107151 XMMUYECKOTO 3JIEMEHTA B
coennHeHnH. Haxoxnenne npocreien

(bopMyIIBI BeleCTBa MO0 MOJIBHBIM JI0JIIM
JJIEMEHTOB

17

XuMUYEcKUe sIBIEHUS. XUMHUUECKasi peaKius
1 e€ MpU3HaKK. 3aKOH COXPAaHEHHS MacChl
BEIIECTB

18

ATOMHO-MoOJeKyIsipHas Teopus. JKnu3Hb u




neareabHocTh M. B. JlomoHOCOBa

19

XuMH4eCKUe ypaBHEHUS. TUIIBI XUMUYECKUX
peakuuii

20

Pacuérel 10 XUMUYECKUM YPABHEHUSIM
KOJIMYECTBA M MACCHI HCXOIHBIX BELIECTB
WJIY IIPOJYKTOB PEAKIUU

21

Brruncnenus no ypaBHEHUSIM XUMHYECKON
peaKuuu: KOJIMYECTBA BEILECTBA, MACCHI 110
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
pEeareHTOB WX IIPOJYKTOB PEAKLIUH

22

O000111eHIE U CUCTEMATH3aIUs 3HAHUI

23

KonTponbnas padora Ne 1 o reme
"BeniectBa 1 XuMHU4YECKUE peakiuu'

24

Bo3nyx — cmecs ra3os. [lonstue o razax.
3axoH ABorajipo. Mossipablii 00bEM razoB

25

Brrauciienust 00bEMa, KOJIMUECTBA BEIIECTBA
ra3a 1o U3BECTHOMY €0 KOJIMYECTBY
BelIeCTBa, 00BEMY

26

OTHOCUTENbHAA TUIOTHOCTH Ta30B.
Brruncienust OTHOCUTEILHON IIJIOTHOCTHU
ra3oB

27

Omnpenenenre OTHOCUTENLHOM
MOJIEKYJISIPHOM MacChl ra3000pa3HOTO
BEIIIECTBA 110 N3BECTHOW OTHOCUTENBHOMN
TUIOTHOCTH

28

BrrunciieHuss OTHOCUTENIBHOW MOJIEKYIISIPHOMU
MAacCCEI Ira3za I10 U3BECTHOM OTHOCUTEIILHOU
IJIOTHOCTH

29

OO0bEMHBIE OTHOLIEHUS Ta30B IPU
XUMUYECKUX PEeaKUUAX. BeraucieHus
00BEMOB ra3oB MO YPaBHEHUIO XUMHUECKON
peakuuu

30

KI/ICHOpO)I — JJICMCHT U IMPOCTOC BCUICCTBO

31

Oxcuabl




32

Crioco0bl MOJTy4YeHHUs KHCIOpOo/ia B
1ab0paTopuu ¥ MPOMBIIIIICHHOCTH

33

[IpakTrueckas padota Ne 3 o Teme
"ITorydyeHnue u coOupanue KUciaopo/a,
WU3y4YECHHUE €ro CBOMCTB"

34

KpyroBopot kucioposa B npupoje. O30 —
AJUIOTPOIHAS MOTUPHUKAIMS KHCIOPOaa

35

TemnoBoii 3¢ (HpeKT XUMUIECKOH peaKiuH,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ U
SHIOTEPMHUUYECKUE peakiuu. Tormso.
Vcnonp3oBaHue yris 1 METaHa B KA4eCTBE
TOIUIMBA. 3arpsi3HEHUE BO3/1yXa.

36

Boruncnenus no ypaBHeHUSIM XUMHUYECKOM
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAacChI [0 U3BECTHOMY KOJIUYECTBY
BeleCTBa, 00bEMY, Macce pearcHTOB UITN
MIPOJYKTOB PEaKIIUU

37

KonTponbnas padorta Ne 2 o reme "Bo3nyx.
Kucnopon. Oxcngsr”

38

Bomopos — 37eMeHT 1 pOCTOe BEIIECTBO.
CrniocoOsI osTydeHus BOAOPOa B
71a00paTOPUH U MMPOMBIIIJIEHHOCTH

39

[IpakTuueckas padora Ne 4 o Teme
"ITonyyenue u cobupanue BoJOpoOAa,
M3y4eHUe €ro CBOMCTB"

40

Hcnonb3oBanue BOAOPOIa B KAYECTBE
TorutiBa. IIoHITHE O KUCIIOTaX U COJIAX.
CocTaB KHACIIOT U COJIEH

41

Brruncnenus o0néMa, KOJIMYECTBA BELIECTBA
ra3a 1o U3BeCTHOMY €0 KOJUYECTBY
BeIeCTBA WK 00bEMY. Beraucnenus
00BEMOB ra30B MO YPaBHEHUIO XUMHUECKON
peakmn

42

Brruncienus no YPaBHCHUAM XHUMHYECKOMN




peaKkuu: KOJIUYECTBa BEIeCTBa, 00bEMa,
MacChl 110 U3BECTHOMY KOJIMYECTBY
BelIecTBa, 00bEMY, Macce peareHTOB WK
MIPOJIYKTOB PEaKIIUU

43

dusnueckue cBoiicTBa Boasl. Bonga B
npupojie. AHaIN3 U CUHTE3 — METOIbI
M3Yy4YEHUs COCTaBa BOABL. XUMHYCCKUE
CBOIICTBA BOJBI

44

CocrtaB ocHOBaHMii1. PacTBOpBI.
PacTBOpHMOCTB BEIECTB B BOJE

45

HacsliiieHnbie 1 HeHACHIIICHHEIE,
KOHIICHTPUPOBAHHBIE U pa30aBJICHHbBIE
pacTBOPHI

46

CriocoObl BbIpayKE€HUSI KOHLIEHTPALUU
PacTBOPOB: MaccoOBasi OISl PaCTBOPEHHOTO
BEIIECTBA, MOJISIPHASI KOHIICHTPALIUs

47

[IpakTuueckas pabora Ne 5 mo Teme
"[IpuroroBnenue pacTBOPOB C
ONpeACIEHHON MacCOBOM 10en
pactBopéHHoOro BeulectBa.llpurorosnenue
pacTBOPOB € ONPEAEIEHHON MOJIIPHOU
KOHIIEHTpaluel pacTBOPEHHOTO BelecTBa"

48

BrrunciaeHus ¢ MCIOJIb30BaHUEM ITOHATHUS
«MacCoBas O0Ji1 BEHICCTBA B paCTBOPE»

49

Beruucnenus ¢ uCnonb30BaHUEM MOHATHUS
«MOJISIpHAsi KOHIIEHTpaIUsl PACTBOPEHHOTO
BELIECTBAY

50

Ponb pacTBOpOB B IpUpOAE U KU3HU
yenoBeka. KpyroBopot BoibI B mpupoje

51

3arpsi3HeHue NpupoHbIX Boa. OxpaHa u
OYHUCTKA IPUPOJIHBIX BOJI.

52

Brruncnenus ¢ ucnosib30BaHueM TpaduKkoB
PacCTBOPHUMOCTH T pACYETOB




PaCTBOPUMOCTH BEIICCTB

53 Brrunciienus ¢ ucrnoab30BaHUEM MOHATHS
«MaccoBasi 10J151 BEIIECTBA B paCTBOPE»

54 Boruucienus ¢ ©Cob30BaHUEM TOHSITHUS
«MOJISIpHAsi KOHLEHTpaLUsl PaCTBOPEHHOTO
BEILIECTBA»

55 Boruncnenus ¢ ucrnosib30BaHueM rpaukoB
pacTBOPUMOCTH JJIsl pACUETOB
pacTBOPUMOCTH BEIIECTB

56 O0600111eHre U cCUCTEMaTU3aIlis 3HAaHUIA

57 KonTponbnas padota Ne 3 o reme
"Bonopon. Boxa. PactBoprl. OcHoBanus"

58 Oxcuel: cocTaB, KIacCHPUKALINS,
TpuBHaJIbHBIE Ha3BaHUs. [lonyuenue u
XMMHYECKHE CBOMCTBA OKCUIOB

59 [lonsiTHE O TUIPOKCUAAX — OCHOBAHUSX U
KHUCJIOPOJCOAEPKAIIMX KACIOTaX

60 duznuecKre 1 XMMUYECKHE CBOMCTBA
kuciaot. [loryyenue kuciaor

61 Knaccmbﬂkaunﬂ OCHOBaHUM

62 [I[€noun, ux cBOMCTBA U CITOCOOBI
MOJTYyYEHUs

63 HepacTBoprumble 0OCHOBaHUs, UX CBOMCTBA U
CoCco0b! NOJTYYECHHUS

64 [TonsiTre 06 aM(OTEPHBIX THIPOKCHIAX:
XUMHUYECKHE CBOMCTBA U MOITYUYEHUE.
[IprMeHeHNe Ba)KHENIINX OCHOBaHUI

65 Comu: cocraB, kinaccuuKaus,
TpUBHAJIbHBIE HAa3BaHUU. DU3nUecKue u
XMMHYECKHE cBOMCTBA comel. [Tomyuenue
coJien

66 I'eneTnueckas cBsI3b MEKy KilaccaMmu
HEOPraHUYeCKUX COCAMHEHUI

67 [IpakTnueckas pabora Ne 6. Pemenue




AKCIICPUMEHTAIIBHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN )

68

Beruncnenus no ypaBHEHUSIM XUMHYECKOU
peaKIMU: KOJIMYEeCTBA BEIeCTBa, 00bEMa,
MAacChl 110 U3BECTHOMY KOJINYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WK
IIPOIYKTOB PEAKLIUU

69

Brruucienust Mmacchbl mpoayKTa peakiuu 1o
HM3BECTHOM Macce OJHOTO M3 MCXOIHBIX
BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
COJIepIKAIIero ONMPEeeIEHHYIO MAaCCOBYIO
JIOJII0 paCTBOPEHHOTO BEIIECTBA

70

KonTponbnas padorta Ne 4 o reme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coeqrHeHnn"

71

HepBHe ITIOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I
XHMHYCCKHX 31eMeHTOB. IloHsaTHe 0o
rpyniax CXOJHbIX 3JICMCHTOB

72

DneMeHThl, KOTOpble 00pa3ytoT aM(pOTepHbIE
OKCH/JIbl U TUAPOKCHIBI

73

[lepuoanuecknii 3akoH. OTKpbITHE
ITeprnoanyeckoro 3akoHa

74

KopoTkonepuoaHas u JIMHHONIEPUOAHAS
dhopwmsl [Tepuoanueckoit cucTeMbl
XuMHYecKux 3neMeHToB J[.J1. MeHneneera

75

[Tepuons! u rpynnsl. OCHOBHBIE CBEJIEHUS O
CTPOEHUHU aTOMOB

76

CocraB aTroMHBIX sA1ep. M30Tonsl kKak
Pa3HOBUIHOCTU aTOMOB XHUMHUYECKOTO
JJIEMEHTA

77

OIEKTPOHBI

78

DneKTpoHHasi opOUTaIbh

[EEY

79

3HepFCTI/I‘-ICCKI/Ie YPOBHU U TIOAYPOBHHU




aroma, S-, p-, d-opOurasu

80

DNeKTpOHHBIE KOH(PUTYpaLIUU U
ANIEKTPOHHO-Tpadudeckue GopMyIibl aTOMOB

81

CrtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB
nepBbIX 20 XUMUYECKUX SJIEMEHTOB
Ilepnonnueckoii cucremst .M. MeHnneneena

82

3aKOHOMEPHOCTH U3MEHEHMSI paauyca
aTOMOB XMUMMYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUTMYECKUX
CBOJCTB 110 TpynIam 1 nepruojam

83

H3menenue cBOICTB cOe TMHEHNI
XUMHUYECKUX IJIEMEHTOB B MEPUOJAX U

rpymnmnax

84

XapakTepucTuKa XUMHYECKOT0 3JIEMEHTA TI0
ero nojoxenuto B [lepuoanueckoii cucreme
JI.. MenpneneeBa

85

3nauenue [leproauyeckoro 3akoHa u
[leproanueckoit CUCTEMbI XUMHUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHS HAYKU U IPAKTUKH

86

9J'IeKTpOOTpI/II_IaTCJ'IBHOCTL XUMHUYCCKUX
9JICMCHTOB

87

KoBanentHas noJjisipHad CBA3b. KoBanenTHas
HCIIOJIAAPpHAA CBA3b. WonHas cBSI3b.

88

DJNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI
BEIIECTB

89

Kpucrannuueckue 1 aMopHbI€ BEIIECTBA.
Tunsl KPUCTAIVIMUECKUX PEHIETOK U UX
XapaKTePUCTUKU

90

[TpuumHBl MHOTOOOPA3Ms BEIIECTB,
3aBHCHUMOCTD CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHUS

91

Crenenp okucieHus. OKHCIUTEIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIINN

92

XUMHYECKHE DIIEMEHTHI — OKHCIIUTETN U




BOCCTAaHOBUTCIIN

93 CocraBiieHue ypaBHEHUIN OKUCIUTENIBHO- 1
BOCCTAHOBUTEJIBHBIX PEaKLUil, METOA
AIIEKTPOHHOTO OaslaHca
94 Bbruuciienus no ypaBHeHUSIM XUMHUYECKON 1
peaKIu: KOJIMYeCTBa BEIleCTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
IIPOAYKTOB PEAKLIUU
95 Beruncnenus npocrenmen MoJIeKyIIpHOM 1
(bopMyIIbI BEIIECTBA 10 U3BECTHBIM
MaCCOBBIM JIOJISIM DJIEMEHTOB
96 O00011IeHMEe ¥ cucTeMaTh3aluus 3HaHU 1
97 KonTponbhas padota Ne 5 o reme 1
"CTtpoeHue aroMa. XMMUYeCKasi CBSI3b"
98 PesepBHbIil ypok 1
99 PesepBHBIN ypOK 1
100 PesepBHbIil ypok 1
101 PesepBHBIN ypok 1
102 Pe3epBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME




9 KJIACC

Ne n/m Tema ypoka KoJsun4vecTBo 4yacoB Hara DJIeKTPOHHbIE
Bcero Koutposbubie | IlpakTtuyeckue | u3y4deHus | uudposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 CtpoeHue aToMOB 1
2 [TocienoBaTeIbHOCTE 3aII0JIHEHUS 1
AIIEKTPOHHBIX OpOHTAIEH aTOMOB MaJIbIX
NEPHUOJIOB
3 OCOoOEHHOCTH 3aMOTHEHHUS HIIEKTPOHHBIX 1
opbuTaneit aToMoB OOJIBIIUX MEPHOJIOB
4 CrerneHb OKUCIICHUS U BAJICHTHOCTD 1
5 Bu bl xumuyeckoil cBa3u 1
6 OOMEHHBIN U TOHOPHO-aKIICITOPHBII 1
MeXaHU3M 00pa30BaHHs KOBAICHTHON
CBs3H. MeXMOJIeKyIsIpHbIC
B3aMMOJICVCTBUS
7 THUIBI KPUCTALTHYECKUX PEIIETOK, 1
0COOEHHOCTH CTPOEHHUS KPUCTAIIIMUECKUX
peETOK
8 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THIIA 1
KPUCTAJUIMYECKOW PEIIETKU U BUIA
XUMHYECKON CBSI3U
9 Knaccudukanus XuMHUECKUX peaklui 1Mo 1
pa3IMYHBIM MPU3HAKAM
10 OHepreTuka XMMHUYECKUX PEAKIHM. 1
TemoBoil 3 pexT XumMudeckon peaxkiun
11 3akoH ['ecca u ero ciencreus 1
12 Boruncnenus no TepMOXMMHUECKOMY 1
YpaBHEHHUIO PEAKINK: TETUI0BOTo Y dexra
XUMHUYECKON peaKkiuH 10 KOJIUYECTBY
BElIEeCTBa, Macce Wik 00bEMY
IpOpearupoBaBIIETO WIN
00pa3oBaBIIETOCS BEUIECTBA




13

[ToHsiTHE O CKOPOCTH XUMUYECKOMN
peakiuu. 3aKOH JEHCTBYIOIINUX MacC

14

Oueprus aktuBanmu. [lonsaTre o KaTanmse.
®epmenTbl. THTHOUTODEI.

15

DakTOpbl, BIUSIONINE HA CKOPOCTh
XMMHYECKON peaKkuu

16

[TonsiTHE 0 XUMUYECKOM PaBHOBECHH,
npuHuun Jle [latense

17

(DaKTOpBI, BJIMAKOINNE HAa COCTOAHHUEC
XUMHYCCKOI'O0 paBHOBECHUA.
HpOFHOSI/IpOBaHI/IC BO3MO>XHOCTH
MMPOTCKAHUA XUMHUYCCKUX HpeBpaIIIeHI/Iﬁ B
Pa3JINYHBIX YCIIOBUAX

18

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC
pC€aKnuu

19

BaxHble OKMCIUTENN U BOCCTAHOBUTEH.
Ilepmanranar kanus

20

CBolicTBa IMPOCTBIX BCIICCTB — MCTAJLJIOB
N HEMCTAJIJIOB, KHUCJIOT U coJieii — B CBETE
Hpe,I[CTaBJ'IeHI/Iﬁ 00 OKUCIUTEIHHO-
BOCCTAHOBUTCIIBHBIX PCAKIUAX

21

[Tpaktuueckas padora Ne 1. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 0 TeEME
«OKHUCIINTENBHO-BOCCTAHOBUTENBHbIE
pEaKI»)

22

Konrtponbnas pabora Ne 1 o Teme
«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX PEAKIIMI

23

PacTBopeHune kak pU3NKO-XUMHUYECKUI
nporece

24

DNEKTPOIUTHI U HEIJEKTPOIUTHI. Teopus
AIIEKTPOJINTUYECKON JUCCOLIMAIN

25

HNoHHOE npon3BeIeHNE BOBI.
Bopopoansliil nokasarens




26

DJIEKTPOJIMTHYECKAS] AUCCOIUALINS KUCIIOT,
OCHOBaHUH U cosied. Peakiinu HOHHOTO
oOMmeHa

27

CBolicTBa KMCJIOT, OCHOBAaHUH U COJIEH B
CBETE MPEACTABICHUIN 00
AJICKTPOJIMTUICCKON TUCCOITUAIIIN

28

KauecTBeHnbIe PE€aKIM1 Ha NOHBL

29

[Tpaktuyeckas padora Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 33J1a4 110 TEMe
«DNEKTPOIINTUIECKAS TUCCOITUAIIHSDY

30

['unponus coneu

31

VoHHBIE ypaBHEHUS TUAPOIN3A COJIEH

[EEN

32

[TpakTuueckast padorta Ne 3. Pemenue
9KCHEPUMEHTAIbHBIX 33134 110 TEME
«'maponus conen»

33

Boruncnenns Macchl MPOAYKTa PEAKIUU 110
M3BECTHOM Macce OAHOTO U3 UCXOIHBIX
BEILECTB, B35ATOTO B BUJIE PAaCTBOPA,
COJZIEPKALIETO ONPEAETEHHYIO
KOHIIEHTPAIMIO PAaCTBOPEHHOTO BEIIECTBA

34

KonTponbnas padota Ne 2 o reme
"DNIEeKTPOAUTHYECKAsT JUCCOLIAIIHS.
XVMHYECKUE peaklluy B pacTBopax”

35

OO61mas xapakTepuCTHKa HEMETAJIIOB
OO0m1as XapaKTepUCTHUKa raJOreHOB

36

XHUMHYECKHE CBOMCTBA TaJIOTE€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

37

XnopoBogopoa. CoJisiHast KHCIO0Ta

38

[TpakTiueckas padota Ne 4 o reme
"ITosrydeHune ConsTHOM KUCIOThI, U3yUEHHE
€€ CBOMCTB"

39

[ToHsiTHE O KUCIOPOACOIEPHKAITUX
KHMCJIOTaX XJ0pa U UX consix. Baxxnenmmue
COCIMHCHUS XJIOPa U UX HAXOXKICHNC B




npupojie

40

Brruucnenust no ypaBHEHUSIM XUMHYECKUX
peaKIMii, €CIIM OJIMH UX PEarecHTOB JaH B
N30BITKE

41

OO0mias xapakTepucTuka 3J1eMeHTOB VIA-
rpynnsl . CTpOE€HUE ¥ CBOKCTBA MPOCTOTO
BEIIIECTBA CEePbl. AJUIOTPOITHBIC
moudukanyu cepsl. CepoBoI0pO/I,
cTpoeHue, pU3nIecKre U XUMHUIECKUE
CBOMCTBA

42

Oxkcuabl cepsl CepHUCTas KUCIOTA U €€
cosiu. CepHasi KUCJIOTA U €€ COJIU
IIpoMBIIUIEHHOE TTOJIyYEHHUE CEPHOU
KHCJIOTBI

43

HaxoxnaeHue cepbl u €€ COeAMHEHUN B
npupoge. XuMHUYECKOE 3arpsI3HEHHE
OKPY’KaroIllel cpeibl COEAMHEHUSIMU CEPBI

44

Briuucienus maccol MMPpOAYKTa pCaKIUHU 1Mo
M3BECTHOM MaccoBoi (00béMHOI) noe (%)
€T0 BbIXOJa OT TCOPECTHUIYCCKHU BO3ZMOKHOI'O

45

Berumncienns maccoBoi (00bEMHOM) 10IH
(%) BBIXOAA MPOAYKTA PEAKIIUU TIO
U3BECTHOM Macce (00bEMY) HCXOTHOTO
BEIIECTBA U MTPOJYKTA PEAKITUU

46

OO0m1as xapakTepucTuka 3J1eMeHToB VA -
TPYIIIBI

47

A30T, pacripocTpaHeHHe B PUPO/IC,
(du3nUecKue U XUMHYSCKHE CBOWCTBA

48

AMMHUak, ero pu3nuecKue 1 XuMHYECKUe
CBOMCTBA

49

Conu aMMOHUS

50

[Tpaktuyeckas padora Ne 5 o Teme
"Ilonyyenne aMMHaKka, H3y4eHHE €T
CBOMCTB"




51

Oxcuapl azota (1, 11, I, 1V, V)
A3oTHCTas KACI0TA. A30THAS KUCIOTA

52

[IpoMbIIEeHHOE TTOJTyYE€HHE a30THOM
KHCJIOTBI

53

Hutpatsl u HUTpUTBL. XUMUYECKOE
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COEJIMHEHUSIMU a30Ta

54

docdop, aTOTPOITHBIE MOAUPHUKAIINN
docdopa. Oxcuzast hochopa (111, V) u
docdopHas kuciora

55

[ToHsATHE O MUHEPATBHBIX YIOOPECHUSX.
3arpsi3HEeHUE MPUPOTHBIX BOJJOEMOB
COCIMHCHUSIMU a30Ta U docdopa

56

Yriepon, ero ajuioTpOIHbIE MOTU(DUKAIIHN
1 CBOMCTBA

57

Okcuapl yriaeposa, ux Gu3nIecKue u
XHMHYECKUE CBOMCTBA. DKOJIOTHUCCKUC
POOIIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V)

58

[TpakTnyeckue padotsl Ne 6 Mo Teme
"ITonyuenue oxcuaa yriepona (1V) u
M3y4EHUE €ro CBOMCTB"

59

VYroapHasg KUcioTa 1 €€ coJin

60

HepBOHa‘{aJILHBIC MTOHSATHUS 00
OpTraHN4YCCKUX BCIICCTBAX KAK O
COCAUHCHUAX YTIJICpOda

61

[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U
UX POJIb B OBITY M IPOMBIIIUIEHHOCTH

62

[ToHsITHE O OMOIOTUYECKH BAKHBIX
OpPTaHMYECKUX BEIIECTBAX — JKHUPaX,
OeNKkax M yrieBojaax

63

Kpemuuii, ero ¢pusnyeckne 1 XUMHUECKHE
corictBa Oxcnp kpemuus (1V),




KpEMHHEBAA KHMCJI0TA, CUIIMKATBL

64

bop. bopnas kucnora

65

[IpakTuueckas padora No7. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«BaxHeie HEMETaIbl U UX
COCIMHCHMS

66

Brraucienns maccel (00b€Ma; H.Y.)
MPOYKTa PEaKIUu 10 JaHHOU Macce
(00BEMY) HCXOTHOTO BEINECTBA,
COJIepKAIIETO ONPEACTIEHHYI0 MAaCCOBYIO
JIOJTIO TIpUMECEH

67

KonTponbhas padota Ne 3 o reme
«BaxHel1e HeMeTaJIbl U UX
COCTUHEHUSY.

68

OO0m1as XxapakTepuCcTUKa XUMHYCCKUX
JJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nonoxenus B [ICXD JI.M. MenaenceBa

69

Mertannuueckast CBSI3b U METAJUIMYECKast
KPUCTAJIIIMYECKAsl PEIIETKA. 3aBUCUMOCTh
(u3NYECKUX CBOWCTB METAIIJIOB OT
CTPOEHUS KPUCTAJUIOB

70

OO0111e XMMHUYeCKHe CBOMCTBA METAIIJIOB
O61ue crocoObl MOTYyYEHUS! METAILIOB,
metasuyprus. CruiaBbl

71

DJIEKTPOJIN3 PACIIaBOB M PACTBOPOB COJICH
KaK OJINH M3 CIIOCOOOB MOTyUCHUS
METaJJIOB

72

BbIuunciieHus o ypaBHEHUSIM 3JICKTPOJIH3a
pAacIUIaBOB U PacTBOPOB BEIIECTB
[ToHsITHE O KOPPO3UH METAIIOB

73

Brruncienust coctaBa cMecei ¢
MCIIOJIb30BAHUEM PEIICHUS] CUCTEM
ypaBHEHUU




Pa3nuuHble TUIBI BBIYMCIICHUI 110
YpPaBHEHUSIM XUMHUYECKHX PEaKIU

74

Pa3nuuHble THUIBI BBIYMCIIEHUI 110
YpPaBHEHUSIM XUMHUYECKHX PEaKIUU

75

Mertamnel A-rpyni. [llenounbie MeTaibl
Haxoxnenue B npupoae. CoiicTBa
HIENIOYHBIX MeTAIIOB. OKCUIIBI U
TUIPOKCHUIBI HATPUS U KAJTUS

76

[llenoyno3eMenbHBIC METAJLIBI.
Baxneime coeTMHESHUS KATBITNS,
CBOMCTBA, IpuMeHeHue. JKECTKOCTh BOJIBI U
CHoco0bl €€ yCTpaHeHUs

77

[TpakTiueckas paborta Ne 8 o reme
"YKEcTKOCTh BOJIBI M METOJIBI €€
ycTpaHeHus"

78

AmtoMuHui. AMQoTepHble CBOWCTBA
OKCHJIAa M TMJIPOKCHU/1a AJIFOMUHUS

79

OO011ast xapakTepucTHKa MeTaJioB b-rpynn
(moOOYHBIX MOATPYIII)

80

HepBOHaanLHBIC MMpEACTaBJICHUS O
KOMIIJICKCHBIX COCINMHCHUAX

81

Menp u cepedpo

82

[IpencraBnenuss 00 aMMHUAYHBIX
KOMIUIEKCax cepedpa u Meau

83

[Tunk. AM(poTepHbIE CBOIICTBA OKCHUA U
TUAPOKCUA IMHKA

84

Kene3o. OKCHIIBI, THAPOKCHIBI M COJIA
xene3a (1) u xenesa (I11)mUyryn u cranb
— CIUIaBHI XKele3a

85

[Tpaktuyeckas padora Ne 9. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7layu 10 TeMe
«BakHelme MeTauibl U UX COSIUHEHUSD)

86

Brrunciaenus cocraBa cMeceil ¢
HCITOJIb30BAHUEM PCIICHUA CUCTEM




ypaBHEHUH
Pasznuynble TUIIBI BEIYUCIEHUN IO
YpaBHEHUSIM XUMHUYECKUX PEaKIU

87

Kontponbnas padora Ne 4 o Teme
«BaxHelmme MeTauIbl U UX COCAMHCHUS»

88

Be3omnacHoe ncronb30BaHue BEMIECTB U
XUMUYECKHUX PEaKIUi B OBITY
HOBBIC MaTepI/IaJIbI " TCXHOJIOTHUH.

89

[IpuHIMIIBI «3ENEHON XUMUN
XuUMHA U 310pOBbe. XUMHYECKOE
3arpsi3HEHUE OKPYKaroUIed CpeJibl

90

DKoJjoru4eckue npoOaeMbl, CBSI3aHHBIE C
COEIMHEHUSIMU YTIIepoia, a30Ta, CePHI,
TSHKENTBIX MeTauIoB. Posb xumun B
pEIIeHUH YKOJIOTUYECKUX MPOoOIIeM

91

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMA XMMHUYECKHX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aTOMAO
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMHYECKHX IEMEHTOB M UX COCTMHEHUI
B [IEPUOJAX U TpynIax

92

Crtpoenue BemiecTBa B TBEPIOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUH. Buabl
XUMHYECKOU CBS3H.

Knaccudukanus XuMHUECKUX peaklui 1Mo
pa3IMYHBIM TPU3HAKAM

93

[Iporuo3zupoBanre BO3MOKHOCTH
MPOTEKAaHUsI XUMUUYECKUX MPEBPAIllEHUN B
Pa3IMYHBIX YCIOBUSX Ha OCHOBE
MPEJICTABICHUI XUMHUYECKON KHHETHKU U
TEPMOJTMHAMHUKH.

94

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'mpponus cosneii. CBoMCTBA KMCIIOT,
OCHOBaHUH U COJIEH B CBETE




MPEJICTAaBICHUM 00 IEKTPOIUTUYECKOM

JIVICCOIMALINT

95 OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE 1
peakiuu. DIEKTPOIIN3.

96 [Tpaktuueckas padora Ne 10. Pemenue 1 1
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
«XHUMHYECKUE PEAKIIHI)

97 [TpakTuaeckas padota Ne 11. Pemenue 1 1
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
«MeTaJutbl, HEMETaJUTBI U MX COSAMHEHUS

98 PesepBHbIil ypok 1

99 PesepBHBII ypok 1

100 PesepBHBII ypok 1

101 PesepBHbIil ypok 1

102 PesepBHBII ypok 1

OBLIEE KOJIMYECTBO YACOB I10 102 11

I[TPOTPAMME




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJHLHOM [TIPOT'PAMMBI

8 KUIACC
Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NMpoBepsieMoro | o0pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHMs
pe3yJbTara

1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE MTOHITHS»

11 PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHUN: aTOM, MOJIEKYIIa,
XUMHUYECKHH 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMEChH
(omHOpPOAHAS M HEOIHOPOIHAS), BAJICHTHOCTh, OTHOCHUTEIIbHASI aTOMHAS
U MOJIEKYJISIpHasl Macca, KOJIM4EeCTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBasi OIS XMMHUYECKOrO 3JIEMEHTa B COCIMHEHHH, MOJISPHBINA
00bEM, XHMMHUYECKas peakuus, KiIacCUUKALMs peakluil: peakiuu
COCMHEHUS, PEAKIMU PA3JIOKECHUS, PEaKIUH 3aMEIICHUsS, PEaKINU
oOMEHa, 5K30- U SHAOTEPMUYECKHE peaKIHUH, TemIoBod 3ddexr
peakuuu, pacTBOp, MaccoBas oyl BewlectBa  (IIPOLIEHTHAas
KOHIIEHTpALUs1) B pacTBOpe

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH W
IPUMEHSTh 3TH MTOHSTHUS IPU ONMCAHUY BEIECTB U UX NPEBpALICHUH

1.3 WCIIOIb30BaTh XMMHYECKYI) CHMBOJIMKY JUI COCTaBJICHHS (opmMyi
BEIIECTB M YPAaBHEHUH XMMUYECKUX peaKIUii

14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHUSI MAcCChl BEIECTB, TIOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YU€HUsI, 3aKOHa ABOTaipo

1.5 OTIPEJIENIATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

1.6 KJIaccu(uuupoBaTh XMMHUYECKHE peakiuu (M0 4YHCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIIUH BEIIECTB, M0 TEMIOBOMY 3P HEKTY)

1.7 BBIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl
BELIECTB

1.8 BBIYUCIISITh MAcCCOBYIO JIOJIF0 XMMHYECKOTO »JJIEMEHTa 1Mo (opmyiie
COEIMHEHUS,

1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE

1.10 IPUMEHSATh €CTeCTBEHHOHAYYHbIE€ METOJbl TO3HAaHUS — HaOIIOJCHUE,
M3MepeHne, MOIETMPOBaHNE, SKCIIEPUMEHT (pealibHbIN U MBICIICHHBIN)

2 ITo Teme: «BakHelne npeacTaBUTEIN HEOPIraHUYECKUX BEIIECTB)

2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TOHSATHI: OKCHI, KUCIIOTA,
OCHOBAaHHE, COJIb

2.2 OTpeNeNIATh MPUHAISIKHOCTh BEIIECTB K OINpeNelEHHOMY KJIACCy
coeMHeHui o popMynam

2.3 KJ1acCU(UIIMPOBATh HEOPTaHMUECKUE BEIECTBA

2.4 XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB
pa3NUYHBIX ~ KJIAcCOB,  TOATBEp)KJIas  ONUCAaHME  IpPUMEpaMu
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINUH

2.5 IPOTHO3UPOBATh  CBOMCTBA  BELIECTB B  3aBUCUMOCTH OT  HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH TPOTEKAHHS XUMHYECKUX
IIPEBpAIICHUH B PA3IUYHBIX YCIOBUIX

2.6 ClleIoBaTh  NpPaBWIAM  [OJIb30BAHUSl  XMMHYECKOM mocyqod u




nabopaTopHBEIM 00OpYIOBaHHEM, a TaKXKE MpaBHIIaM OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMH 110 BBITOJHEHHIO
1a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUI0O W COOUPAHUIO
ra3000pa3HbIX BeHIeCTB (BOAOPOAAa W KHUCIOPOJA), HPUTOTOBICHHIO
pacTBOPOB C OMPEAETEHHOW MAaCCOBOM J0JIE PAaCTBOPEHHOIO BEILIECTBA,
IUTAHUPOBaTh W MPOBOJUTH  XHUMHYECKHE  JKCIIEPHUMEHTBIIIO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH W  KHCIOT C  IOMOUIBIO
WHJIMKATOPOB (JIakmyc, heHoadTaIeuH, METHIOPAHX U IPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peakuu

[To Tteme: «llepuonuueckuii 3akoH u llepmoamdeckass cucrema
xumuyeckux oanementoB [[. WM. MenneneeBa. CTpoeHue aToOMOB.
Xumudeckas CBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUN)

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IOHATUH: AIpO aTOMa,
ANIEKTPOHHBIA CJIOM aroma, aToMHas opOuTanb, pajauyc aroma,
XUMHMYECKas CBA3b, IOJSIpPHAs W HENOJSIpHAs KOBAJICHTHAs CBA3b,
QJICKTPOOTPUIATCIIbHOCTh, HOHHAA CBA3b, HOH, KATUOH, AHUOH, CTCIICHb
OKHCJICHUS

3.2

KJ'IaCCI/I(l)I/IIlI/IpOBaTI) XUMHNYECCKHEC 3JICMCHTbBI

3.3

OMKCHIBATh M XapakTepu3oBaTh TabnuuHyro (opmy Ilepuomuueckoit
CUCTEMBl XHMHYECKHX D3JIEMEHTOB: pa3iu4aTh TMOHATHS «TJIaBHAs
noarpynna (Arpynmna)» u «obounas noarpynna (brpymnma)y», «mainbie»
1 «OO0JIBIIKEY TTEPUOJIBI

3.4

packpbeiBaTh cmbica Ilepumoamueckoro 3akoHa J[.M. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKHX AJIEMEHTOB OT UX MO0J0KeHUA B llepuoanueckon cucreme

3.5

COOTHOCHUTh  00O3HAuYeHUs, KOTOpblE  HMMEITCS B Tabnuie
«Ilepnonnyeckas cucrema xumudeckux snemeHToB /[[.JM. Menneneesa»
C YHUCIIOBBIMHM XapaKTEPUCTHKAMH CTPOEHHUS AaTOMOB XUMHYECKHX
9JIEMEHTOB (COCTaB W 3apsi sAApa, oOllee 4YHCIO 3JIEKTPOHOBH
pacIpeieIeHue UX 110 3JIEKTPOHHBIM CJI05IM)

3.6

OMPCACIIATh CTCIICHDb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHHX COCOAMHCHUAX

3.7

ONpeAensaTh BHUJA XHUMHUYECKOM CBs3M (KOB&JIEHTHas M HOHHAasi)B
HEOPraHUYECKUX COCAUHEHUAX

9 KUIIACC

Kox

NpOBepPsIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111€er0 00pPa30BaHUA

1

IIo Teme: «BeriecTBo U XUMHUYECKast PpCaKknus»

11

PaCKpbeIBaTb CMBICIT OCHOBHBIX XHUMHYCCKUX MMOHSTHM: pacTBop,
QJICKTPOJUTBI, HEIJICKTPOJIUTHI, IJICKTPOJIUTUUYCCKAA AJUCCOLHAINA,
p€aKkuu HOHHOT'O O6MeHa, KaTajJIn3aTop, XHMHUUYCCKOC PABHOBCCHUC,

oOpaTtumble u HeoOpaTHMbIe peaxiuu,
OKHUCJIUTCIbHOBOCCTAHOBUTCIBHBIC p€aKkuunu, OKHUCJIIHNTEIIb,
BOCCTaHOBUTCIIb, OKHCJICHUEC )41 BOCCTAaHOBJICHUC, AJUI0OTpOIHA,
aMm(pOoTepHOCTh,  XMMHYECKass  CBS3b  (KOBAJICHTHAs,  HWOHHAA,

MeTa.H.HI/I‘-IeCKaSI), KpHUCTAJJINICCKAA peméTKa, CIINIaBbl, CKOPOCTb




XMMHYECKON peaKiuu

1.2

HWIUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYCCKHUX MOHATUH U
IMPUMCHATH 5TU MMOHATHA ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IeHI/Iﬁ

13

COCTABJIATh yYPaBHEHMS DJIEKTPOJUTHUYECKONW JUCCOLMALIMU KHUCIOT,
LIEJI0YEN U COJIEH, IIOJHBIE M COKPAIUEHHBIE YpPAaBHEHUS DPEaKLUU
HMOHHOr0 0OMeHa

14

PacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUuit
MIOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHCca ITHX pPeakluil

1.5

MIPOBOJMTH PacUEThI M0 YPAaBHEHUIO XMMHUYECKOI peakiuu

Ilo temam: «Hemeramnel m uX COCINHCHUA» U «MeTtannel U WX
COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U cHelu(pUUecKHe XUMHYECKUE
CBOMCTBA MPOCTBIX M CIOKHBIX BELIECTB, IOATBEP)KJasi OINMCAHUE
IIpUMEpaMu MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHMH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIMH

2.2

COCTAaBJISITb YpPAaBHCHUA peaKuHﬁ, MOATBCPKAAIOMIUX CYHICCTBOBAHUC
TeHETUYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAILECHUA B Pa3IMYHBIX
YCIIOBUSIX

2.4

CIIeNOBaTh  TpaBWJIAM  IOJb30BAHUS ~ XUMHUYECKOW MOCYIOH |
nabopaToOpHBEIM 00OPYIOBAaHHEM, a TaK)Ke IpaBHIIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMHA TI0 BBITOJHEHHIO
Ha60paT0prIX XUMHYCCKUX OINBbITOB II0 IIOJYUYCHUIO H CO6I/IpaHI/IIO
ra3000pa3HbIX BENIECTB (AMMHUAKa M YIIIEKKCIIOTO Ta3a)

2.5

IPOBOJIUTh  PEAKLUH, TMOATBEPKJIAIOIINE KAueCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPUI-, OpOMUI,
uonua, kapboHat, Qocdar, cuaMKaT, cyiabdar, THIPOKCUAUOHBHI,
KaTHOHBI aMMOHWSI, MOHBI W3YYEHHBIX METaJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAaX HEOPraHWYECKHUX BEIECTB

ITo Teme: «XuMUS U OKpYyXkarolas cpeaay

3.1

pacKpbIBaTh CMbICT OCHOBHBIX XxuMuueckux nousatuil: I1IK BemecTBa;
KOppO3HsI METAJUIOB

3.2

MPUMEHSITh OCHOBHBIE OIEpalliil MBICTUTEIBHON JESTENbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHE, OOO0OIIeHHE, CHCTEMaTHU3aIHIo,
BBISIBJICHHE TIPUYUHHO-CJIEICTBEHHBIX CBSI3€d — ISl MU3YYECHUS CBOWCTB
BEIIECTB M XUMHUYECKHX PEaKIUi; €eCTeCTBEHHOHAYYHBIC METOIbI
MO3HAHUSI — HAOMIOZCHHEe, U3MEpPEHHEe, MOJCTUPOBAHUE, YKCIIEPUMEHT
(peanbHBIN M MBICTIEHHBIN)

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMCHT COACPKAHUA

HCpBOHa‘IaJ'II)HI)Ie XHUMHUYCCKUEC ITOHATHUA




11

[Ipenmer xumuu. Posib XMMHUM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

IToustue o METOJaX ITO3HAHUA B XHMUU. Yucteie BC€IICCTBA U CMCCH. CnocoObl
pasaciICHUs cMmecent

1.3

ATOMEI 1 MOJICKYJIBI. Xumunueckue 351eMeHThl. CUMBOJILI XUMHYECKUX 3JIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA. ATOMHO'MOHCK}’HHPHOC YUCHHC

14

Xumudaeckas (bopMyna. BaneHnTHOCT, aTOMOB XHWMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIUICCTB. OtHocurtenpHas aromHas Macca. OTHOCHUTEIIbHAS
MOJICKYJISIpHAs Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JIEMEHTA B COCAMHCHU N

1.5

KommmuectBo BemecrBa. Monbs. MounsipHass Macca. B3anMoCBsI3p  KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCIUHECHUN

1.6

Pusnyeckue U XUMUYECKUE SBJICHUA. XHMMUYECKas peakuus M €€ INPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XHMHUYecKHe ypaBHeHUs. Knaccupukamus
XMMHUYECKHX peakluil (COeMHEHNs, pa3I0kKeHus, 3aMeleH s, OOMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOH, C IpaBUJIAMH
pabotel B smaboparopun u npuéMamMu  oOpamieHus ¢ J1abopaToOpHBIM
o0opy/soBaHWEM, W3y4YeHHWE U ONUCaHUEe (PUINICCKUX CBOHCTB 0OpPa3IoB
HEOpPraHMYECKUX BellecTB, HaOmoaeHne Gu3nyeckux (IUIaBJICHHE BOCKA, TasHUE
Jb/a, pacTHpaHHWe caxapa B CTYNKe, KHIIGHWE M KOHJCHCAIUS BOJIBI) U
XUMUYECKHX  (TOpeHHue  CBEYM, MPOKAIMBAHME  MEAHOHW  MPOBOJIOKH,
B3aMMOJICCTBHE MejJla C KHCJIOTOM) SBIICHWH, HAOMIOJACHUE ¢ OIHMCAHHUE
NPU3HAKOB  MPOTEKaHWs  XUMHUYECKHX  peakiuil  (pas3liokeHue  caxapa,
B3aMMO/ICHCTBHE CEPHOI KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
meau(ll) npu HarpeBaHuu, B3auMoIeHCTBUE *Kene3a ¢ pactBopoM coiu meau(ll),
M3y4eHUe CIOCOOOB pa3/ielieHusi cMecei (C TMOMOIIBI0 MarHuTta, GUIbTPOBAHUE,
BbIMIApUBaHUE, TUCTUIIIALMS, XpoMaTorpadusi), MpoBeIeHHEe OYUCTKH TTOBAPEHHOM
cony, HaONIONEHHWE ¥  ONHCAaHWe  pe3yJbTaTOB  IPOBEACHUS  OIBITA,
WITIOCTPUPYIOILETO 3aKOH COXPAHEHHs MAacChl, CO3JaHHe MOJENeH MOJeKys
(11apoCTepKHEBBIX)

Baxsneiie MPEACTABUTCIIN HCOPTaHNUYCCKUX BCIICCTB

2.1

Bo3nyx — cmecs rasos. CocraB Bo3myxa. Kucmopon — smeMeHT M mpocTtoe
BemecTBo. HaxokaeHwe Kuciaopoia B TNpHpoJE, (PU3MUECKHE M XUMHUYECKHUE
cBoiictBa (peakuuu ropenus). Oxcunel. [Ipumenenue kucinopoaa. CrocoObl
NOJY4YeHUsl KHUCIopoJa B J1IaOOpaTOpuu U MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B npupoje. O30H — ayutoTponHas MoaAnHUKanus KHCI0poia

2.2

TennoBoil 3¢ ekt XuMHUUECKON peakluu, TEPMOXUMHUECKUE YPAaBHEHHS, IK30- U
SHIOTEPMHUYECKHE peakiuuu. TOIUIMBO: Yroib M MeTaH. 3arps3HEHHE BO3]yXa,
yCUJICHHE TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CJI0s

2.3

Bonopon — snemeHT u mpoctoe BemecTtBo. HaxoxxneHnue Bomopoaa B MPHUPOJE,
duznyeckue W XUMHYECKHE CBOWCTBA, MNPHUMEHEHHE, CIOCOOBI IMOIYyYEHUSI.
Kucnote! u conu

2.4

Mounsipablii 00bEM razoB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBoricTBa BoJbl. Bona kak pactBopurens. PactBopsl. HacsiienHbie u
HEHACBIILIEHHBIE PacTBOpPBI. PacTBOpUMOCTH BelIeCTB B BojAe. MaccoBas J0Jist
BEILIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOJbI. OcHOBaHuUs. Posib pacTBOpoB
B MPUPOJE M B KU3HHM 4eJoBeKa. KpyroBopoT BOIbI B MpUpPOJE. 3arpsa3HECHHE
NpUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI

2.6

Knaccudukanmust Heopranmdeckux coeauHenuid. Oxcuasl.  Kiaccudukarmms
OKCHJIOB:  coyieoOpasyioniye  (OCHOBHBIE, KHUCIOTHBIC, amM{(OTepHbIE) W




HeconeoOpasywomue. Homenknatypa okcuioB. PU3MYECKHE U XHUMHUYECKUE
cBoiicTBa okcuoB. [lonyueHne okcuaoB

2.7

OcnoBanus. Kinaccudukaiysi oCHOBaHHMMN: IIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Howmenknatrypa ocHoBaHuil. PU3MYECKHE U XUMHUYECKHE CBOMCTBA OCHOBAHUM.
ITonydyenne oCHOBaHMI

2.8

Kucnorel. Knaccudukanus xucmor. Homenkmarypa kucior. dusmdeckue u
XHMHYECKHE CBOKCTBAa KuCHOT. Psan aktuBHoctTM MetaimioB H.H. bekerona.
ITonydyenue Kuciaor

2.9

Comu. Homenknarypa conedl. ®Pu3nyeckue M XHMHYECKHE CBOMCTBA COJICH.
Iloydyenue conen

2.10

I'eneTnueckas cBsI3b MCXKAY KilaCCaMHi HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XHUMHUYECKUHN IKCIIEPUMEHT: KaU€CTBEHHOE OIPEIEICHUE COAEPKAHMS KUCIOPOAa
B BO3/yXe, IOJy4YeHHE, COOMpaHHe, pacllo3HaBaHWE W HU3yYeHHE CBOMCTB
KHCJIOpO/a, HAONIOJICHHE B3aWMOJICHCTBUS BEIIECTB C KHCIOPOJOM U YCIIOBHUS
BO3HMKHOBEHUS M MpPEKpallleHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu
OKCHJIOB M OITMCAaHHWE WX CBOWCTB, MOJy4eHHE, cOOMpaHHe, PacClO3HABaHUE U
U3y4eHHE CBOMCTB BOJIOpoJia (FOpPEeHHE), B3aUMOJIEHCTBHE BOJOPOJA C OKCHUAOM
menu(ll) (Bo3MOXXHO HCIIONB30BaHUE BUACOMATEPHUAJIOB), HAOIIOAEHUE 00Pa3IIoB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUs
BEIIECTB C DPa3jIM4YHOM PACTBOPUMOCTBIO, IIPUTOTOBJIICHHE pPACTBOPOB C
onpeAcs€HHON MaccOBOM JI0Jied pPacTBOPEHHOIO BEIECTBA, B3aMMOJICHCTBHE
BOABl C MeTajulaMud (HaTpUeM M KajblUeM) (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), OIpPEEIIEHUE PACTBOPOB KHCIOT U WIEJIOYEH C MOMOLIbIO
MHAUKATOPOB, HCCIEOBaHUE O0pa3lloB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOIIO/IEeHNE M3MEHEHUS! OKPAaCKU MHAUKATOPOB B PAaCTBOpax KHUCIOT U
nienoued, u3ydeHue B3aumojeicTBus oxkcuaa menu(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C METAJUIAMM, pEaKkUUd HEWTpaln3aluH, TOIYyYEHHE
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjia JIPYyIrMM U3 pacTBOpa
COJIM, PEUIEHHE DKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BakHelime Kiaccel
HEOPraHUYECKUX COCAMHEHUN»

Ilepnoanueckuii 3akoH u [leproanueckas cucteMa XuMU4YECKHUX deMeHToB J[. 1.
MenneneeBa. CTpoeHne aTOMOB. XUMHUecKas CBsA3b. OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIEC PEAKIIUU

3.1

[TepBble MOMBITKK KJIACCU(PUKALMU XUMUYECKUX 31eMeHTOB. [loHaTne o rpynnax
CXO/IHBIX D3JIEMEHTOB (ILENOYHbIE U IIEJIOYHO3EMEIbHBIE METallIbl, T'aJIOTeHBbI,
MHEPTHbIE Ta3bl). OJIEMEHThl, KOTOphle 00pa3yloT aM{@OTepHbIE OKCUABI U
TUAPOKCUIBI

3.2

Ilepnonnueckuil 3akoH. [lepmoanueckas cucreMa XMUMHYECKUX 3iaeMeHTOB JI.U.
MenneneeBa. Koporkoneproanas u JuiMHHONEepuoaHas ¢opmsl [leproanueckoit
cucrteMbl xumudeckux osnemeHToB J[.MI. MenneneeBa. Ilepnoael u rpynmsl.
Pu3nYeCKU CMBICII IOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA

3.3

Crpoenune aromoB. CocrtaB aTomHbIX saep. M3oromsl. Dnextponsl. CtpoeHHe
DIIGKTPOHHBIX ~ 00O0JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
ITepuoanueckoit cucremsl JI.M. MeHneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
AJIEMEHTA 10 ero nosoxxeHuto B [lepuognueckon cucreme J1.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XHWMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TpyNiaM U nepuogam. 3HaueHUE
Ilepuoanueckoro 3akoHa u llepuoanmdeckor CHCTEMBI XMMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHs HAyKU U npakTUku. .M. MeHeneeB — y4€HbINM U IPaskJaHUH

3.5

Xumnueckass cBsizb. KoBasieHTHas (MoOJsipHasi M HEMOJISIPHAs)  CBSI3b.




DJIEKTPOOTPULIATELHOCTh XMMUYECKUX 3JIEMEeHTOB. MloHHAas CBA3b

3.6

Crenenp oxwuciaeHUS. OKHCIUTSIBFHOBOCCTAHOBUTEILHEIC pE€aKknuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN OKCIEPUMEHT: H3y4YeHHEe OO0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THAPOKCUIA ILIMHKA C pPACTBOpPaMU KHCIOT M
1IeJI0Y€eil, MPOBEACHUE OMNBITOB, WLIIOCTPUPYIOIIMX IPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX peakluii (rOpeHue, peakuu pa3ioKeHUs, COCAMHEHM)

9 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

BemectBo n xummnyeckas peakuus. [lopropenue

11

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrtemMa XMMUYECKUX 3ieMeHToB [I.1.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX IIEPUONOB, Kaiuus, KajabUus M HX
COCIUHEHUI B COOTBETCTBUM C IIOJOKEHUEM DJJIEMEHTOB B Ilepmonmueckoit
CUCTEME U CTPOECHHUEM UX aTOMOB

1.2

CrpoeHne BemecTBa: BUAbl XUMHYECKOM CBA3M. THIBI KPUCTAJUIMYECKUX
pEelETOK, 3aBUCHMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U
BUJa XUMUYecKoH cBs3u. Kiaccupukanuss M HOMEHKIATypa HEOpraHMYEeCKHX
BeLIECTB (MEXIyHApOJHAas U TpUBUAIbHAs). XUMHUYECKHUE CBONCTBA BEILECTB,
OTHOCSIIMXCSA K  pa3IMYHbIM  KJaccaM  HEOpPraHMYECKUX  COEIMHEHUH,
T€HETUYECKasl CBSI3b HEOPTaHMYECKUX BEIECTB

13

Knaccudukanus XMMUYECKHX peakUil Mo pa3IMYHbBIM MpHU3HAKaM (M0 YUCIy U
COCTaBYy Yy4YaCTBYIOUIMX B pEAaKIUU BEUIECTB, IO TemIoBoMYy A3((deKTy, o
M3MEHEHMIO CTENeHEeW OKUCIEHHSI XUMHUECKUX 3JIEMEHTOB, 0 00paTUMOCTH, 10
y4acTHIO KaTanuzaTopa). JK30- U SHIOTEPMUYECKUE PEaKIUU, TEPMOXUMHUECKHE
ypaBHeHus. IloHATHE O CKOPOCTH XMMHUYECKOMW pEaKIuu

14

[Tonsite 006 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakuusx. [loHstue o
TOMOTEHHBIX U T€TEPOreHHBIX peakuusax. [[oHATHE O XMMHYECKOM DPAaBHOBECHUHU.
@DaxkTophl, BIMSIONIME HA CKOPOCTh XHUMHYECKOHM peaklMM U TOJOKEHUE
XMMHYECKOTO PABHOBECUS

1.5

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHUCIIUTENbHO-BOCCTAHOBUTEIILHON ~ pEaKIuHu. CocraBiieHne  ypaBHEHHUH
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl €  HCIOIb30BAHHEM  METOJA
9JIEKTPOHHOT0 OajaHca

1.6

Teopus 3JIEKTPOIUTUYECKON IUCCOLMALMU. OJIEKTPOIUTBI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHnbl. MexaHu3M AHMCCOLMALMMA BELIECTB C Pa3IMYHBIMU BUAAMHU
xuMudeckor cBsizu. CteneHpb auccoruaiui. CHIbHBIE W CTa0ble dJIEKTPOJIHTHI.
Peakunu moHHOTO OOMEHa. YcCnoBHsI MPOTEKaHWs peakluid HOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHMs peakuuid. CBOWCTBa KHCIIOT,
OCHOBaHMH M coJleld B CBeTe TMPEICTaBICHUA 00 OJICKTPOIUTUYECKOU
nucconnanuu. KauectBeHHbIE peakini Ha HOHBI. [[oHsATHE O THAPOIU3E CoJeit

1.7

XVMHWYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMHU KPUCTANIMYECKUX
pPEIIETOK HEOPraHMYeCKHX BELIECTB — METAJUIOB M HeMeTauioB (rpadura u
aJMasa), CJIOXKHBIX BEILIECTB (XJOpuJa HATpuUs); HCCIEIO0BAHUE 3aBUCHUMOCTH
CKOPOCTHM XMMMYECKOW peakIUuu OT BO3AEHCTBHS pa3IUYHBIX (PAKTOPOB;
UCCJIEOBAHUE  JJIEKTPOIPOBOAHOCTH  pacTBOPOB  BEUIECTB,  Ipoliecca




JYMCCOLMAIIMM  KHUCIIOT, Imejloded ©W  cojed  (BO3MOXKHO  MCIIOJIb30BaHUE
BHJICOMAaTEPHAIOB);  IMPOBEACHUE  OIBITOB, MLUIIOCTPUPYIOIINX  MPU3HAKU
MPOTEKAHUs PEaKIuii MOHHOTO oOMeHa (0Opa3oBaHWE OCajKa, BBIICICHHE rasa,
oOpazoBaHHWE BOJBI); ONBITOB, WIIIOCTPUPYIOIIUX IMPUMEPHl OKHUCIHTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKUUNA (IFOpEHHE, PEaKLUU pPa3JI0KEHUs, COEIUHEHUs);
pacro3HaBaHUE HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KauyeCTBEHHBIX PEAKIU
Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramier 1 ux COCANHCHUA

2.1

OOmass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHU okucieHus. CTpoeHue U (pu3MYecKHe CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XMMHMUYECKHE CBOICTBa Ha IpuUMepe XJjopa
(B3auMoOAEHCTBUE C MeTalUlaMM, HeMeTalljlaMM, Liejgodamu). XJIOpPOBOJOPOJ.
ConsiHasi KucI0Ta, XMMUUYECKUE CBOWCTBA, IMOJIyd€HUE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHuM3M 4YelloBeKa. BakHeWIue XJIOpUIbl U HX
HAaXO0XJICHUE B IPUPOJIE

2.2

OOmast xapaktepuctuka 3jeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NYEeCKUe CBOWCTBA
MPOCTHIX BEUIECTB — KUCIOPOJIa U CePhl. AJIIOTPOITHBIE MOJU(PHUKAIIMN KUCIOPOIa
U ceppl. XMMHYECKHE CBOicTBa cepbl. CepoBOIOpOa, CTpoeHue, pusmueckue u
XUMHYECKHE CBOMCTBA. OKCUABI CEPbl KaK IPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kwucnora, (Qu3MYeckne ¥ XHMHYSCKHE CBOWCTBa (oOmime Kak
IpEJCTaBUTEN Kjacca KHUCIOT M crenuduueckue). XUMHUECKUE PEaKIHH,
JeXKAlMe B OCHOBE MPOMBILIUIEHHOTO CHOco0a MOJy4YEHUs CEpPHON KHUCIIOTHI.
[Tpumenenne. Conu cepHOll KHCIOThI, KAUeCTBEHHAs peaklus Ha CyJab(paT-HOH.
Haxoxnenune ceppl M €€ COEIMHEHMM B NpUpOJE. XHMMHUYECKOE 3arps3HEHUE
OKpy’Karoliel cpeapl COCTUHEHUSMHU cepbl (KHUCIOTHBIE O, 3arpsa3HeHue
BO3/IyXa M BOJOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHS

2.3

Obmas xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIECHMs. A30T, pacCpOCTpaHEHUE B IPUPOJIE,
¢u3znueckne U XxuMuyeckue cpoiicTBa. KpyroBopor azora B mpupone. AMMHAK,
ero (u3n4Yeckue M XMMHUYECKUE CBOMCTBa, MojydyeHHe M mnpumeHenue. Conu
aMMOHHS, UX (pU3NYECKHe U XMMHUUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakius Ha MOHbl aMMOHHSA. A30THas KHUCJOTa, €€ MojJydyeHue, pu3ndeckue u
XUMUYECKHE CBOWCTBa (oOmuMe Kak TMpEeACTaBUTENsT Kilacca KUCIOT |
cneunpuyeckue). Vcnonap3oBaHWe HUTPATOB W cojlell aMMOHHMS B KayecTBe
MUHEpAIbHBIX yA00peHuil. XuUMHUECKOoe 3arps3HeHHE OKpY’Kalollel cpessl
COEMHEHUSIMHU a30Ta (KHUCJIOTHBIE MJOXAM, 3arpsi3HEHUE BO31yXa, IOYBBI H
BOJIOEMOB)

2.4

®ocdop, amnorponHsle Momupukamuu Gocdopa, GpUNUECKHE U XUMHUYECKUE
cBoiictBa. Oxcua gocdopa(V) u dbochopras kucinora, PU3NIECKHE U XUMUUECKHE
cBolicTBa, monydeHue. Mcmosnb3oBanue ¢ochaTtoB B KadecTBE MHUHEPATbHBIX
ynobpeHuit

2.5

OOmast xapaktepuctuka 3ieMeHToB |V A-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEepPHBIE  CTENEHW  OKUCICHUS.  YTJIEepOoX,  auIOTPOITHBIC
MOJIUGUKAIMK, paclpOCTpaHEHHE B MpHpoJe, (U3NYECKHEe U XMMUYECKHE
cBoiictBa. Ancop6rusa. KpyroBopor yriepona B npupojae. OKCHIBI yTiIepoaa, ux
¢usnyeckue M XMMHUYECKHE CBOWCTBa, JACWCTBUE HA JKUBBIE OPTraHU3MBI,
MOJTyYeHWE W TPUMEHEHHE. DKOJOTHUYECKHE MpPOOIEeMbl, CBS3aHHBIE C OKCHJIIOM
yraepona(lV); rumore3a T1n00adbHOrO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
ahdext. YroapHas kuciaora u €€ coir, X (pU3nIecKne U XMMHUYECKUE CBOMCTRA,




mojiyueHue W mnpuMeHeHue. KadecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonws3oBanne kapOOHATOB B OBITY, MEIMUIIMHE, TPOMBIIUICHHOCTH M CEIHCKOM
X03SIUCTBE

2.6

IlepBoHauasibHble MOHATHA 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSX
yriepoga (MeTaH, 3TaH, OSTHIEH, alUEeTHIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kuciota). Ix cocraB u xumuueckoe crpoenue. [lonarue o 6Mo1orn4ecku BaxkHbIX
BEILlECTBAX: JKMUpaxX, Oelkax, yIJIeBOJaX — M HX POJIU B JKU3HHM UCIIOBEKA.
MarepuanabHO€ €IMHCTBO OPraHMYECKUX M HEOPIraHWYECKUX COeIMHEHUN

2.7

Kpemuuii, ero ¢pusznyeckre u XuMHU4ECKHE CBOWCTBA, MOJyYCHHUE U MPHUMEHEHHE.
Coenunenuss kpemHus B mnpupoje. OOmue mpencraBieHuss 00 OKCHIE
kpemuusa(lV) u kpemuueBoit kucnore. CUIHMKATBl, UX HCIIOJIB30BaHUE B OBITY,
MEIULMHE, TPOMBIIUICHHOCTU. BaxHellme CTpOUTENbHbIE  MaTepHUAaIbL:
KepaMuKa, CTEKII0, IEeMEHT, OeTOoH, ene300eToH. I[IpoOiieMbr Oe3omacHOTro
WCIIO0JIb30BAaHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B NOBCETHEBHON KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHEe o0Opa3l0oB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJITHOM KHUCIJIOTBI; IPOBEACHUE KA4E€CTBEHHBIX PEaKIMM Ha XJIOpUI-
HMOHbI W HAOJIOJEHHE TMPU3HAKOB MX IPOTEKAHUs; OINbITHI, OTPaKaIOIINe
¢u3nveckne U XUMHUYECKUE CBOICTBA TaJIOTEHOB M MX COEAMHEHHH (BO3MOXKHO
HCIOJIb30BaHUE BUJEOMATEPHUATIOB); O3HAKOMJICHHE C O00pa3liaMH XJIOPUJIOB
(raJloreHN1I0B); O3HAKOMJIGHME C o0Opa3namMu ceppl U €€ COeIUHEHUSIMU
(BO3MOKHO  HCTOJB30BAaHUE  BUICOMATEPHUANIOB);  HAOIIOJEHHWE  Ipolecca
o0yriiBaHUs caxapa IOJ JACHCTBUEM KOHLEHTPUPOBAHHOW CEpHOM KHUCIOTHI;
U3Y4YEHHE XHUMUYECKUX CBOWCTB pa30aBiICHHOW CEpPHOM KHUCIIOTHI, IMPOBEICHUE
KayeCTBEHHOW peakuMu Ha CyiabpaT-uoH M HaONoJeHue IpHu3Haka e€
MIPOTEKaHUs; O3HAKOMIIEHHE C (PU3MYEeCKMMM CBOMICTBaMM a3oTa, pochopa um ux
COeIMHEHUH (BO3MOKHO HCIOIb30BaHNE BUAEOMATEPHATIOB), 00pa3liaMu a30THBIX
1 GochopHBIX YAOOpEeHUH; ModydyeHue, coOMpaHue, paclio3HaBaHUE U U3YYCHHE
CBOMCTB aMMHaKa; IPOBEJIECHUE KAYECTBEHHBIX PEAKIUI HAa HMOH aMMOHHS H
dochar-uoH U H3ydeHHE TPU3HAKOB UX MPOTEKAHMs, B3aUMOJEHCTBHE
KOHIIEHTPUPOBAHHONW a30THOW KHUCIOTHI C MeEAbI0 (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUATIOB); H3Y4YEHHME MOJeNeld KPUCTAJUIMYECKUX pPEIIETOK aiamasa,
rpaduTta, ¢yiepeHa; 03HAKOMIIEHHE C MPOIECCOM aICOpOLUU PacTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOras3a; IOJIyYEHUE,
coOupaHue, paclo3HaBaHUE M U3Y4YE€HHUE CBOMCTB YIJIEKHCIIOrO Ia3a; MpOBeACHUE
KAaueCTBEHHBIX peakluii Ha KapOoOHAT- U CHJIMKAT-UOHBI U U3yYEHUE IPU3HAKOB UX
IIPOTEKAHUS; O3HAKOMJIEHWE C TNPOAYKLIHMEH CHJIMKATHOM IPOMBIIIIEHHOCTH;
pellleHre SKCIEepUMEHTANbHBIX 3aJad Mo Teme «BaxkHeiline HeMeTambl U HX
COEIMHEHUS»

Merannel 1 uX COCINMHCHUA

3.1

OO6mrast xapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — META/VIOB HAa OCHOBAHHUH WX
nonoxkenuss B llepuognueckol cucreMe XuMHUeCcKux asemeHto J[.M.
MenpeneeBa u cTpoeHusi aToMoB. CTpO€HHE METAIIOB. MeTauindeckasi CBs3b U
MEeTaJuIMuecKasi  KpUCTAUIMYECKass  pemeérka.  DIeKTPOXUMHUUYECKHH  psif
HaIpsHKEHNH METaJUIOB

3.2

du3nyeckue U XUMUYECKHE CBOMCTBa MeTawioB. OOmHMe crocoObl MONMy4YeHUS
MeTtauioB. [loHATHE O KOPPO3MHM METAJJIOB, OCHOBHBIE CIOCOOBI 3aIMTHl UX OT
koppo3uu. CraBsl (CTallb, YyryH, TIOPATIOMUHHMN, OpOH3a) U WX MPUMEHEHUE B
OBITY U IPOMBIIIIEHHOCTH

3.3

[Ilenounble MeTaybl: IOJIOKEHUE B IlepuonMueckod CUCTEME XUMUYECKHX
sneMmentoB J[.MI. MenzeneeBa; CTpoe€HHE HUX aTOMOB; HAXOXKJICHHE B MPHUPOJIE.




dusnyeckue U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamus). Okcuasl U
TMJIPOKCUABI HaTpus M Kanusa. [IpuMeHeHHe IIEeNOYHBIX METalloB U HX
COCIUHEHUN

3.4

[IlenouHO3eMENBHBIE METAJUIBI MATHUM M KaJIbIIUH: noJioxkeHue B [lepuoanueckoit
cucremMe xumuueckux osnemeHtoB J[.MI. MeHnaeneeBa; CTpoeHHME HX AaTOMOB;
HaxoxJaeHue B mnpupone. Ddusznueckue W XUMHUYECKHE CBOMCTBA MarHus U
Kaiblius. Baxueilmme coeldHEHHs Kaiublus (OKCHUI, THAPOKCUI, COJIH).
JKécTkoCTh BOJIBI M CIOCOOBI €€ YCTPaHCHHS

3.5

AmoMuHui: nonoxeHnue B llepuonnueckoil cucteMe XMMHMUYECKHUX 3JIEMEHTOB
.. MenpeneeBa, CTpOCHUE aToMa; HaxOXxJeHUE B mpupoae. Pu3MYeCKHEe U
XUMHUYECKHE CBOMCTBA alfOMHHUS. AM(POTEpHBIC CBOWCTBA OKCH/IA U THIPOKCUIA
AITFOMUHUS

3.6

Keneso: nonoxenue B Ilepuoauueckoii cucreMe XUMUYecKux 3nementoB [1.1.
MeHneneeBa; CTpOEHHE aTOMa; HAaxXOXJAEHHE B mpupoae. Dusmueckue u
XUMHUYECKHe cBoMcTBa >kene3a. Oxcufpl, ruapokcuabl u comu sxenesa(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MTOTydCHUE

3.7

XHUMHYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMy METAJIOB U CIJIABOB, UX
(U3MYECKMMH CBOHCTBAMH; W3YYCHHE pPE3YJITATOB KOPPO3UU METAILIOB
(BO3MOXXHO HCIOJB30BAaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJA Kalbllusd M HAaTpus C BOJOM  (BO3BMOXKHO  HCIOJb30BaHUE
BHJICOMATEPHAIIOB); MCCJICIOBAHUE CBOWCTB XECTKOW BOJBI; Mpollecca TOPSHUS
xKeje3a B KUCIopoe (BO3MOKHO HMCIOJIB30BAaHUE BUICOMATEPUATIOB); TPU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX pEaKIMi Ha HMOHBI (MarHus, KajbIUs, aJTIOMHHUS,
nuHKa, xenesza(ll) u sxenesa(lll), menu(ll); HaGmoneHne u onmcaHue MPOLECCOB
OKpAalllMBaHUsl TIUJIaMEHH WOHAMH HATpUs, Kaluusg W Kaublusg (BO3MOXKHO
WCIIOIb30BaHUE  BHJICOMATEPHANIOB); HUCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA ATIOMUHHUS U THAPOKCHUJIA IIUHKA;, PEHICHUE 3KCIEPUMEHTAIbHBIX
3aj1a4 1o tTeme «BakHeie MeTaJuibl U UX COSTUHEHUSI

XUMUs ¥ OKpy’Karolas cpeja

4.1

HoBbie Marepuanbl u TexHonoruu. BemectBa u marepuanbl B MOBCEIHEBHOM
JKA3HU 4YeNoBeKa. XHUMUS U 310poBbe. be3onacHoe MCIOIb30BaHUE BELIECTB U
XUMUYECKUX peakiuil B ObITy. IlepBasg momolp mpH XUMHYECKHUX OXKOrax Hu
OTPABJIEHUAX

4.2

OCHOBBI 3KOJOTMYECKONH IPaMOTHOCTU. XMMHMUYECKOE 3arpsi3HEHUE OKpYXKarollen
cpeabt IIJIK. Ponb XxumuM B pemieHMH 3KoJorHueckux mpobaem. ITpupoausie
VCTOYHUKU YIJIEBOJOPOJOB (Yrojib, MPUPOAHBIN ra3, HeQThb), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U TPOMBIIIIIEHHOCTH

4.3

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE oOpa3loB MaTepHasioB (CTEKJIO, CIIABbI
METAJUIOB, TOJIMMEPHBIE MaTEPHAIIbI)

INPOBEPSEMBIE HA OI'D 11O XUMHNHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3SOBAHMUSA

Kon

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0ro

NMPOBEPSEMOro | YPOBHSI 0CBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMBbl




TpeOOBaHUs

OCHOBHOT0 0011ero oopaszopanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABa€MOCTH SBICHHHA NPUPOABI, TOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOH HayKM Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIeH KyJIbTyphl M TNPAKTHUYECKOU
NESTENbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOIIECTBA;
ITIOHUMAaHHE MECTa XMMUU CPEIU IPYTUX €CTECTBEHHBIX HAyK

1.2

O HAyYHBIX METOJAX IO3HAHUS, B TOM YHUCJE 3KCIIEPUMEHTAIBHBIX M
TEOPETUUECKAX METOJAX MCCIECNOBAaHUS BEIIECTB M  M3YyYECHUS
XUMHYECKHUX PEAKIINi; YMEHUE HCIIOIh30BATh MOJEIHN JUISI OOBSICHEHUS
CTPOEHMSI AaTOMOB U MOJIEKYIT

1.3

o cdepax mpodeccHOHATHHON IEATEIHHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMCHHBIMH ~ TEXHOJOTMSMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSX
XUMHAYECKOH HAyKH, 4YTO IO3BOJMT OOYYAIOIIUMCS paccMaTpUBaTh
XHMHUIO Kak cdepy cBoeit Oyayieit mpodheccnoHaIbHON AeATSIbHOCTH U
c/ieNaTh OCO3HAHHBIM BBIOOP XMMHUM Kak IPO(QUIBHOrO IpeaMeTa Mnpu
nepexo/ie Ha YpOBEHb CPETHEr0 00Iero 00pa3oBaHus

Biagenne cucremol XMMHUYECKMX 3HAaHUM M YMEHHME IIPUMEHATH
CUCTEMY XMMHUYECKUX 3HAHUM, KOTOpasi BKIIOYACT:

2.1

BOXHEHIINE XWMHYCCKHE TIOHATHA. XWMHYCCKHM 3JIEMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOAHAS U
HCOAHOpPOAHAsA CMEChb, OTHOCUTCIIbHBIC AaTOMHAad W MOJCKYJIsIpHad
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJIApHas Macca, MOJISPHBI
00BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJIb (CPEIHSA), XHUMHYECKas
peakuus, peakUUd COEAUHEHMsS, DPEAKIUM pPAa3IOoKEHUs, pPEaAKIUU
3aMeIIeHMs, peakluuu OOMeHa, TeruioBoM 3(p(deKkT peakuuu, 3K30- U
9HAOTEPMHUUYECKUE pEAKLNU, PacTBOpP, MaccoBas JOJS XUMHUYECKOIO
3JIEMEHTa B COEIMHEHUH, MaccoBasi J0Js U MPOIEHTHAs KOHLEHTPALUs
BELIECTBA B PACTBOPE, SIAPO aTOMA, dJIEKTPOHHBINA CIIOM aToMa, aTOMHas
opbuTanp, paaMyc aroma, BaJEHTHOCTb, CTENEHb OKHUCJIECHMS,
XUMHMYECKasl CBSA3b, DJIEKTPOOTPULIATENBHOCTD, MOJISIPHAS U HEMOJSApHAs
KOBaJICHTHAaA CBA3b, HOHHAas CBA3b, METAINIMYECKas1 CBA3b,
KpUCTaJNIM4yecKass pemeérka (aToMHasi, MOHHas, MeTaJuIMyecKas,
MOHGKyanHaH), HOH, KAaTWOH, AaHHOH, OJ3JICKTPOJIUT W HEIJICKTPOJIUT,
NIEKTPOJIMTUYECKAs ~ JUCCOIMALlMs, pPeaKklUUd HOHHOro  OoOMeHa,
OKHUCINUTECIIbHO-BOCCTAaHOBUTCIILHBIC pc€akuunu, OKUCJIUTECIIb n
BOCCTAaHOBUTENb, OKHCIEHHWE U  BOCCTAaHOBJIEHUE,  DJIEKTPOJIN3,
XUMHYECKOEC pPaBHOBECHUC, 06paTI/IMI)Ie n H606paTI/IMBIe p€akuunu,
CKOpPOCTb XMMMUYECKOM peakuuu, Karanusatop, IIJK, xoppozus
METAJIJIOB, CIUIABbI

2.2

OCHOBOIIOJAramIifie 3aKOHbl XHWMHMH: 3aKOH COXpPAaHEHHsSI MaccChl,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA COCTAaBa,
3aKOH ABOTaJIpo

2.3

TEOPUH XUMUH: aTOMHO-MOJIEKYJISIPHAS Teopus, TEOpUs
9JIIEKTPOJUTUYECKON JUCCOLMALIUN

Brnagenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOIIICH :

3.1

YMEHHE TPAaBUIBLHO WCIOIB30BaTh M3yYCHHBIC BEIIECTBA M MaTepUalbl
(B TOM yHCIie MUHEPAIBHBIC YAOOPEHHSI, METAIIBI U CIIJIaBbI, TPOAYKTHI
nepepaboTKU  MPUPOJHBIX ~ HWCTOYHMKOB  YIJIEBOAOPOAOB  (yrJ,
MPUPOTHOTO Ta3a, HEePTH) B OBITY, CEIBCKOM XO3SIMCTBE, Ha




IMPOU3BOJACTBC U INOHUMAHUC 3HAUCHUA KUPOB, 6CJIKOB, YIJI€eBOAOB JIA
oprann3Ma 4Y€JIOBCKA, YMCHHUC IIPOrHO3MPOBATH BJIIMAHHE BCHICCTB U
XUMHUYCCKUX TIPOLECCCOB Ha OpraHu3dM 4YCJIOBCKa W OKPYKAIOIIYIO

MIPUPOJHYIO CPEy

3.2

YyMEHUE HMHTETPUPOBATh XUMHUYECKUE 3HAHUA CO 3HAHUSMU JPYTHX
y4eOHBIX IPEIMETOB

3.3

HaJIM4YUe OMBITa PabOThI ¢ PA3IMYHBIMA MCTOYHUKAMU WH(POPMAIIUU TIO
XUMHUM (HayyHass M HAy4YHO-TIONMYJIApHAs JIUTEeparypa, CIOBapH,
CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBCKTUBHO OIICHHBATh WH(POPMAIMIO O BEIIECTBAX, HX
MPEeBpPALICHUSIX U MPAKTUYECKOM MPUMEHEHUU U YMEHUE HCII0JIb30BaTh
e€ JuIs penieHus yueOHO-1T03HaBaTeIbHbIX 3a71a4

Brnagenune ocHOBaMU MOHATUWHOTO ammapaTra U CUMBOJIUYECKOTO sI3bIKa
XUMHH JUISI COCTaBJICHUS (POPMYIT HEOPraHUIECKHUX BEIICCTB, YPaBHCHUN
XUMHUYECKHUX PEaKIIHii; ocHoBaMH xumudeckoi HomeHknatypsl (IUPAC
Y TPUBUAJILHOMN)

YMeHue OOBACHATH CBSI3b IMOJIOKEHHsI 3JeMeHTa B Ilepumonnyeckoii
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS  aTOMOB
XUMHUYECKUX DJJEMEHTOB (COCTaB M 3apsAl s1apa, oO0IIee Yucio
AJIEKTPOHOB), pacCHpeleICHUEM JJIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHOAOB, KaJUs U KAJIbLIHS

[IpencraBinenue 0 MEPUOANMYECKONW 3aBUCUMOCTH CBOMCTB XMMHYECKUX
3JIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPUIATENBHOCTh), MPOCTHIX H
CJIOKHBIX BE€HICCTB OT IIOJIOKCHHA JJICEMCHTOB B HepHOI[PI‘ICCKOﬁ
cucteme (B MaJIbIX MEpHOJaxX U TJABHBIX MOJATPYIIAX) U IEKTPOHHOTO
CTPOEHHsI aTOMa

YMeHue Ki1accupuImpoBaTh:

7.1

XUMHNYECKHUEC 3JIEMCHTHI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIINN

YMeHHe onpenesnsrTh:

8.1

BAJICHTHOCTb M CTCIICHb OKHCIICHHA XUMHUYCCKUX OJBJICMCHTOB, 3apsi/
HOHa

8.2

BUJ XHMHYECKOH CBS3M M THII KpHCTaJIJIH‘leCKOfI CTPYKTYPBI B
COCANHCHUAX

8.3

XapaKkTEp CPCAbl B BOAHBIX paCTBOPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIHUTEIIb 1 BOCCTAHOBUTCIIb

YMmenue XapaKTCPU30BATh (I)I/IBI/I‘{CCKI/IC 1 XUMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOJIOPO, rpadut, anmas, KpeMHHH,
azotT, (docdop, cepa, xmop, HATPUN, KaIWK, MarHUM, KaJbIIUH,
AITFOMUHHH, KEJe30)

9.2

CIIO’)KHBIX BEIIECTB, B TOM YHCIIE WX BOJIHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJOPO, CEPOBOAOPOJ, OKCUIBI U TUAPOKCUABI MeTauioB I-11A
rpynn, amtomuHus, menu (ll), nwmuka, xemeza (II u 1ll), oxcumbr
yraepoaa (Il u V), kpemuus (1V), azora u pocdopa (Il u V), ceps (IV
u VI), cepuucras, cepras, azotucras, a3oTHas, GocdopHas, yrojapHas,
KpEeMHUEBasi KUCIOTa U MX COJIH)

9.3

MIPOTHO3UPOBATh U XapaKTEepPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU
OT UX COCTaBa M CTPOCHMsI, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTHU OT MX




CBOMCTB, BO3MOYKHOCTb IPOTEKaHUs XWUMHUYECKHMX IIPEBpALCHUN B
pa3JIMYHBIX YCIOBHAX

10 YMeHUE COCTaBIIATh MOJEKYJISPHBIC M MOHHBIC YpaBHEHUS PEaKlUid, B
TOM YHUCJIE:
10.1 peakiuii HOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTFOCTPUPYIONIUX XUMHYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYIIIT)
HEOPTaHMYECKUX BEIICCTB
10.4 MOITBEPIKIAIOIIUX TEHETUYECKYIO B3aMOCBSI3b MEXKAY HUMU
11 YMeHUe BRIYHUCISTH (IPOBOJUTH PACUETHhI):
111 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJFO XUMHUYECKOT0 DJIEMEHTA B COCMHCHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
11.4 II0 ypPaBHEHUSAM XUMHUYECKHX pEaKIMi M HaXOAUTb KOJUYECTBO
BelecTBa, 00bEM U MacCy peareHTOB WM MPOJIYKTOB pEaKuu
12 Brnanenue (3HaHue OCHOB):
12.1 OCHOBHBIMHM METOJaMH HAy4yHOTO MO3HaHUs (HAOIIOJeHUE, U3MEPEHHE,
IKCIIEPUMEHT, MOJICTIMPOBAHUEC) TIPH M3YUCHHUH BEIIECTB M XHUMHUYCCKUX
SBJIGHUH; yMeHHe cHOPMYIHUPOBATh MPOOIEMy U MPENTIOKUTh MyTU €€
penieHus
12.2 O0e3omacHOM pabOThl C XWMHUYECKHMMH BEIIECTBAMH, XHWMHYECKOU
MOCYJI0H ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
12.3 MpaBmIaMy 0€30MacHOr0 OOpalIeHHs C BEeUIECTBAMH, UCIIOIb3yEMbIMHU B
MTOBCETHEBHON JKW3HHM, TMpaBUJIAMH TOBEICHUS B LEIIX COEpeKCHUS
3I0pOBbS U OKpYKAIOIIeW MPUPOAHON Cpeibl; MOHHMMAaHHE Bpeaa
(omacHOCTH) BO3JCHCTBHSI HAa JKUBBIE OPTaHU3MBI  OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W MPENOTBpPAIICHHUS HX BPEIHOTO
BO3JEHCTBUS
13 Hannuue mnpakTHYeCKHX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CJICTYIOINX XUMHUYISCKUX IKCITEPHUMEHTOB:
13.1 W3Y4YE€HHUE U onucaHue (GU3NUYECKHUX CBOWCTB BEIIECTB; O3HAKOMIIEHHUE C
(U3MYECKUMU U XUMUYECKUMHU SIBICHUSMU; OTBITHI, WILTIOCTPUPYIOIINE
MIPU3HAKY IPOTEKAHUS XUMUYCCKUX PEaKITUi
13.2 n3yuyeHue cnocoOoB pa3zieseHus cMecen
13.3 MOJTyYeHUE KACIOPO/Ia M M3ydeHUE er0 CBOMCTB; MOJTydeHHE BOIOPOIa U
W3YYECHHE €r0 CBOMCTB; MOJy4YEHHE YIIIEKUCIIOrO Ta3a U M3yuyeHHUe ero
CBOWCTB; MOJYYCHUE aMMHaKa U N3y4€HUE €ro CBOMCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C  ONpPENEIEHHOM MaccOBOM  J0JeH
PacTBOPEHHOTO BEIIECTBA
135 pUMEHEHHE UHIUKATOPOB (JIaKMyca, METHIIOpaHXa U GeHosdranenHa)
JUTSL OTIPEJICIICHUS XapaKTepa CPEe/Ibl B pACTBOPAX KUCIIOT ¥ MIEIOYCH
13.6 WCCIIEIOBAaHNE H OIMUCAHHE CBOWCTB HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YUCHHE B3aWMOJICUCTBUS KUCIIOT C METaJlIaMH,
OKCHJIaMHU  METaJlIOB,  PAcTBOPHUMBIMH W HEPacCTBOPUMBIMHU
OCHOBaHUSAMH, COJSIMH, IIOJYYCHHE HEPAaCTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJTHOTO MeTallla APYTUM M3 pacTBOpA COJIH; UCCIICIOBAHHE
aM(OTEpPHBIX CBOMCTB IMIPOKCHUIOB AIIFOMUHHMS U IIUHKA
13.7 pelIeHne SKCHEPUMEHTANbHbIX 3a1ad 1o TeMaM: «OCHOBHBIE KJIACCHI




HEOPraHUYECKUX COCAUMHEHUN»; «DNEKTPOJUTUYECKA ITUCCOILUALIUSY;
«BaxHelme HeMeTalllIbl U UX COeAUHEHU, « BaxkHeunne Metamisl 1
UX COEIUHEHUI

13.8 XUMHUYECKHUE HKCIIEPUMEHTHI, WJUTIOCTPUPYIOLINE MPU3HAKU MPOTEKAHUS

peakuuii  MOHHOro  OOMEHAa;  KAayeCTBEHHbIE  pEaKklMh  Ha
NPUCYTCTBYIOLIME B BOJIHBIX PAacTBOpax HOHBI XJOPUA-, OpOMHU-,
nonua-, cyabdar-, pocdar-, kapOoHAT-, CHIUKAT-aHUOHBI, TUAPOKCH/I-
WOHBI, KATHOHBI AMMOHHSI, MarHUs, KaJbL¥sl, allOMHHUS, xee3a (2+) u
xenesa (3+), menu (2+), nuHKa

14 Ywmenue:

14.1 MPEACTABIATh  pe3ybTaThl  AKCIIEPUMEHTa B  (GoOpMe  BBIBOJOB,
JI0Ka3aTeNnbCTB, TpadUKOB W TaOJMMII M BBIABIATH JMIMPHYECKHE
3aKOHOMEPHOCTH

14.2 YCTAHABIIMBATh CBSI3U MEXAY PEalbHO HAOII0JAaeMbIMU XUMUYECKHUMHU

SABJICHUSIMU U IIPOLIECCAMM, NPOUCXOMAIIUMMU B MAaKpO- U MHUKPOMHDE,
OOBSICHATH MPUYUHBI MHOT000PAa3Hsl BENIECTB

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 IlepBoHaYaJIbHbIE XUMUYECKUE MTOHSATHUS

11 Uucteie BemecTBa u cMecu. CriocoObl pa3ieNieHus cMecei

1.2 ATOMBI 1 MOJIEKYJIBI. XMUMUYECKHUE AJIEMEHThl. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
IIpocThle U CIIOKHBIE BEIIECTBA.

1.3 Xumnueckas (popmyna. BajgeHTHOCTP aTOMOB XMMHUYECKUX 3JI€MEHTOB. CTeneHb
OKHCIICHUS

1.4 3aKkOoH IIOCTOSIHCTBA cocraBa BemlecTB. (OTHOCHTENBHAss aTOMHas Macca.
OTtHocHTenbHAsT MOJIEKYJIIpHAsl Macca. MaccoBast 10JIs1 XUMUYECKOTO AJIEMEHTa B
COECIMHEHUU

1.5 KonnyectBo BemectBa. Monb. MonsipHass macca. MomsipHblii 00bEM  Ta3o0B.
B3anMOCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6 dusnueckue U XUMUYECKHUE SBJIICHHA. XHMMHUUYECKass peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHUsI MacChl BENIECTB. XUMUYECKHE YPABHEHUS

2 Ilepnonnueckuil 3akoH u Ilepuonnueckas cucremMa XMMHUYECKUX di1eMeHTOB JI.1.

MenneneeBa. CTpoeHHE aTOMOB

2.1 Ilepnonnueckuil 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3j1eMeHTOB J[.M.
MenneneeBa. Ilepuoael n rpynnel. PU3NMYECKUN CMBICI HOPSIKOBOTO HOMEpA,
HOMEPOB IIEpUOA U IPYIIIBI JJIEMEHTA

2.2 Ctpoenne atomoB. CoctraB aTtomHbIX saep. M3otombl. DiekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX ~ 000J04YeK aroMoB MepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena

2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB IEPBBIX TPEX

MEepUOJIOB, Kalusd, Kalblusa (paguyca aToMOB, JJIEKTPOOTPHIATEIILHOCTH,
METAJUIMYECKUX U HEMETAUIMUYECKUX CBOWMCTB) U UX COECIUHEHUN B COOTBETCTBUU
C TMOJIO’KEHUEM 31eMeHTOB B [leproanueckoit crucreMe U CTPOGHHEM UX aTOMOB




CrtpoeHnue BenecTna

3.1 Xumuueckass CBsi3b. KoBasieHTHass (ToJispHass W HEMOJSpHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTD XUMUYECKHUX 3JIEMEHTOB. Honnas CBSI3b.
MerTannnueckas CB3b

3.2 Tumnel KpUCTAUIMYECKUX  PEMIETOK  (aTOMHAasl, HWOHHAs, MeETaJUIM4ecKas),
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIMYECKONW PEMmIETKH W BUAA
XAMHYECKOU CBSI3U

4 Baxueiimne mpeacTaBuTeNM HEOPraHMYECKUX BemecTs. Hemeramisl u ux
coeMHeHUsl. MeTaJulbl U UX COCAMHECHHUS

4.1 Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COCAUHCHHIA: OKCHJIOB
(coneoOpa3syromuye: OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIC) U HECOJIC00pa3yIOIIHne;
OCHOBaHUH (ménoumn u HEpPaCTBOPHUMBIE OCHOBaHU); KHCJIOT
(xucnopozacoaepx amue 1 6eCKUCIOPOAHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiell (CpeTHUX U KUCIIBIX)

4.2 Ou3nyecKkue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJIOPO/A,
XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, (hocdopa, yriiepona, KPeMHHS

4.3 Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIUTHUSA,
HATPUS, KaJIs, MarHusl U KaJIbIUs, ATFOMUHHUS, jKeJie3a. DIEKTPOXUMUICCKHIHN PsIJT
HANPSDKEHUN METaJlIOB

4.4 ®usznyeckue U XMMHUYECKHME CBOMCTBA BOJOPOJHBIX COCIMHEHHMM HEMETaJUIOB:
XJIOPOBOAOPOJIA, CEPOBOJOPOJIA, AMMHAKA

4.5 dusnyeckne W XUMHUYECKUE CBOWCTBAa OKCHaOB HemertayuioB: cepel (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Tlonyuenue
OKCHJIOB HEMETAJIJIOB

4.6 Xumuyeckue cBoiictBa okcuaoB: metamwioB IA-IIIA rpymnn, nunaka, meau(ll) u
xenesa(ll, 111). [TomyueHre OKCHIOB METAIIJIOB

4.7 XUMHYECKUE CBOMCTBA OCHOBAaHUN U aM(OTEPHBIX THIPOKCHUIOB (HA MpUMEpe
THUAPOKCUIOB aTIOMUHUS, Kelne3a, nHKa). [lonydeHne ocHoBaHMiA U aM(OTEPHBIX
TUAPOKCHJIOB

4.8 OO0mue XUMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOJHOM, CEPOBOAOPOIHOM,
CEpPHUCTOM, CEepHOM, a30THOU, (ochopHOU, KpeMHHEBOW, yroybHOWU. OcoObie
XAMHMYECKHE CBOWCTBA KOHLIECHTPUPOBAHHOM CEPHOM M aA30THOM KHCIOT.
ITony4yeHnue Kkuciaor

4.9 OO6mue xuMHYeCKre CBOMCTBa cpeHux coneil. [lonydenue coneit

4.10 [Tomyyenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHUCIOpOAa, aMMHAKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

411 | IlonyyeHue amMmHaKa, CEPHOM W a30THOM KHCIOT B mpombliuieHHOCTH. OOurue
CrocoObI MOTYyYEHUS] METAJIOB

4,12 | TeneTndeckas CBsI3b MEXJIy KJIaCCAMU HEOPTAHWYECKUX COCTMHCHUN

5 XYWMHUYECKUE PEeaKINH

5.1 Knaccudukanus XUMHUECKUX pEaKlUid MO pPa3INYHBIM MPU3HAKAM: [0 YUCITY U
COCTaBYy Y4YAaCTBYIOUIMX B pEaklUHUU BEIIECTB, MO TemIoBOMY 3¢(deKTy, Io
M3MEHEHUIO CTETIEHEW OKHMCIICHUSI XUMUUYECKHUX 3JIEMEHTOB

5.2 TemoBoit 3 heKkT XUMUYECKON peakluy, TEPMOXUMUYECKHE YpaBHEHUS. DK30- U
HHIOTEPMUYECKUE peaKINH. TepMOXHUMHUECKHUE YPaBHEHUS

5.3 OKHCTUTENIPHOBOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTENIH M BOCCTaHOBHUTEIU.
[Ipomiecchl ~ OKHUCNIEHHS W BOCCTAHOBIICHHSA.  OJJEKTPOHHBIA  OalaHC
OKHUCJIUTEITbHOBOCCTAHOBUTEILHON PEaKIIuI

5.4 Teopust 3IEKTPONUTUYECKON Jaucconuanui. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U




HCIJICKTPOJINUTHI. CubHbIC U cl1a0ble SJICKTPOJINTHI. Crernenb JucCconranm

55 Peakiiun moHHOro OoOMeHa. YCIOBHUS TPOTEKaHUS PEAKIMid HWOHHOTO OOMEHa,
IIOJIHBIC Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

6 XUMHUS U OKpYKarollas cpena

6.1 BemectBa u MaTepuanbsl B TOBCEJHEBHOM JKU3HM uejoBeka. besomacHoe
UCTIOJIb30BaHUE BEIIECTB M XUMUYECKUX peakuuil B taboparopuu u ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOT'aX U OTPABJICHUAX

6.2 XUMHUECKOE 3arpsi3HEHUE OKPYKAIOMIEH cpeabl (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHHE
MOYBBI, BO3JlyXa M BOJOEMOB), CIOCOOBI ero mpenorBpaiieHus IIpenenpHas
nonyctumas kouueHntpanus BemectB (IIJK). Ponp xumum B pemieHuun
9KOJIOTHYECKUX TMpolieM. YcuieHue mapHuKoBoro »sddekra, paspylieHue
030HOBOT'O CJIOS

6.3 [Ipumenenue cepwl, azota, (ocdopa, yrmepoga, KpeMHUS U UX COCAUHEHUH B
OBITYy, MEIWIIMHE, TPOMBINUICHHOCTH M CEIhCKOM XO03sicTBe. [IpuMeHeHue
METAJIOB U CIUIAaBOB (CTallb, YYT'YH, [IOpATIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH UX coeauHeHuil. [IoHsTHE 0 KOppO3WW METaioB, OCHOBHBIE
CrocoObl 3alIUTH UX OT KOPPO3UU

6.4 [lpupoaHble HWCTOYHUKH YIIEBOJOPOJOB (Yroyib, TNPHPOIHBIA Ta3, HEPTH),
MPOJYKTHI X nepepaboTku (6EH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5 [lepBoHavanbHbIC TOHSATHS 00 OPraHWYECKUX BEIIECTBAX KAK O COCAMHCHUSIX
yriaepoaa (MeTaH, STaH, OTHJICH, alleTWIEH, 3TaHOJ, TJIMIEPHH, YKCYyCHas
kucinota). IloHATHe O OMONOTMYECKM BaXKHBIX BEIIECTBAX: JKHpax, OeKax,
YIIeBOJIaX — U X POJIH B KU3HU YeIIOBEKa

7 Pacuérnr:

7.1 1o (opMysaM XMMUYECKHX COEIMHEHHH

7.2 Macchl (MaccoBOI) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPABHCHUSIM




