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HOACHUTEJBHAASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOrO oOmiero oOpa3oBaHus (YrTyOJIEHHBIN
YpOBEHB) COCTaBJICHA HAa OCHOBE TPeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeIbLHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus, MPeACTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom ¢enepaibHOM paboyeil mporpaMMbl BOCITUTAHUSI.

[Iporpamma mo XuMHM pa3padoTaHa C LEJIbI0 OKa3aHUs METOJIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU paboueil MpOrpaMMBI 10 y4eOHOMY MPEIMETY.

[Iporpamma mo xumMuu Aa€T NPENCTABICHUE O IENIAX, OOIIeH CTpaTeruu
OOy4eHHs, BOCIHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
IpeaMeTa, ONpeaesaeT 00s13aTeIbHOE MPEIMETHOE COJIEpKAHUE, €r0 CTPYKTYPY I10
pazzenaM M TeMaMm, pacopelesieHMe 10  KlaccaMm, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YUYETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKK y4eOHOTO TMporecca, BO3PACTHBIX
ocobeHHOCTe oOywaromuxcsi. B mnporpaMme 10 XUMHM — yYYUTHIBAIOTCS
BO3MOKHOCTH y4eOHOTO MpeAMeTa B peaju3aluu TpeOOBaHUW K IJIAHUPYEMbIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHHS U B
GbopMUPOBaHUK OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHON  JAESITEIbHOCTU
00y4aronierocs 1Mo OCBOCHUIO Y4eOHOTO COJEPIKAHMUS.

N3yyenne XUMHM Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
OPUEHTUPOBAHO HA OOIIEKYIHTYPHYIO OATOTOBKY, HEOOXOAUMYIO JIJIsl BHIPAOOTKHU
MHUPOBO33PEHYECKUX OPHUEHTHPOB, PA3BUTHS MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOY4YaIOIIMXCs, HAa NPOAODKEHHE OOYy4YeHHs Ha YpPOBHE CpPEIHEro
oO1mrero 0opa3oBaHusl.

3HaHUE XHUMHUHU CIYKUT OCHOBOM i1 (POpMHpPOBAHUS MHPOBO33PEHUS
oOy4Jaronierocsi, €ro MnpeAcTaBiICHUl O MAaTepUaIbHOM €IMHCTBE MHUPA, BaXKHYIO
poJIb UrparoT GOpMUPYEMbIC XUMHEH MTPEACTABICHUS O IPEBPAIICHUSX SHEPTUHU U
BCIIECTB B MPHUPOJAE, O MYTAX PEHICHHS TJIOOATBHBIX NTPOOJIEM YCTOWYUBOTO
pPa3BUTHSL 4YEJIOBEUECTBA — CBHIPbEBOM, SHEPreTHUUYECKOW, MPOJIOBOIHCTBEHHOM
npo0seM, MpoodIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIeM 3APaBOOXPAHEHHUS.

N3yuenne xumun:

CHOCOOCTBYET  pealu3aludd  BO3MOXHOCTEH i1 CaMOpPa3BUTUSA U
dbopMHpoBaHUS ~ KYJbTYPHl  JIMYHOCTH  oOydarommxcs, HuX o0medl wu
(GyHKIMOHATIBHOM TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUPOBAHUE MBILUIEHUS MU TBOPYECKUX CIIOCOOHOCTEN
OoOy4YaromMxcs, HaBBIKOB HX CaMOCTOSITENIbBHOW  Y4eOHOW JIEeSTENIbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIIECOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHOM JESITEIBHOCTH;



3HAKOMHUT CO CHEIU(UKON HAY4YHOIO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
MPEACTABICHUM O €TMHCTBE MPUPOIBI U YETIOBEKA, SIBJSIETCS KIIOUEBBIM 3TAIOM B
(dbopMUPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

croco0CTBYEeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00Yy4aIOIUXCSl.

JlanHble HampaBiieHHsT B OOYYEHMHM XUMHHM OOECHEYMBAIOTCS CHELU(PUKON
COJICp)KaHUsl TPeMETa, KOTOPBIA SIBISETCS TMEJArorHuyeckKd aganTHPOBAHHBIM
OTpa)kKeHHUEM OTIPEACIIEHHOT0 Tana pa3BUTHS XUMHUH.

VYrnyOnaéHHbIN Kypc XUMUHA OCHOBHOTO 001Iero oOpa3oBaHUsl OPUEHTUPOBAH
HA OCBOCHHME OOYYaIOIIMMHUCS CUCTEMbl IEPBOHAYATBHBIX MOHATUNA XUMHUH, OCHOB
HEOPTraHWYECKONM XMMHHU, OCHOBOIOJIAralollUX MPEACTaBICHUN 00Iel XUMUU U
OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPTraHUYECKON XUMUHU.

CrtpykTypa coaepaHHs MpOTrpamMMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 mojaxoja kK e€ msyueHuro. CopepkaHHe CKIIAJbIBACTCSd U3 CUCTEMBbI
HOHSTUHA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUNA O XUMUYECKON
peakuuu. OOe 3TH CHCTEMbl OPraHW30BaHBI MO MPUHIHUITY TOCIEI0BATEIHLHOTO
Pa3BUTHA 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABIICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona /.M. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

MpEeICTaBICHUA 00 AIEKTPOIIUTUISCKON TUCCOLMAIIMY BEIIECTB B PACTBOPaXx;

0 XMMHYECKON KHHETUKE U TEPMOJIMHAMUKE.

B ocHOBy TeopeTHyecKHMX 3HAHUN MOJIOKEHbI IMIHUPUYECKH MOTyUYEHHBIE
dakTtbl. TeopeTnyeckue 3HaHUSI PA3BUBAIOTCA MOCIEI0BATENBLHO OT OAHOTO YPOBHS
K JpyroMy U 00ecne4yuBaloT OO0ydalomMMCs BO3MOXKHOCTh OOBSCHATH U
IPOTHO3UPOBATh CBOWCTBA, CTPOEHHWE M OOJACTH MPAKTUYECKOTO MPUMEHEHHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHMsS ~ MPOTPAMMBI MO  XUMHUU  TIPOUCXOAUT  C
UCIOJb30BAaHUEM 3HAHMW M3 paHee M3YyYEHHBIX Y4YEOHBIX IPEAMETOB:
OKpY’)Karoluid Mup, Ouojorus, (u3uka, mMaTeMaThka, reorpadus, TEXHOJIOTHS,
UCTOPHSL.

[Iporpamma OCHOBHOTO 001Iero 00pa3oBaHUsl MO XWUMHUU (YIIIyOJIEHHBIN
YpOBEHb) OPHUEHTHMPOBaHAa Ha coXpaHeHHe (yHAAMEHTAJIbHOIO XapakTepa
oOpa3oBaHusi, crnenu(pUKA y4eOHOrOo mpeaMera U O00ECIEeUEeHHE YCIEITHOTO
oOyueHHusi Ha CIeAyIoleM ypoBHe oOpa3oBaHus. B mporpamme 1o XUMUHU
peanmsyeTcsi pa3BUBAIONIAs U TMPAKTUYECKAas HANPaBIEHHOCTh OOYYCHHS XUMUH,
mubdepenumnanus  oOydeHus,  BKIOYArOmias  NpOQHIbHYIO  MOATOTOBKY



oOydJaronMxcsi M TMOCIEAYIONIEe CaMOONpeeJieHue B BbIOOpE HaIpaBICHUS
oOyueHus B IpoPUIBHBIX Ki1accax.

VYriyOnéHHoe U3yyeHue XUMHUM  CIOCOOCTBYET  pealM3aluy  3aaady
po(eCcCUOHAIbLHON OPUEHTALMY U HAIIPABJIEHO HA MPEJOCTABICHUE BO3MOKHOCTU
KaXIOMYy OOyyarouieMycss HOpOsSBUTh CBOM MHTEUIEKTyalbHbIE M TBOPUYECKHE
CIIOCOOHOCTH TIPH  HW3Y4YEHUHW Y4YeOHOro TpeaAMeTa, HeoOXoaumble ISt
MPOJOJIKEHUS 00pa30BaHus U JajdbHEUIIeH TPYAOBOM €SI TEIHLHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpOBEHb) NpeIHa3HA4YeHA IS
UCIIOJIb30BaHUsI B 00pa30BaTENbHBIX OpPraHU3AlMIX, PEaTU3yIOMIUX MPOTrpaMMbl
muddepennpoBanHoro (yriayOnaéHHOTO, TPO(UILHOTO) HU3YYEHHUS OTAEIbHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa3oBaHUs.

OOpazoBaTenbHble (PYHKIIMKM XUMHUHU, U3ydyaeMOM Ha YIJIyOJIE€HHOM YPOBHE,
peanu3yroTcsa B mporecce GOpMUPOBAHUS 3HAHUH OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHHUA, O0JIACTU MPAKTUUYECKOW NEATEeIbHOCTH
4yeJl0oBeKa M OJHOrO0 K3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4yeOHOro
IpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM — BaXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapakTepa, S3blKa HAyKH, B NPHOOUIEHMH K HAy4YHBIM
METO/JaM TO3HaHUS TIPU M3YYCHUM BEIIECTB W XUMHUYECKUX PEaKIUH,
GbopMHUpPOBaHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUM U CIIOCOOOB JESITEIILHOCTH
U UX TNPUMEHEHHWHU B Yy4eOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BaTEIbCKON
NEeSATEIbHOCTH, OCBOCHHMM TMpaBWJ 0OE€30MacHOTO OOpallleHHus C BelleCTBAMHU B
ITOBCEJHEBHOM KU3HU.

[enu u3yueHuss XUMHUH OTPaXKalOT HAIIPABJIEHHOCTh 00YUYEHHs Ha pa3BUTHE U
caMOpa3BUTHUE JIMUYHOCTH, GOPMUPOBAHUE €€ MHTEIIEKTA U 00IIEH KyJIbTYpHI.

N3yueHne XMMUU HAPABJICHO HA JOCTHKEHHUE CIEYIONINX 1IeJICH:

(GbopMHpOBaHHE MHTEIUIEKTYalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELIECHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KHU3HU;

dbopMHpOBaHME  CUCTEMBl XMMHUYECKMX 3HAHUHM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JUIsI TOHUMAaHUSI XUMUYECKON
CTOPOHBI SIBJICHUI OKPY>KAIOIIET0 MUPA, OCBOCHUE SI3bIKA HAYKH;

npuoOIIeHNE OO0ydJarolmuxcss K CaMOCTOSTENbHOW TIO3HABATEIBLHOU W
UCCIIEIOBATENIbCKOM  JIESTEIBbHOCTH, K  HAy4YHbIM  METOJAaM  [O3HAaHWI,
(dbopMUpOBaHNE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K M3YUYCHHUIO XUMUMU;

dbopmupoBaHue  00mIeH  (QPYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBACHITH M OICHUBATH SIBJICHUS
OKPY’KAIOILIEr0 MHpA, UCIOJIb3Ysl 3HAHUSA WU ONBIT, IMOJYYEHHBIE MPU U3YUYECHUU



XUMHH, TMPUMEHATh HMX IMPU pPEHIeHUH MpoOJeM B IOBCEAHEBHOW JKU3HU U
TPYAOBOM JICSITEIHHOCTH;

pa3BuTHEe Yy oOOydarouMxcsi HMHTEepeca K M3YyYEHHIO XUMHUU U cdepam
NEATEILHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAIlUI K OCO3HAHHOMY BBEIOOPY
COOTBETCTBYIOIIETO PO U HAIIPABJICHHOCTH JAJIbHEHIIIETO 00yUCHHS;

OCO3HAHUE IICHHOCTH XMMHYECKHMX 3HAHHMI B JKH3HHU UYEIIOBEKA, IOBBIIICHHE
YPOBHSI JKOJOTUYECKOW KYNbTYPhI, HENPHUATHE IEHCTBHHA, MPUHOCIIIUX BPE.
OKPYXaIOUIEN CPeJIe U 3I0POBBIO JTIOJICH;

npuoOpeTeHue 00yJaromIMMHCS ONbITa CAMOIMO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETECHIIHH ), HEOOXOAMMBIX JJIS PA3TUYHBIX BUOB JICSITCIHHOCTH.

Ha yriny6nénnoe nzydenue yueOHOTO mpeaMeTa « XUMHUs» OTBOAUTCS 1o 136
gacoB B 8 u 9 kinaccax (4 4daca B HeJIENI0), TO €CTh 2 4Yaca B HEJEII0 3a CUéT
oos3arensHor yacth OOII OOO wm 2 wyaca 3a cuér yvactu OOII OOO,
dbopMupyeMoil ydacTHUKaMH 0Opa3oBaTelbHBIX OTHOLICHHWH. Bcero 272 yaca 3a
JIBa rojia 00y4YeHus.



COAEPKXAHUE OBYUEHUA
8 KVIACC

IlepBoHaya/ibHble XUMHYECKHE OHATHS

Xumus — BakHasi 00J1acTh €CTECTBO3HAHMS M MPAKTUUECKON NESTEIHbHOCTH
yenoBeka. [Ipeamer xumuun. Ponb xumum B ku3HM 4yenoBeka. Kparkue cBeneHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BHUTH XUMHH. XUMHS B CUCTeME HaykK. Tenma u
BemectBa. Du3nueckue W XUMHUYECKHME CBOMCTBA BEHIECTB. ArperatrHble
COCTOSIHUA BeulecTB. [IOHATHE O TEOPETMYECKMX M SMIUPUYECKHX METOAAX
MIO3HAHHSI B €CTECTBEHHBIX Haykax. [IpencrtaBiieHHss O Hay4yHOM IIO3HAHMM HA
AMIIMPUYECKOM YPOBHE: HAOIIOIEHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJEINPOBAaHUE,
BbluncieHue. [IpencraBieHnss 0 HAy4YHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE:
Hay4dHble (aKThl, IpoOJIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

S3bik xumun. UCTOYHUKY XUMUYECKOU UH(POPMAITUH.

[Tonarue o Merogax pabOThl ¢ XMMUYECKUMU BellecTBaMu. O0opy0BaHNe
IIKOJIbHOW XUMHYECKoW Jaboparopun. I[IlpaBmma Oe3omacHoro oOpamieHus ¢
BEII[ECTBAMHU U J1aOOPATOPHBIM 000PYAOBaHUEM.

Yucrteie BeliecTBa U cMecu. lIpUpoHbIE CMECHU: BO3IyX, IMPUPOIHBIN a3,
He(Tb, TPUPOIHBIE BOJbI, TOPHBIE TOPOABLI U MUHEPAIIBL. [IOHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrocoObl paznenenust cMeceid. OuncTka BEUIeCTB.

BemectBa u XMMHYECKHE pPEaKUUU. ATOMBI M MOJEKYJbl. XHUMUYECKHUE
aneMeHTbl. CUMBOJIBl XUMUYECKHX 3JIEMEHTOB. IIpoCThie M CHOKHBIE BELIECTBA.
Mertannel © HeMmeTaUlbl. BemectBa MOJIEKYJIPHOTO W HEMOJEKYJISIPHOTO
CTPOCHHSI.

Xumudaeckass ¢opmyia. BaaeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKOH MOCTOAHCTBA cOCTaBa BellecTB. OnpeeneHue BaJIeHTHOCTH 3JIEMEHTOB 110
dbopmynam OWHApHBIX COCOUHEHWHW © cocTaBieHHe (OpMyaT OWHAPHBIX
COCMHEHN TIO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs aTOMHas Macca.
OtHoOcuTenbHAsE MOJIEKYJIsIpHAs Macca. MaccoBasi 10J11 XMUMHYECKOTO dJIEMEHTA B
coequHeHnn. Haxoxaenue npocreiieil ¢opMyIibl BEIIECTBA 10 MAaCCOBBIM JOJISIM
DJIEMEHTOB.

KomnuectBo BemiectBa. Moib. MossipHast macca. B3auMocCBsA3b KOJIMYECTBA,
Macchl M 4YHUCJAa CTPYKTYpPHBIX €IUHUIl BemiecTBa. Pacuersl mo dopmysam
XUMHWYECKUX COeOMHEHHH. MoisipHas Macca cMmecn BeniecTB. MoJbHas 10Jis
XUMUYECKOTO 3JIEMEHTa B CoeAMHEHWH. HaxokaeHue mnpocteimei ¢GopMyIbl
BEILIECTBA 110 MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUUECKas peakus U €€ MPU3HAKHU.
YcioBusi NPOTEKAaHUSI XUMUYECKUX PEAKIMi. 3aKOH COXPAHEHHUSI MACChl BELIECTB.
ATtoMmHO-MONeKyJisipHass Teopus. KuzHb u gearenpHocTh M.B. JlomoHOCOBa.



XuMHuuecKkue ypaBHeHUs. TUIIBI XUMUYECKUX Peakui (COeMHEHUS, Pa3I0KEeHHUS,
3aMelIeHus, oOMeHa). PacueTsl Mo XUMUYECKUM YPABHEHUSIM.

OKCIIEpUMEHTAIBHOE UW3YYEHUE BEIIECTB W SBJICHUM. 3HAKOMCTBO C
XUMUYECKOM TMOCYJI0M, C npaBwiamMu pabOTel B J1abdOpaTopuud W IpUEeMaMu
oOpamenusi ¢ JabopatopHbiM o00OOpynoBaHueM. M3ydeHue u  omucaHHUe
¢u3znyecKkux CBOHCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB — METAUIOB U
HeMmeTauioB. HaOmionenue ¢dusnueckux (IJIaBI€HHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIIEHHE W KOHJEHCAlUs BOJbl) U XMUMHYECKUX
(ropeHue cBEYM, MPOKATUBAHUE MEIHON MPOBOJIOKH, B3AMMOJEHCTBUE COJbI WJIU
MeJla C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIGHHE C OOpas3llaMH BEIECTB
KoiaudyectBoM 1 moabs. HaOmiogenue M onucaHue TPU3HAKOB IMPOTEKAHUS
XUMHUYECKUX peaKluil (pasyioKeHHe caxapa, B3aUMOJECHCTBUE CEPHOM KHUCIOTHI C
XJIOpUAOM Oapus, MNOJdydyeHue | paszioxkeHue rugpokcuaa wmeau (II) npwu
HarpeBaHWM, B3aUMOJICUCTBUE kene3a ¢ pacTBopoMm coiu meau (l1). Mzyuenue
CIIOCOOOB  pa3jiesieHus cMmeced (C  TOMOIBI0  MarHuta, (QUIbTpoBaHUE,
BbIIIApUBaHUE, JUCTUIUISILMS, XpoMaTorpagus), NpoBEACHUE OYUCTKH TOBAPEHHON
conu. HabmoneHne u onvcaHUe OIBITOB, WUTFOCTPUPYIOLIUX 3aKOH COXPAaHEHUS
MacChl.

Baxkueiiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

[IpencraBinenuss o ra3zax. Bo3myx — cmech razoB. CocTaB BO3ayxa. 3aKoH
ABoragpo. Monspusiii  00b€M Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTENILHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIECTBA 10
U3BECTHOM OTHOCUTENBbHOM MIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IIpU
XUMUYECKHAX PEAKLHUSAX.

Kucnopon — sneMeHT M mpocroe BemecTBO. HaxoxkaeHue Kuciopoaa B
npupoje, puznyeckue 1 XUMHUECKHE CBOWCTBA (peaklud TOPEHUSI U OKUCIICHHUS ).
[Iponecchl okucneHus B kuBou npupone. Oxcunbl. lIpumenenue kucmopona.
CriocoObl MoyyeHus: KUCI0poia B 1a00paToOpuu U NpOMBbIILIEHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kwuciopoga B mnpupojge. O30H — aioTponHas
Monupukanus kuciopoga. O30HOBBIA CJIOH, €ro 3HA4YeHHE Ui IKUBBIX
opraHu3MoB. Pa3pymieHue 030HOBOIo CJiosl.

TernoBoit 3p(eKT XMMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U SHIOTepMHUYECKUE peakiuu. TormnuBo. Mcnonb3oBaHue yrisg U MeTaHa B
KauyecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsaTue o napHukoBoM s dexre.

Bonopon — smeMeHT M mpoctoe BewmecTBo. HaxoxaeHue Bojopona B
npupoae, (U3MYeCKUe UM XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CHOCOObI
nosnyyeHusi. [lonarue o kucnorax u consix. Mcnonb3oBanue BoopoJa B KAUECTBE
TOIUIMBA.



Bona. ®dusnueckue cBorcTBa BOAbl. Boma kak pactBoputelb. PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJIE.
dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIICCTB.
CniocoObl BbIpaXeHHUs KOHIICHTPAIIMU PACTBOPOB: MAcCOBasi J0JIsI PACTBOPEHHOIO
BEIIECTBA, MOJIIpHAs KOHIEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HU
YEJI0BEKa.

XumMuueckre cBoiMcTBa BOAbl. IloHsitue 00 ocHoBanusax. IloHstue 00
nHAMKaTopax. KpyroBopoT BOJbI B NPUPOAE. 3arps3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ 0O4YHMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenunennit. Oxcunpl. Knaccuduxarms
OKCUJIOB:  cojieoOpa3syroniie  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpaszyrone. MexayHapoaHass HOMEHKJIATypa OKCHAOB. TpuBHaNbHbBIE
Ha3BaHUsa OKCUAOB. OU3NUECKHE U XapPAKTEPHBIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3aMMOJAEHCTBHE C BOJIOM, C KMUCIOTAMH U OCHOBAHUSIMH, C JIPYTUMH OKCHUIAMH).
[TomyyeHnne OKCHUIOB.

IToHsTHE O TUIPOKCUAAX — OCHOBAHUAX U KUCIOPOACOAEPKALIUX KUCIOTAX.
Kucnorel. Knaccudukanus kucimoT. MexayHapoaHass HOMEHKJIATypa U
TPUBUAIIBHBIE HA3BaHUSI KUCIOT. PU3MYECKHE U XMUMHUYECKHE CBOWMCTBA KHCIIOT
(B3auMOJAEHCTBHE C METAJJIAMU, C OKCUJIAMHU METAJIJIOB, OCHOBAHUSAMU U COJISIMH).
Psan axktuBHoctm merayuioB H.H. bekeroma. Ilomyuenue kucinor. Kucimorsl B
MpUPOJE, TPUMEHECHUE BAXKHEUIIINX KUCIIOT.

OcHoBanusa. Knaccudukanuss OCHOBaHMM: INEIOYM U  HEPACTBOPUMBIE
OCHOBaHUs. MeXyHapoaHasi HOMEHKJIaTypa OCHOBAHUM. TpHUBHAIbHbBIC HA3BaHUS
ocHoBaHuM. Illenoumn, ux cBoicTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTaMU U COJISIMH) M CIOCOOBI moiydeHus. HepacTBopuMmble OCHOBAaHMSI, MX
CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTaMU) U CIIOCOOBI ToNTy4eHusi. AM(OTEPHOCTb.
[Tonsitue 00 am@pOTEpHBIX TUAPOKCHAAX (HA MPUMEPE TUAPOKCHIOB LMHKA U
ATIOMUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBHE C KMCIOTAMH M II€JI0YaMu)
Y TOJTyYEHHE.

Conu  (cpemHue, KHUCTbIe, OCHOBHBIC, JBOWHBIC). MeXIyHapoaHAS
HOMEHKJIaTypa coied. TpuBnanbHble Ha3BaHus cosed. Dusznueckue u
XapaKTEepHbICE XMMHUYECKHE CBOMCTBA Ha mpuMepe cpeanux coseil. [lomyueHue
COJIEH.

I'eHeTnyeckas CBs3b MEXKAY KIaCCaAMU HEOPraHUYECKUX COCIUHEHUM.

DKCIEpUMEHTAIIbHOE U3YUYEHUE BEIIECTB U SABJICHUM:

KOJIMYECTBEHHOE ONPEICTICHUE COAEPHKAHUS KUCIOPO/Ia B BO3AYXE;

MoJIyuyeHue, coOupaHue, paclio3HaBaHUE U U3yYeHUE CBOMCTB KUCIIOPO/Ia;

HAOJIIO/ICHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJOM U  YCJIOBHH
BO3HHUKHOBEHUS U ITPEKPALIECHUS TOPECHUS,



O3HaKOMJIEHHUE C 00pa3llaMU OKCUIOB U ONMCAHNE UX CBOMCTB;

NOJly4eHue, coOupaHHe, paclno3HaBaHUE U H3Y4YEHHE CBOMCTB BOJOPOAA
(ropenue);

B3aMMOJIciicTBIE Bojopoa ¢ okcuaom meau (11);

UCCJIC/IOBAHNE OCOOCHHOCTEH  pacTBOPEHHS BEIIECTB C  Pa3IMYHON
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIIEHHON MaCCOBOM JOJIEW pacTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEICHHONW MOJIAPHONW KOHLEHTpALMEN
PaCcTBOPEHHOI'O BELIECTBA;

B3aMMOJIEICTBUE BOJbI C METAJUIAMM (HATPUEM U KaJbLIEM);

OIIPEJIEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH C TOMOIIBI HHAUKATOPOB;

HCCJIEI0BAHNE 00pa30B HEOPIraHMUECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;

uzyuyenue B3anmopencteua okcuga meau (1) ¢ pactBopoM cepHOW KHUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKLMNA HEUTPaAJIU3aLNH;

IIOJIyYEHUE HEPacCTBOPUMBIX OCHOBAaHHUM, BBITECHEHUE OJHOIO MeTalla
JIPYTUM U3 PacTBOPA COJIH;

B3aUMOJICMCTBUE T'HIPOKCUAA [IMHKA C pACTBOPAMU KHUCIIOT M LIEI0YEH;

pELIEHUE HKCIIEPUMEHTAJbHBIX 3afad 1o TeMme «OCHOBHBIE KJacChl
HEOPTraHWYECKUX COCITMHEHUID.

Iepnoanyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
3jeMmeHTOB JI. . MeHaeeeBa

Crpoenne aromoB. XuUMHUYecKasi CBS3b. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE
peaKIuu.

[lepBble MOMNBITKM KiIacCU(PUKALMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
rpynnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: IIEJIOYHBIX M ILIEIOYHO3EMENbHBIX
MeTajulax, rajoreHax, WHEPTHbIX (OJaropoJHbIX) razax. OJIEMEHTbI, KOTOPbIC
00pa3zyroT aM(oTepHbIE OKCUJIBI U TUAPOKCHUJIBI.

Ilepnoanueckuin 3aKOH. OTtkppiTHE [lepnoguueckoro 3aKOHa.
Ilepuonnueckas cucrema xumuueckux osnemeHtoB [, WM. Menaeneena.
Koportkonepuoanas u jpnuHHOnepuogHas ¢opmMbl Tabmunsl «llepuoanueckas
cuctema xumuueckux snemeHToB /. 1. MenneneeBay. [lepuoast u rpynmsl (A- u
b-rpymer).

Crpoenune aromoB. CocTtaB aTOMHBIX saep. M3oromsl. PagunoakTUBHOCTS.
DneKTpOHBI. DJIEKTPOHHAS OpOHUTANb. DHEPreTUYeCKUe YPOBHU U TOAYPOBHU
atoma: S-, p-, d-opOutanu. DJEKTPOHHBICE KOH(MUTYpPAlMU W DJICKTPOHHO-
rpaduueckue Gopmyabl aToMOB. DPU3MYECKHI CMBICI MOPSIKOBOTO HOMeEpa,
HOMeEpa Mepuojia U rpynmnsl deMeHTa. CTpoeHue 3JIeKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumuueckux 35meMeHnToB [lepuoanueckoii cucremsl Jl. . Menneneesa:



pacrpesieieHUe JJIEKTPOHOB MO JHEPreTUYECKUM YPOBHSM, IOAYPOBHSIM H
opoutansm. Guzndeckuit cmpici [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajdyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAIUIMYECKUX CBOWCTB MO TpyNIiaM H MEPHOJaM.
N3MeHeHne KUCIIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XUMUYECKUX BJIEMEHTOB B
Mepuolax W Trpymnmnax. XapakKTepUCTHKA XUMHUYECKOrO0 JJIEMEHTa II0 €ro
nonoxenuto B [lepuoguueckoit cucreme /. 1. Menaeneena.

3nauenue [lepunoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTusd Hayku W npaktuku. . M. MenneneeB — ydeHbId U
rpa)KJaHMH.

DIIEKTPOOTPULATENBHOCTh XUMHYECKUX JJIEMEHTOB. XHUMUYECKasi CBS3b.
Buasl XMMHYECKOW CBSA3U: KOBAJEHTHAs TOJSIpHAs CBS3b, KOBAJICHTHAs
HETOJISIPHAST CBSI3b, MOHHAS CBsI3b. MexaHW3Mbl OOpa30BaHMsI KOBAJICHTHOW W
WOHHOW CBSI3U. DJICKTPOHHBIE M CTPYKTypHBIE (OopMynbl BemiecTB. KaTnoHwsl u
AHHUOHBI.

Kpucrammueckue u amopdHbie BemecTBa. THUMBl  KPUCTAUIMYECKHUX
pEILIETOK: HOHHASA, aTOMHAs, MOJICKYJISIPHAS U UX XapaKTEPUCTHUKH.

Crenenb okucineHus. OrmnpeneneHue CTENEHEH OKHUCICHHS aTOMOB B
OWMHAPHBIX  COEIUHEHUSX. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMH.
[Iponiecchl OKHUCIEHUS U BOCCTaHOBIEHUA. OKUCIUTEIM W BOCCTAHOBUTEIIU.
CocraBiieHME ypaBHEHUM MTPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KO3 (PUITMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

DKCIEepUMEHTAIbHOE U3YUYEHUE BEIIECTB U SABJICHUM:

O3HAKOMJIEHHUE C 00pa3liaMyi METaJUIOB U HEMETAJIJIOB;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ] MpPH TOMOIIA PHUCYHKOB, MOJENEM,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POpPMYII;

MPOBEJCHUE  OMBITOB, WIUIIOCTPUPYIOIINX NPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (rOpeHHe, peaKkIuy Pas3IoOKEHHUsI, COCTUHECHUS).

MeknpeaMeTHbIe CBSA3H

Peanuzanus MEXNpEeIMETHBIX CBSI3€M MpPU H3YYEHHH XMMHHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TAK Y MOHITUNA, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAyKaX.

OO01Me ecTeCTBEHHO-HAYYHbIE IOHATHS: sIBI€HUE (TIpoLecc), HAy4YHbIN (axT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, KiIacCcu(UKAIUs, NEPHUOIUIHOCTD,
HaOJI0ICHHUE, SKCTICPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJICTTb.

®dusuka: SBJICHUS MNPUPOABL, (PU3UYECKUE SBJICHUS, BEIIECTBO, TEJO,
dbu3nyeckre BEIWYWHBI, EIUHUIIBI HU3MEpeHusi, OO0OBEM, Macca, arperatHbie
COCTOSIHUE BEUIECTBA, aTOM, JJIEKTPOH, NPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOCHHE Ta30B, KHUIAKOCTEH W TBEPABIX (KPUCTALIUYCCKHX) TEJN, AICKTPUUECKUN
3apsijl, KOTUYECTBO TETIOTHI.

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

['eorpadus: armocdepa, rugpochepa, MHUHEpPaTbl, TOPHBIE MOPOJBI,
[I0JIE3HbIE UCKOIIAeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.

Texnonorus: texHocdepa, NPOU3BOACTBO, XMMUUYECKUE TEXHOJIOIHH, CHIPbE,
KOHCTPYKIIMOHHBIE MaTepUAIIBI.

9 KVIACC

BeurecTBo M XMMHYECKasl peaKkuus

[loBTOpeHne m yriyOsjeHUEe 3HAHUH OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Crpoenne aromoB. CBolcTBa  aTOMOB  XMMHMYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u Ka4E€CTBEHHbIEC XapaKTEepUCTUKU (pamuyc,
AIEKTPOOTPULIATENBHOCTD, DHEPTUs MOHU3ALUN). [locnenoBaTenbHOCTh
3aMOJHEHUSl JIEKTPOHHBIX OpOMTaneil aToMOB Manblx nepuoaoB. OcobeHHOCTH
3allOJIHEHUS  JJIGKTPOHHBIX  opOuTanel  aroMoB  OOJBIIMX  MEPHOOB.
Ileprognyeckas cucremMa XMMHMYECKHX DJIEMEHTOB B CBETE IIPEACTABICHUU O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCTh. I[lpencraBieHune o
MEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMHAYECKUX AJIEMEHTOB
(371EKTPOOTPULIATENBHOCTb, OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, >KHUJIKOM M Ta3000pa3HOM
COCTOSIHUM. BuIbl XMMHUYECKOW CBSI3U: HOHHAs, KOBaJeHTHas (HEmoJspHasi,
noJisipHasi); OOMEHHBIH W JOHOPHO-aKUENTOPHBIM MEXaHU3M O00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexxMONeKyJIIpHbIE B3aUMOJIEUCTBUS (BOJOPOJIHAS CBA3b, CUJIbI Ban-nep-
Baanbca). Tumbl KpUCTANTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METATTUYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKOM PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAaHUS  XUMHUYECKHX  pPEaKUUH.
Knaccudukanys XuMAYECKUX PEaKluid MO0 Pa3IuYHbIM MpU3HAKaM (TI0 YUCITYy U
COCTaBY Y4YaCTBYIOIIMX B pEAaKIMU BELIECTB, MO TermaoBoMy »3ddexTy, 1o
U3MEHEHUIO CTENeHEH OKHMCIECHUS XUMUYECKUX 3JIEMEHTOB, M0 O0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO pEarupyrolInX BEUIECTB).

DONeMEeHTbl XMMHUYECKOM TEPMOJUHAMUKH. OHEPreTUKa XUMHUYECKUX
peakiuil. TeruioBod 3P deKT XUMUYECKON peakuuu. IK30- U IHIOTCPMHUUECKHUE
peakuuy, TEpMOXMMHMYECKHE YpaBHEHUsA. 3akoH l'ecca W €ro crueacTBus.
Brruncnennst o TEpMOXMMHYECKUM YPAaBHEHUSIM.



[ToHATHE O CKOPOCTH XMMHUYECKOW pPEAKUHUH. 3aKOH JICMCTBYIOIIHUX Macc.
@akTOphl, BAUSIONIME HA CKOPOCTh XMMHYECKOM PEAKIMU. DHEPrysl aKTUBALWU.
[Tonsitue o katanuze. epmenTbl. THrUOUTOPBI.

[ToHsiTue 006 OOpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakuusax. [lonstue o
XAMUYECKOM paBHOBecun, npuHuun Jle Illarenbe. VYciaoBuss cMmenieHus
XUMHUYECKOTO paBHOBeCUS. (DAKTOpBI, BIHAIONIME HA COCTOSIHUE XUMHUYECKOIO
paBHOBecus. [IporHo3upoBaHve  BO3MOKHOCTH  MPOTEKAHUS  XUMHUYECKUX
MPEBPAICHUI B Pa3IMYHbIX YCIOBUAX HA OCHOBE IPEACTABICHUN 00 M3yUYEHHBIX
AJIIEMEHTaX XUMUYECKON KNHETUKHU U TEPMOJAUHAMUKHU.

OKHCIIUTENPHO-BOCCTAHOBUTEIIBHBIE peaKkLuu. OxucnurensHo-
BOCCTAHOBUTEIBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIHUTENIN M BOccTaHOBUTENW. llepmaHraHar kanus
(xapakTtepuctuka). CocTaBieHUE YpPaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxIuii ¢ UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

DNEeKTpOINTHYECKAsT auccouranvs. XHMHYECKHUE pPEaKUuu B PacTBOPAX.
Teopust 3IEKTPOAUTHUECKON  Jaucconuanuu. PacTBopeHue kak — (U3HKO-
xuMuueckui npouecc. [IoHaTre o rugparax U KpUCTALIOTUAPATAX. IIEKTPOIUTHI
U HEdNEeKTponuThl. KaTWOHBI, aHMOHBI. MeXaHu3M JAUCCOLMALMHA BELIECTB C
pa3IMYHBIM BUJIOM XHMMHYECKON CBA3U. CuiibHble M cialOble AJIEKTPOJIUTHL.
Crenenp nucconuanuy, KOHCTaHTa auccouuanuu. MloHHOe mpou3BeneHue BOJBIL.
Bonoponueiii  nokazatens. MHAMKATOpBI. ONEKTPOIUTHYECKAS AUCCOLMAINS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakiuu noHHOTO 0OMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa.
MouteKyJisipHBI€, IOJIHBIE U COKPALIEHHbIE HOHHBIE YpaBHEHUS peakuuid. CBOiCTBa
KHCJIOT, OCHOBaHWI W COJie B CBETE€ NPEICTaBICHUNA OO0 3IEKTPOIUTUYECKOU
aucconnanyu. KauecTBeHHbIE peakiMi Ha MOHBI.

I'mppomus conei. loHHBIE ypaBHEHUS THAPOJIN3a CONEH. XapakTep Cpelabl B
BOJHBIX PaCTBOPAxX COJIEH.

OKCHEPUMEHTAIIBHOE HW3YYEHUE BEUIECTB M SIBJICHUN: O3HAKOMJIEHUE C
MOJEIIIMA KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKHUX BELIECTB — METALUIOB U
HeMeTasuioB (rpaduta u anmmMasa), CIOKHBIX BEIIECTB (XJIOPHUIa HATPUS);

HCCIIEIOBAHHUE 3aBUCUMOCTH CKOPOCTY XUMHUYECKOW PEAKINH OT BO3IEUCTBHUS
pa3InYHBIX (PaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIIHE 00PAaTUMOCTh XUMUYECKUX PEaKLni;

MCCIICIOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOLECCa AUCCOLMALINU
KHUCJIOT, IIEI0YEH U COJICH;

MPOBEJICHUE ONBITOB, WILTIOCTPUPYIOIIMX NPHU3HAKU MPOTEKAHUS pPeaKIui
MOHHOTO 0OMeHa (00pa3oBaHKE OCA/IKa, BRIJICTICHUE Ta3a, 00pa3oBaHUE BOIbI);



MPUMEHEHUE UHIMKATOPOB (JJaKkMyca, MeTHIOpaHxa u (peHondragenHa) s
OMpENIENICHNS XapaKTepa Cpebl B paCTBOPaxX KUCIOT, OCHOBAHHUM U COJIEH;

MPOBEJACHUE  OMBITOB, WUIIOCTPUPYIOIINX NPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuid (rOpeHne, peakiuy pas3ioKEHUs, COSTUHECHUS);

pacro3HaBaHWE HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KAaYeCTBEHHBIX
peakiyii Ha HOHBI;

pELIEHUE HKCIEPUMEHTANBHBIX 3a7ad 1o TeMaM: «OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIE peakuum», «l'maponus conen», «DIEeKTpoJUTHYECKAs
JIACCOLALIUSD.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMmeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHAYECKUX DJIEMEHTOB, MIPOCTBIX BEIIECTB, AJUIOTpONHs. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTauioB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHN HEMETAIIOB.

OO6mast xapaktepuctuka rajoreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHne u (PU3NYECKUe CBOWMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3auMoOzeHCTBHE C  MeTa/UlaMH, HEMETaJUlaMH,  BOJOM,  IIEJIOYaMH).
XnopoBogopoa. CoisgHasi KHCIIOTa, XHUMHUYECKHE CBOMCTBA, IOJY4YEHHUE,
npuMeHenue. JledictBue xyiopa M XJIOPOBOJOPOJA HA OPraHU3M YEJIOBEKa.
Baxnenmme xmopuasl W UMX  HaxoxaeHue B npupone. [lonarue o
KHUCJIOPOACOAEPKAIIMX KACIOTaX XJI0Opa U UX COJIAX.

VVIA-rpymnmbsl. OCoOOEHHOCTM CTPOEHHsSI aTOMOB, XapaKTEPHBIE CTEIEHU
okucieHusi. CTpoeHrne u GuU3NUECKHe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOpOaa U
cepbl. AJIOTPOIHbIE MOAU(PUKALKUUA KUCIOPOJa U cepbl. XUMHUECKHE CBOMCTBA
cepbl (B3aUMOJECICTBHE C HEMeTaJlaMU, MeTaJlJlaMd, KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHOW Kkuciotamu). CepoBOJOpOA, CTpOeHHE, (U3UUECKUEe U
XUMHUUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOWMCTBA). OKCHIBI
Cephbl KaK MPEACTaBUTENM KUCIOTHBIX OKCHAOB. CepHUCTass KHUCIOTAa U €€ COJIU.
CepHas kwuciora, (Qu3nueckue W XHMMHYECKHE CBOMCTBa (00IIME Kak
MpeAcTaBUTeNs Kiacca KucinoT u crnenududeckue). Conu CEepHOM KHCIOTHI.
XUMUYECKUE PEAKIIUU, JIeKAIUE B OCHOBE MPOMBIIIJIEHHOTO CII0CO0a MOITyUYeHUs
cepHOM KUCHOThI. [IpeacraBineHuss 0 XUMHUYECKOM MPOU3BOACTBE M CBSI3AHHBIX C
HuM npodeccusix. [Ipumenenune cepHoil KUCIOTHI U cynbdaToB. KaduecTBeHHBIC
peakiuu Ha cyibGuUT-, cynbdua- U cyibhar-aHnoHbl. HaxoxaeHue cepsl U ee
COCAMHEHUNW B NpUPOAE. XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpemsbl
COCIMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIW, 3arpsi3HCHUE BO3yXa), CIIOCOOBI €ro
MIPEIOTBPALCHUSL.



O6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHue B MpuUpone, PU3nyeckue U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaJUIaMH, BOJOPOAOM, KuciaopoaoM). KpyrosopoT azora B
npupose. AMMHUAK, €ro (U3MUEeCKUe M XHMHUYECKHE CBOWCTBA (OKHUCIICHHUE,
OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJIyYCHHE B
Ja00paTOpud U MPOMBINUICHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIIENTOPHBIN
MeXaHu3M ero ooOpazoBanus. Comu aMMOHUS, WX (U3MYECKHE M XUMHYECKHE
CBOMCTBa (pa3lOKEHUME U B3aUMOJICUCTBUE CO WIEJIOYaMH), MPUMEHEHUE.
KadectBennast peakiust Ha woHBbI amMmoHus. Oxcuabr azorta (I, I, 11, IV, V).
A3zoTtucTas Kuciaota. A30THasl KUCJIOTA, €€ ModyyeHue, (GU3nIecKue 1 XuMUYEeCKue
cBoMcTBa (0OIIME KaK TMPEICTaBUTENS Kjacca KHUCIOT W  creruduueckue),
IpUMEHEHHE. XUMUYECKUE PEaKIUH, JIeKAIIMe B OCHOBE MOJYYEHHUS a30THOU
KHCIIOTBI B TIPOMBINILIEHHOCTH. HuTpatel 1 HUTpuTHL. KadecTBEHHBIE peakiuu Ha
HUTpAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HCHHE OKPYKAIOIEH Cpesibl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXAHW, 3arpsi3HEHHE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ocdop, amrorponHbie Moaudukauuu Gocdopa (Oenblii M KpacHBIM
dbocdop), puznueckre U XUMMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C METalaMH,
KHUCIIOPOJIOM, TaJIOT€HaMU, KOHIICHTPUPOBAHHBIMH a30THOW M CEPHOU KUCIIOTAMH).
Oxcuawel pocdopa (I, V), dochopnas kuciora, puUMYEeCKUEe U XUMHUYECKHE
cBOiicTBa, monmydeHnue. KauectBennas peaxiusi Ha Gocdar-uonsl. [IpeacraBnenus
o rasorennaax ¢ocdopa (111, V).

[lonsiTve 0  MuHepalbHbIX  yaoOpeHusix. A30THble, (ochopHsble,
KOMILJIEKCHbIE YAOOpeHusl. XHMHUYECKOE 3arps3HeHHE OKpYKaloled cpeibl
CoeIMHEHUAMU a30Ta U (ocdopa.

O6mas xapakrepuctuka 3nemMeHToB |IVA-rpynnel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKHCIICHUSI.

Yrnepon, amnorponusie Mmoaudukanuu (rpadut, anMas, QysuiepeH, rpades,
HAHOTPYOKH), (UBUYECKHE W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBUE C METa/NIaMU, HEMETaUIaMH, KOHIIEHTPUPOBAHHBIMUA a30THOW U
cepHoit kucinoramu). [lonstue 06 ancopobunn. KpyrosopotT yriaepoaa B npupo/e.
Oxkcuppl yriaepoaa, ux GU3NYECKUe U XMMUYECKUE CBOMCTBA, ACHCTBHUE HA KUBbBIC
OpPraHU3MBI, MOIYYEHHE U MPUMEHEHHE. DKOJIOrHYecKkrue npodiaembl aTMochepsl,
cBs3aHHBIe C okcuaoMm yriepona (V). VYronapHas kuciota W €€ COJNH, WX
dbusznyeckne W XMMHUYECKHUE CBOWCTBA, MOJy4YeHHEe W mpuMmeHeHHue. KapOoHaTsl,
THIpOKapOOHaThl, WX cBoWcTBAa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3AMCTBE.



[lepBoHavalIbHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCMHEHUSIX
yTiiepojia: yIrJIeBOJIOPObl (METaH, 3TaH, STUJICH, alleTUJICH), 3TaHOJ, TJIUIEPHH,
yKcycHas kucioTa. [Ipupo/iHble UCTOYHUKU YTieBOAOPOAOB (Yroiib, TPUPOAHBIN
ra3, He()Th), MPOAYKTBI UX MEPEPAOOTKH, UX POJIb B OBITY U MPOMBILIIEHHOCTH.
[TonsiTue 0 OMOJOrMUECKH Ba)KHBIX OPraHUYECKHX BEIIECTBAaX — JKUpaxX, Oenkax,
yIJIEeBOJaX — M HX POJIM B JKU3HM 4YeloBeKa. EJMHCTBO OpraHWYecKux H
HEOPraHWYECKUX COEJIMHEHUN.

KpemHuuii, ero ¢usnyeckue M XUMHUYECKHME CBOMCTBA (B3aMMOJEHUCTBHE C
METaJUIaMH, KUCJIOPOJIOM, YIJIEPOAOM, rajOreHaMu), MOJyYeHHE U MPUMEHEHHE.
Ponb xpeMuus B ipupoje u texnuke. Oxenn kpemuus (1V), kpemHueBas Kuciora,
CWIMKAThI: (PU3MYECKHEe M XUMUYECKHUE CBOMICTBA, MOJIYYEHUE U MPUMEHEHUE B
ObITY YW MPOMBIILIEHHOCTH. BajkHelilline CTpOUTENbHbIE MaTepualibl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 6e30macHOr0 MCTIOIB30BaAHUS
CTPOUTENBHBIX MAaTEPUAIIOB B IIOBCETHEBHOW KU3HHU.

bop. Ocobennoctu crpoenust atroma. OO1Me MpeaCcTaBIeHus] 0 PU3NYECKUX
U XMMHUYECKUX CBOMcTBaX. bopHas kuciora.

DKCIEPUMEHTANIBHOE U3YUYEHNE BEIIECTB U SBICHUM:

O3HaKOMJIEHUE ¢ 00pa3aMy MPUPOAHBIX XJIOPUIOB (TAJIOTEHUIOB);

IPOBEJICHUE OIBITOB, OTPAKAIOIIMUX (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
raJIOT€HOB U UX COEIMHEHHIA;

W3YYECHUE CBOMCTB COJISTHOW KHUCJIOTHI;

MPOBE/ICHHE KAY€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUJI- U UOAUI-UOHBI U
HaOJI0/IEHUE MPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJIEHHE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHUM;

HaOmoJeHue  mpouecca  OOyriauMBaHMA — caxapa  OJA  JIGWCTBUEM
KOHILIEHTPUPOBAHHOMN CEPHOU KHCIIOTHI;

U3YUYEHUE XUMUYECKUX CBOMCTB pa30aBI€HHON CEPHOU KUCIIOTHI;

MIPOBE/ICHHE KAaYECTBEHHBIX peakuuid Ha CynbPua-, cylbPuT- U Cyabdat-
VOHBI U HAOJIIOJCHUE MPU3HAKOB UX MPOTEKAHMUS;

O3HAKOMJIEHWE C (U3MYECKUMHM CBOMCTBaMH a3zora, Qocdopa ©u UX
COEIMHEHU, 00pa3amMu a30THBIX U (OCHOPHBIX YIA0OPEHUN;

MOJIydYeHUE, COOMpaHHe, PACIO3HABAHUME M HW3YUYEHUE CBOWMCTB aMMHaka,
M3y4YE€HUE CBOMCTB COJIE aMMOHUS;

IIPOBE/ICHNE KAYECTBEHHBIX PEAKLHU HA MOH aMMOHHsS, HUTPUT-, HUTPAT- U
dbocdar-noHbI U U3yYCHUE MPU3HAKOB UX MPOTEKAHMUS;

W3yYCHUE B3aMMOJCHUCTBUS KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO,
CBOMCTB (hoCHOPHOM KUCTIOTHI U €€ COJIeH;



O3HAKOMJICHUE C MOJICTISIMA KPUCTALTMYECKUX PEHIETOK ajamasa, rpadura u
dbynnepeHa, ¢ mpoleccoM aAcopOIMi paCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIJIEM U YCTPOMCTBOM NMPOTHUBOTa3a;

MOJIyYeHUe, coOOMpaHue, paclo3HABaHUE U U3YUYEHUE CBOMCTB YTJIEKHCIIOTO
rasa;

IPOBEJICHUE KAueCTBEHHBIX peaklUuid Ha KapOOHAaT- M CHJIMKAT-UOHBI H
U3Yy4YEHUE MPU3HAKOB UX MPOTEKAHMUS;

M3Yy4YEHUE B3aMMHBIX IIPEBPAILIEHUN KapOOHATOB U TUAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ o0Opa3llaMd TNPUPOAHBIX KapOOHATOB M CHJIUKATOB, C
MPOAYKIUEN CHIIMKATHON ITPOMBIIUIEHHOCTH;

pelIeHrE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelie HeMeTaIbl U UX
COEUHEHUSI.

MeTtasibl M X COCAUHEHUS

OOmme cBoiictBa MeTtayyioB. OOmas XapakTepUCTHKa XUMHUYECKHX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUM MX NOJIOKeHUS B Ileproanueckoii cucreme
xumuueckux 3nemeHToB J1. . MenneneeBa u ctpoenust aroMoB. Metaibel A- u b-
rpynn. CTpoeHue MpOCTBIX BEIMIECTB — METAUIOB. MeTrammdeckass CBsI3b H
MeTaJuIMYecKasi KpUucTauinueckas penieTka (IpuMUTUBHAS KyOudeckas, 00bEMHO-
LEHTPUPOBAaHHAS KyOHnueckas, IpaHELIEHTPUPOBaHHAs KyOHnueckas,
reKcaroHajbHas IJIOTHOYNAKOBaHHAs). 3aBUCHUMOCTb (DU3MUECKHX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. ODJIEKTPOXMMHUYECKUUA ps HANPSKECHUAN
MeTaiioB. OOIIKMe XUMUUECKHE CBOMCTBA MeTaiuioB. OO0IMe criocoObl MOJy4YeHUs
METaJUIOB, METAILTYPrusl. DJIEKTPOIU3 PacIlJIaBOB U PACTBOPOB COJIEH KaK OJIMH U3
coco00B TMoylydeHHUs MeTauioB. [loHsATHE O KOppO3UU METAIIOB, OCHOBHBIE
CcrocoObl 3amUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[IlenouyHble METAIBL: MONOXKEHUE B llepuonnueckon cucTeMe XUMHUYECKUX
anemeHnToB /. . MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
dusnueckre 1 XUMUYECKUE CBOMCTBA (Ha MpUMEpPE HATpUs U KaJlus), MOJy4YeHHUE.
Oxcuzbl ¥ THIPOKCUABI HATPUS U Kanus. [I[puMeHeHne MEea0uHbIX METAIOB U UX
coeMHEHN. bruosornyeckas pojap HaTpus U Kalausl.

[[lenouyno3eMenbHbIE METaJIbl MAarHuii M KaJblMi: IIOJIOKCHHE B
[Tepuoanueckont cucrteMe xumudeckux sneMmeHToB JI. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaxoXJeHue B npupoze. dusndyeckre 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueillive coequHeHUs Kajdblusg M MarHusi (OKCHUJ, THUAPOKCH],
COJIM), CBOWCTBa, NMpuMeHeHue. KecTKOoCThb BOJBI M CHOCOOBI €€ yCTpaHEeHHS.
KpyroBopot kajb1usi B IpUpPOAE.



AsroMuHHI: TIoJIokeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa, CTpOEHHE aToMa, HaXOXICHHE B Ipupoge. Pusndeckue u
XUMHUUYECKHE CBOWMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCUAA U TUIIPOKCHIA
amoMuHus. [[puMeHeHne aaTtOMUHUS U €T0 CILIaBOB.

Memannwot b-2pynn

OO6mrast xapakTepucTuka MeTauioB b-rpynm  (moOOYHBIX MOATPYII):
nonoxenue B Ilepuonnueckor cucreme XuMuU4Yeckux odsemeHros [l .
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHHE «IIpOBajiay AJIEKTPOHA Ha
pUMEpPE CTPOEHUSI aTOMOB XpOMa, MeJiH, cepedpa. BareHTHbIE COCTOSTHUS aTOMOB
d-31IeMEHTOB, CTEMEHH OKHCICHHS aTOMOB B COCAMHEHHUSX. 3aBHCHMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THJIPOKCHIOB METANIOB OT 3HAYECHUS
CTENIEHU OKMCIICHHUS DJIEMEHTAa B COCJIMHEHUU (Ha MpUMEPE COCAMHEHHI Xpoma).
[IepBoHavabHbIE TPEACTABIECHUS O KOMIUIEKCHBIX COCITMHEHHUSIX.

Mens u cepeOpo: CTpOCHHE aTOMOB, CTETICHH OKHcIeHus. OOIe KpaTkue
MPEACTABICHUS O (PU3NYECKHX M XUMHUYECKUX CBOMCTBaX IPOCTHIX BEIECTB
(B3aMMOJIEHCTBUE C KUCJIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUIAX U
coisix, ux npuMeHeHuu. [Ipencrapienus o0 aMMHaYHBIX KOMILIEKcax cepedpa u
Menu. KauecTBeHHbIC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTETIeHb OKUCIICHUS. XapaKTepUCTUKA (PUBNUECKHUX U
XUMUYECKUX CBOMCTB, MpUMEHEHHUE, aM(pOTEPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA.
KauecTBeHHbIE peakliMy Ha KATUOHBI IIMHKA.

Keneso: crpoenue aroma, creneHd okucieHus. HaxoxkneHue B mpupoie.
du3nyuecKkre 1 XMMHYECKHE CBOMCTBA JKee3a, MpUMEeHeHne. buonornueckas posb
xenesza. Oxcuapl, ruapokcuasl u conu keneza (I1) u xeneza (Ill), ux cocras,
CBOMCTBa M TmoiiyueHHe. KauecTBeHHbIE peakIMM Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kelses3a. [Ipou3BOACTBO yyryHa U CTalIH.
DKOJIOTHYeCKUe MPOOJIEMbl, CBSI3aHHbBIC C METAJLTYPTUYE€CKUMU MPOU3BOICTBAMH.

DKCIEpUMEHTAIBHOE U3YYEHNE BEIIECTB U SABICHUM:

O3HAKOMJIEHHE C oOpasmaMu METAUIOB W CIUIABOB, HX (PU3NUYECKUMHU
CBOMCTBaMU;

MO/JICJIMPOBAHUE METAJUIMYECKON KPUCTAIUINYECKON PELIETKY;

M3yYCHHE B3aMMOJECHCTBUS METAUIOB C BOJOM, C pPACTBOpPaMHU COJEU H
KHUCJIOT, UCCJIEAOBaHUE MPOIIECCOB 3JIEKTpoJin3a pacTBopoB xyopuaa meau (1) u
MOJM/1a KaJusl, KOPPO3UU METAIIIOB;

U3y4YeHUE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHOB KaJIbIIUSI W HATPUSA C
BOJIOM, UX TUJIPOKCUAOB — ¢ okcuaoM yriepoaa (1V) u kucnoramu;

M3YyUYCHHE CBOMCTB KapOOHATOB M THIPOKAPOOHATOB Kb, dKECTKOU BOJIBI;

M3y4YEHHUE NPOLECCOB IMOJYYEHUS] THUAPOKCUIOB JKEIIE€3d, UX XUMHUYECKUX
CBOICTB;



M3Yy4YEHHUE MTPU3HAKOB MPOTEKAHMS KaYE€CTBEHHBIX PEaKIMil HAa MOHBI (MarHus,
KaJIbITUS, aJTFOMUHUS, 1IUHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U OMKCAHUE OKpAIMBAHUS IUJIAMEHU MOHAMH HATpUs, Kadus U
KaJIbLHUS;

uccie0BaHre aM(OTEPHBIX CBOMCTB TUIPOKCHAA ATIOMHHHS, THAPOKCHUIIA
xpoMma (1) u rumpokcuga UHKA;

pEILICHUE SKCTIEPUMEHTAIBHBIX 33J1ad M0 TeMe «BaxHeulmme mMeTamibl U ux
COEUHEHUSI.

XuMHUSA U OKPY/KAKIIas cpeaa

BemectBa 1 Marepuanbsl B ITOBCEAHEBHOM JKM3HM 4YEJIOBEKa. BakHeuine
BEILIECTBA M MaTepualibl, 00JacTH MX MPUMEHEHHs. be3omnacHoe HCIonab30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObiTy. IlepBas momob mpu XUMHYECKHX
0’KOrax U OTPABJICHUSIX.

Hosble Matepraiibl 1 TEXHOJIOTUU. | [pUHINAIIBI «3€TIEHON XUMUAW.

OCHOBBI 3KOJIOTMYECKOM TPAMOTHOCTH. XUMHUSA U 3J0pPOBbE. 3HAYCHHE
U3YYaeMbIX XUMHUYECKUX DJIEMEHTOB UM UX COCAMHEHUU i (QYHKIHMOHUPOBAHUS
opranusma yenoeka. [lonsTue o 310poBoM 00pase KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpelibl. DKOJOTUUECKHE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPOJa, a30Ta, CEPBI, TOKENbIX MeTaII0B. [loHsATHE
o IIJIK. Poip XuMuu B pellieHUH 3KOJIOTHISCKHUX MPOOIIeM.

OKCIEpUMEHTAIIBHOE M3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C
oOpasznaMu MaTtepuajgoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIE MaTepHalbl),
ONPENEIECHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOJIECIMPOBAHUE IMpoLEcca
o0Opa30BaHUs KUCIIOTHOTO JOXKS, U3yYCHHE €T0 BO3ACHCTBUS HA MAaTEPHAIIHI.

IloBTOpeHne W 00001IeHHMe 3HAHUIT OCHOBHBIX pa3aeyioB KypcoB 8-9
KJIACCOB

[Tepnonnueckuii 3akoH u [leproanueckas cucteMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUNA O CTPOCHUS aTOMA. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B MTEPUOJIaX U IPyNIIaAX.

CrtpoeHue BelecTBa B TBEPJIOM, JKHIKOM M Ta3000pa3HOM COCTOSSHUHU. Bubl
XUMUYECKON CBSI3U. 3aBUCMMOCTb CBOWMCTB BEILIECTBA OT THUMA KPUCTAJUIMYECKON
PEIIETKH U BUJIA XUMUYECKOH CBSI3H.

Knaccudukanuss XUMHYECKUX PpPEAKUUM 10 Ppa3Iu4yHbIM  IpPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTHM HPOTEKAHUSA XUMHYECKUX MPEBPALICHUN B
Pa3JIMYHBIX YCJIOBHUSX HA OCHOBE IIPEACTABICHUM XHUMHUYECKOM KHHETUKUA U
TEPMOJIMHAMUKH.

XUMHUYECKHE peakuu B pacTBopax. ['maponus coneil. Peakiuy okucieHus-
BOCCTaHOBJIEHUS. DIEKTPOJIU3.



CBoiicTBa KHCJIOT, OCHOBaHMW M CcOJied B CBeTe€ NpeACTaBICHUM 00
ANCKTPOJIMTUYCCKOM  JUCCOIMAIIUM W OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKiusx.

Mexcnpeomemmuwie ceazu

Peanuzanuss MeXNpeIMETHBIX CBS3€M MNpW M3YyYCHHMHM XUMHUM B 9 Kiacce
OCYILECTBIISICTCS dYepe3 HCIOJIb30BaHHME KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MIOHSATUM, IPUHSITHIX B OTJCIBHBIX €CTECTBEHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHbIE IOHATHS: sIBIEHUE (TpoLecc), HAy4YHbIN (axT,
TUTIOTE3a, TEOpHs, 3aKOH, aHaju3, CUHTE3, KiIaccu(ukaius, MNepUOJIUYHOCTD,
HAOJIOZICHUE, DKCIIEPUMEHT, MOJICIUPOBAHNUE, U3MEPEHUE, MOJENb, TEXHOJOTHS,
MaTepualbl.

dusnka: BEMIECTBO, TeJO, (U3UYECKUE BEIUYUHBI, C€IUHHIIBI HU3MEPEHUs,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, ATOMbI U MOJICKYJIbI, arperaTHbIe COCTOSTHUE
BEILIECTBA, CTPOCHHME Ta30B, JKUJIKOCTEH W TBEPABIX (KPUCTAJUIMUECKUX) Tell,
KpUCTaJUIMYeCcKas pelIieTKa, 3JIEKTPOH, SApO aToMa, MNPOTOH, HEWTPOH, WOH,
HYKJIUJI, ©30TOIbI, KBAHTHI, paJINOAKTUBHOCTD, ajb(da-, OeTa- 1 raMMa-u3IydcHHE,
AIIEKTPUUYECKUN 3apsiJl, MPOBOJHUKH, MOTYIPOBOIHUKHU, TUIJICKTPUKUA, COJTHCUHBIN
CIIEKTp, pasyioKeHre 0eI0ro CBeTa B CIIEKTP.

buomnorus: sxocucrtema, 6uocdepa, hoTocHHTE3, IPOIIECCH OOMEHA BEIIECTB,
MHUHEpPAJIbHBIC YIOOPEHHUS, MHKPOAJIEMEHTHI, MAaKpPO3JIEMEHTBI, ITUTATEIbHBIC
BEILIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI, TIJIAHETA 3EMJIA.

TexHonorus: CTPOUTENIbHBIE  TEXHOJIOTHUH, CEIIbCKOXO03SIMICTBEHHBIC
TEXHOJIOTUU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



[IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [IPOT'PAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHMS (YIJIYBJIEHHBII
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pPE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOy4eHHs XHMHUU B €IUHCTBE Y4eOHOU U
BOCITUTATEIBHOM ACSATEIBHOCTA 00pa30BaTEIbHON OpraHu3alil B COOTBETCTBUH C
TPaJAUIIMOHHBIMUA POCCUNUCKUMH COIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
IEHHOCTSIMU, TPUHATHIMU B OOILECTBE MpaBWIaMHM W HOPMaMy IMOBEACHUS U
CIOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHUSA, CaMOPa3BUTHS U COLMAIM3ALUU
oOyyJarommxcs.

JIuyHOCTHBIE ~ PE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpHEHTAUUM U
pacuIMpeHHe OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

MPOSIBJICHHE IIEHHOCTHOI'O OTHOILIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIIEe/IMI0, MMOHMMAHUE 3HAYECHHS] XHUMHYECKOU
HAyKWd U TEXHOJIOTMM B >KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTUU IKOHOMUKHU
Poccun u cBoero perunona;

2) rpaskKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHHE O COLMAIBHBIX HOpPMax MW TMpaBWIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHMBE, TMPOSBICHUE KOMMYHUKATHUBHOW KYyJIbTYphl B
pa3HO00pa3HOW COBMECTHOM EATEIbHOCTH;

CTpEeMJICHHE K B3aMMOIMOHMMAHUIO U B3aUMOITIOMOIIM B Ipoliecce yueOHou u
BHEYUYEOHOU JEATEIHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE€ MOBEJCHHE WU TMOCTYNKH CBOMX TOBapUIIEH C
MO3UIIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJEACTBUMN
MOCTYTIKOB;

3) popMUpPOBAHUS HEHHOCTH HAYYHOT O MIO3HAHUSA:

MHPOBO33PEHUYECKUE MPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PEakKIlvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PA3BUTUSI HAYKH U HEOOXOIUMBIE IS
MOHUMAaHUs CYIIIHOCTH HAyYHON KapTUHBI MUPA;

OCO3HAHWE LEHHOCTH HAYYHOI'O MO3HAHMS I Pa3BUTHS KAKIOTO YeIOBEKa
U NPOU3BOJUTEIBHBIX CUJI OOIIECTBA B IIEJIOM, POJIM M MECTa HAayKU «XHUMHUS» B
CUCTEME Hay4HbBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX PAa3BUTUSA MPUPOJIBI,
B3aMMOCBSI3IX YEJIOBEKa C MPUPOJIHON U TEXHOJIOTUYECKON CPeIoi;

MO3HaBaTelbHAsI MOTHBAlMsI M MHTEPEC K OOYUYEHHIO, TOTOBHOCTh H
CIOCOOHOCTh K CaMOpa3BUTHIO M CaMOOOpPa30BaHMUIO, K MCCIIEI0BATEIbCKON



NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBlIEHUS M YPOBHS JNalbHEUIIETO
oOyueHus;

4) BOCIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH >KW3HU, OTBETCTBEHHOI'O OTHONIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCIEJACTBUN U
HEIMPUSTUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJs, HAPKOTUKOB, KypEHUS ),
HEOOXOJIUMOCTH  COONIOJICHUS] MpaBui O€30MaCHOCTH TMpU  OOpallleHUH ¢
XUMHUYECKUMHU BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIIUSX;

5) TPy10BOI0 BOCIIMTAHMS:

dbopMHUpOBaHNE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBON IEATEIHLHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA M K MCCIIEIOBATEIbCKON JEATENHHOCTU KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusM HaydHOU cepbl, 0OCO3HAHNE BO3MOXHOCTH CaMOpeaIn3alid B 3TOU
chepe;

6) K0JI0rH4eCcKOro BOCIIMTAHUSA:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha
3emMJie, OCHOBE €€ CYILIECTBOBAHUS,

MOBBIINICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYphI: TMPUOOPETEHHE OIbITa
IUIAHUPOBAHMUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKpY’)Karollel Cpellbl; OCO3HaHWE TIJI00AJBbHOIO XapakTepa AKOJOTMYECKHUX
npobsieM W MyTed MX PEeIICHHs; CIIOCOOHOCTh MPUMEHSTh 3HAHMS, MOJyYaeMble
MpU U3YYCHUU XHUMHH, JUISl PELICHUS 3a/1a4, CBA3AHHBIX C OKPYKAIOUIEH CpelloH;
AKTUBHOE HENPUATHE JACHUCTBUM, IPUHOCIIIUMX BpEI OKPYXKAKOUIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTENS B YCIOBUAX B3aUMOCBSI3U
MPUPOTHOM, TEXHOJIOIMUYECKOW M COLMAIBHOM Cpell; TOTOBHOCTh K Y4YacTHUIO B
MPAKTUYECKON JeATEIbHOCTU SKOJIOTMYECKON HAMPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3ynbTaThl 0O0YyYaroMIMXCs, OCBOMBIIMX MpOTrpamMmy IO
XUMHH OCHOBHOT'O 00LIEro 00pa30BaHusl, BKIIIOYAIOT:

YCBOECHHUE MEXKIUCLUUIUIMHAPHBIX (MEXIPEIAMETHBIX) NOHITUH, OTpasKarolInX
MaTepuaibHOE E€IUHCTBO MHpa M IpOLEecC IO3HaHUs (BELIECTBO, CBOMCTBO,
9HEprusi, sBJIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOII0/IeHUE, U3MEPEHNUE, UCCIIE0BAaHNE, SKCTIEPUMEHT U IPYTHE);

OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU JEHCTBUSAMHU (TIO3HABATEIbHBIMH,
KOMMYHHUKaTUBHBIMH,  PEryJSTHUBHBIMU),  BaXXHBIMM  JJI1  IOBBIIICHUSA
3G ()EKTUBHOCTH OCBOEHMS COJEpkKaHUS Y4eOHOTro MpeaMeTa, (POpMUPOBAHUS



KOMIIETEHIU, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JAEATEIbHOCTH
00y4Yaronmxcs B Kypce XuMHUu;

CIIOCOOHOCTh UX MCIOJIb30BAaTh B YUEOHOM, MO3HABATEIbHONW U COLIMAIHLHOM
MIPaKTHUKE.

ITo3naBaTe/ibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jijornyeckue 1eiicTBUA:

YMEHHUS HCIOJIb30BaTh MNPUEMbl JIOTHUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUUYECKUX MOHSATUM (BBIACIATH UX CYIIECTBEHHbBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSTUSIMHU); aHAIU3UPOBAT,
CpaBHUBATh, 0000mIaTh, BHIOMPATh OCHOBAHWUS JUIA KJIacCUPUKAIUK U
CHUCTEMATHU3alIMU XUMHYECKUX BEIIECTB M XMMHUYECKUX PEaKIUi; yCTaHABIMBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3U  MEXKIYy OOBEKTaMH HM3Y4YEHHUS, CTPOUTH
JIOTUYECKUE pacCyXaeHusi (MHAYKTUBHBIC, JEAyKTUBHBIC, 10 aHAJOTHH);
npejyiarath KpUTEPUM W BBISABISATH OOIIHME 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
M3Yy4aeMbIX MPOLECCAX U SBJICHUSX; MPOBOJIUTH BHIBOAbI U 3aKIIOUCHUS; YMEHUS
MIPUMEHATh B IPOIECCE MO3HAHUS TMOHATUA (MPEIMETHbICE U METalpeIMETHBIC),
CUMBOJIMUECKHE (3HAKOBBIC) MOJICIH, UCIIOIb3YEeMbI€ B XUMUH, PEOOPA30BBIBAThH
MOJIEIbHBIC MPEICTABICHUS — XMMUYECKUI 3HAK (CHMBOJI 2JIEMEHTA), XUMUUYECKas
dbopmyna U ypaBHEHHE XUMHUYECKOW PEAKIIUU — TP PEIICHUN YYEOHBIX 3a1ad; C
YYETOM OTHUX MOJEIBHBIX IPEICTABICHUM  XapAKTEPU30BATh HU3Y4aEMbIE
XUMHUYECKHUE BEIIECTBA U XUMUUECKHUE PEAKIIUU.

ba3oBble wucciaenoBareJbcKue AeMCTBUA (METOAbI HAYYHOIO IO3HAHUA
BEILIECTB M SIBJICHMI):

YMEHHSI TPUMEHATh METOAbl HAYYHOTO IO3HAHUS BEIIECTB W SIBJICHUN Ha
SMIIMPUYECKOM W TEOPETHUYECKOM YPOBHSAX B Yy4eOHOM TO3HABATCIBHON U
MPOECKTHO-UCCIIEAOBATEIBCKON NEATEIBHOCTH;

YMEHHUS HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS U CAMOCTOSITEIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PaKThI, BHISIBISATh
u (popMynrpoBaTh MpPOOJIEMy, ONMPEAENATh Ieb W 3a7a4d, COOTBETCTBYIOIINE
pEIIeHHI0 MTPOOJIEMBI; TIPEeAIaraTh OMUCATENbHYIO HIIH O0BSICHUTEIHHYIO THIIOTE3Y
U OCYIIECTBJISITh €€ MPOBEPKY; YMEHHS MPOBOJUTH HM3MEPEHUS] HEOOXOJIUMBIX
MapaMeTpoB, BBIYUCIICHUSA, MOJEIUPOBaHUE, HAOMIOJCHUS M OSKCIEPUMEHTHI
(peasibHbIE W MBICJICHHBIE), CaMOCTOSITEILHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHUST W BBIBOJABI MO pe3yjbTaTaM IMPOBEIACHHOTO OTIBITA,
HCCIIeIOBAHUSI, COCTABIIATH OTYET O MPOJACIIaHHON padoTe;

Pabora ¢ undpopmanmueii:

YMEHHSI OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MHQPOpMAIUU (HAyUYHO-

MONyJisipHasl JIUTepaTypa XHUMHUYECKOIO COJIEp)KaHMs, CIPAaBOYHBIE MOCOOUS,



pecypcbl MHTepHeTa); aHanu3upoBaTh HHGOPMAIIMIO U KPUTHUYECKH OIEHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEUYMBOCTH, OTOMpaTh M HMHTEPIPETUPOBATH
UHPOPMAIIMIO, 3HAYUMYIO Ui PEIIeHUs y4eOHOW 3aJauu; yMEHHsI MPUMEHSTh
pasnuYHble METOABl W (OPMYyIHMPOBATH 3aMpoChl TpPHU TOHCKE U OTOOpe
uHboOpMaluy, HEOOXOIMMOM Ui BBINOJHEHHUS Y4YEOHBIX 3aJlad; HCIOJb30BaTh
UH(POPMALIMOHHO KOMMYHHUKATHUBHBIE TEXHOJOTMU U PA3JIUYHBIE ITOUCKOBBIC
CHUCTEMBI; CAaMOCTOSTEIBHO BHIOMpPATh ONTUMAIBHYIO (OpPMYy TPEACTaBICHUS
uHpopmanuu (cxembl, rpa@uKH, IUArpaMMbl, TAOJMIbI, PUCYHKH W JpYyrue
(GbopMbI); YMEHHUS HCHOIb30BaTh HAYYHBIA SI3BbIK B Kaue€CTBE CPENCTBA PalOOTHI C
XUMHYECKONH uHpoOpManuel; NPUMEHATh MEXIpeaMETHbIe ((PU3NYeCKUue U
MaTeMaTUYECKHE) 3HaKU W CUMBOJIBI, (DOPMYIibl, aOOpeBUATYPBI, HOMEHKIIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH.

KOMMyHl/IKaTHBHI)Ie YHUBEPCAJIBbHBIC yqeﬁﬂue IleﬁCTBHHZ

1) ymenus obmienus (MMCbMEHHON U YCTHONW KOMMYHUKAIIHH ):

MPEACTABIISITh TOJYYCHHBIC PE3YyJIbTaThl MO3HABATEIBHOM JCATEIHHOCTU B
YCTHBIX W THCbMEHHBIX TEKCTaX; IMyOJMYHO BBICTYyNaThb C Mpe3eHTaluuen
pPEe3yIbTAaTOB BBIMIOJIHEHUS] XUMHUYECKOIO JKCIEPUMEHTa (HUCCIeA0BaTEIbCKOM
71a00paTOPHON MM MPAKTUYECKON pabOoThI, y4eOHOTO MPOEKTA); B X0/ IUajIora u
(M) AMCKYCCHU 3a/1aBaTh BOIIPOCHI MO 0OCYKJaeMOl TeMEe U BBICKA3bIBATh UJIEH,
bopMyIUpPOBaTh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS MPEI0KEHHON
3a/1auu.

2) yMeHus1 y4eOHOro COTpyAHUYECTBA (rPyIIOBas KOMMYHHKAIW):

y4acTBOBaTh B TPYNMOBBIX (opmax paboOThI: MIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI pabOThl, OMpENesTh CBOIO POJib, PACHPENEATh 3aJauydl MEXAy
YJICHaMH TPYIIBI;, BBITIOJHATh CBOIO 4YacTh pPabOThl, KOOPJIWHUPOBATH CBOU
JNEUCTBUS C ACUCTBHSIMH JAPYTUX UYJICHOB KOMAH[BI, OMPEICIATh KPUTEPUU IO
OLICHKE KayecTBa BBIMOJHEHHON paloThl; pelllaTh BO3HHUKAIOIIKME MPOOIeMbl Ha
OCHOBE yd4eTa OONIMX HHTEPECOB M COIJIACOBAHMS MO3WIMH, y4acTBOBaTh B
oOcyXneHnr, OOMEHE MHEHUSIMH, «MO3TOBOM IITypMe» W JApyrux ¢dopmax
B3aUMOJICUCTBUS.

PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbIe 1eliCTBUSA

OBJ'IaIleHI/Ie YHUBCPCAJIbHBIMHU y‘-Ie6HBIMI/I PEryJIATHBHBIMU HGIZCTBHSIMH
BKJIIOYACT Pa3BUTUC CaMOOpPraHmn3aliviii, CaAMOKOHTPOJIA, CAMOKOPpPCKIHH, B TOM
YHUCJIC:



YMEHMS pellaTh yuyeOHble M MCCIEN0BATENbCKUE 3a/aud: CAMOCTOSITEIBHO
BbIOMpaTh CHOCOO peuieHus: yueOHOM 3a1auu (CpaBHHUBATh HECKOJBKO BAPUAHTOB
peuieHusi, BbIOMPATh HaumOoOJee MOAXOAAMIMI C YYETOM CaMOCTOSITENbHO
BBIJICJICHHBIX KPUTEPHUEB), IIIAHUPOBATH CBOIO padOTy MpU pEelIEHUU Y4eOHOU WIn
UCCJENOBATENLCKOW  3aJaud; Ha  OCHOBE  IOJYYEHHBIX  PE3YyJIbTaTOB
dbopmyHpoBaTh 000OIICHUS W BBIBOABI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHC
IPOLIECCOB; aHAJIM3UPOBATh PE3YJIbTAThbl: COOTHOCUTH CBOM JIEUCTBHUSL C
IUIAHUPYEMBIMU  PE3YJIbTATAMM, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIbHOCTh HA OCHOBE CAMOAHAaIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI

IIpenmeTHble pe3yiabTaThl OCBOCHMS MPOTrpaMMbl IO XHWMHH OCHOBHOIO
oO1rero oOpa3oBaHMsl Ha YIUIYOJEHHOM YPOBHE MMEIOT 00Iee cojeprKaTelbHOe
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXKIY
co0OH, YTO TO3BOJISIET PEATM30BBIBATH YIIIyOJIECHHOE HM3yYE€HHE KaK B paMKax
OTHEJIbHBIX KJAcCOB, TaK MW B paMKax peaju3allid HWHIWBUAYAIbHBIX
o0pa30oBaTeIbHBIX TPACKTOPUI, B TOM YHUCJI€ HCIIONB3YSI CETEBOE B3aUMOJCHCTBUE
opranuzanuu. [lo 3aBeplieHUH pean3aluy MPOrpaMMbl YITyOJEHHOTO YPOBHS
oOyyJarommecsi CMOTYT JIeTalbHEE OCBOUTh MaTepuall, OBJAJETh PaCIIMPEHHBIM
KPyTOM TIOHSITUH ¥ METOJIOB, PEIIaTh 3a/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pE3yJbTAThl BKIIOYAIOT: OCBOCHHUE OOYYAFOIIMMUCS HAYYHBIX
3HAHWM, yMEHUHW W CHocoOOB JEWCTBUM, cHenuPUYecKkux sl MPeIMETHOM
obnactu «XUMHS»;, OCHOBbI HAy4YHOTO MBIIIJICHUS; BHUABI ACATEIBHOCTH IO
MOJIYyYCHUI0 HOBOTO 3HAHUS, €ro HUHTEpIpeTalu, MOpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMUYHBIX YYEOHBIX U PEATbHBIX >KU3HECHHBIX YCJIOBUSX;
o0ecrieurMBalOT BO3MOXKHOCTh YCIICITHOI'O OOYyYCHHUS Ha CICAYIOIIEM YPOBHE
oOpa3oBaHUs.

K xonmy oOyuenus 6 8 knacce y oOyuwaromerocss OyayT cGOpMHUPOBAHBI
CIICYIOIAE TPEIMETHBIC pPe3yJbTaThl H3YUYCHHS XUMHUU Ha YIIIyOJCHHBIM
YpOBHE:

PacCKpbIBATh CMBICI OCHOBHBIX XUMHYECKHX MOHSATHM: aTOM, MOJIEKYJa,
XMMUYECKUN DJIEMEHT, METAJUI, HEMETaJll, aJUIOTPONHs, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OJHOpPOJHAS W HEOJHOPOJIHAS), BAJCHTHOCTb,
OTHOCHUTEJIbHAA aTOMHAasi M MOJICKYJISIpHAsi Macca, KOJIUYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBas JOJISI XMMHUYECKOrO »JJEMEHTa B COCIMHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEINIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBAHHUE,
CoJIb, aM(OTEPHBIM OKCHJ, aM(POTEPHBIM THIAPOKCHI, XHUMHYECKas peaKIus,



KJaccu(ukanys peakiuil: peakiiii COCIUHEHUSI, PEaKIUU Pa3JIOKEHUs, PEaKIuu
3aMEIICHUs, peaklud OOMEHa, 9K30- W JHJOTEPMHUYECKHE PEaKIMH; TEIIOBOU
addexT peakiuu; Aapo aToma, SJIEKTPOHHBIA CIOM aToma, aTOMHasi OpOUTAaIb,
paanyc aroma, XUMUYECKas CBS3b, NOJISIPHASI U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAasl CBSI3b, WOH, KAaTUOH, AaHUOH, pacTBOpP, MaccoBasi JOJisI BEIIECTBA
(mporieHTHAs KOHIIEHTpAIUsl) B PacTBOpPE, MOJISIpHAs KOHIICHTpAIlMs BEIIeCTBa B
pacTBOpE; DIIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCICHUS, OKHUCIUTEIN U
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTaHOBJICHUE, OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIHHBIC PEAKIIMH, METO/ SJIEKTPOHHOTO OaaHca;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA H
MIPUMEHSTh 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALLCHUMN;

UCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsi COCTaBIEHUsI (OpPMYJI BEIIECTB
Y YPABHEHU XUMUYECKHUX PEAKIINM;

ONpEeNeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHHUSX,
CTENICHb OKHCIICHUS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTh
BEII[ECTB K OIPEJICIICHHOMY KJIACCY COE€IMHEHUM 1Mo (opMysiaM, BUBI XUMUYECKOU
CBsI3U (KOBJICHTHOW M MOHHOW) B HEOPraHUUECKUX COCTMHEHUSX;

PacKpbIBaTh CMBICI 3aKOHOB COXPAHECHMSI MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepmommueckoro 3axkona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOpHUH, 3aKOHa ABOTaIpO U €ro CIEACTBUN, IPEACTABICHUN O HAYUYHBIX METO/JaX
MO3HAHMS, B TOM YHCJIE OKCHEPUMEHTAIBHBIX M TEOPETUYECKUX METOAaxX
MCCJICIOBAHUS BEIIECTB U U3YUCHUSI XUMUYECKUX PEAKIU;

JIEMOHCTPUPOBATh IMOHHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JIEMEHTOB OT UX MOJI0KeHUs B [leproanueckoii cucreme:

ONMKCHIBATH W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoguueckoit
CUCTEMbl XMMHUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATHUS «rJlaBHas moarpynmna (A-
rpymnmna)» u «nodouynas noarpynmna (b-rpynma)», «Manbeie nepuoab» U «O0JbIINE
MEPUOIBDY;

COOTHOCUTh 0003HAYCHHSI, KOTOPhIE MMEIOTCA B Tabmuie «llepmommueckas
cucrema xumuueckux oanemeHtoB . W. Mengeneesay, ¢ 4YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsijl
sqipa, 00I111ee YHUCIIO DJIEKTPOHOB U PACIPEICIICHUE UX T10 AJIEKTPOHHBIM CJIO0SIM);

OOBSICHSITh CBSI3b TOJIOKEHMST d3JeMeHTa B llepuoauueckoil cucreme ¢
pacnpeieieHUEeM BJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOIYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPUOJIOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPraHUYeCKHue BeIeCTBa,
XUMHUUYECKHE peakIuu (110 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TeroBomMy 3¢ (dexTy);



XapakTepu3oBaTh (OMUCHIBATh) (DU3UUYECKUE U XHUMHUYECKHE CBOMCTBA
MPOCTHIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOJIOPO/A, BOJIbI, OOIINE XUMUYECKUE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBaHWUH W COJieH, TEHETHYCCKYIO CBS3b MEXKIY
HUMU, TOATBEPXKIAs MPUMEpPaMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

OMMKCHIBATHh POJIb KUCIOPOAA, BOJIOPOJA U BOABI B MPUPOIHBIX MPOIECCax, B
JKUBBIX OpraHU3Max, WX MPUMEHEHUE B Pa3IMUHBIX OTPACISIX MPOMBIIIJICHHOCTH,
BO3MOYKHOE MICTIOJIb30BAHKME B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH MPOTECKAHUS XUMHUYECKUX MPEBPAIICHUA B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEJBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJTF0 XUMHYECKOTO 3JIEMEHTa B COSTUHEHNH,
MAacCCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTAa Mo (opmylie COeqUHEHUsS, HAXOIUTh
pOCTENITy0 (POpMyITy BEIIECTBA MO MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBAa B PACTBOPE, MOJISPHYIO KOHIIEHTPAIlMIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYEThI IO YPaBHEHUSIM XUMHUYECKON PEaKIINM;

MPUMEHSATh OCHOBHBIC OIEPAIlM MBICIUTEIBLHON JEATEILHOCTH — aHAN3 U
CHUHTE3, CpaBHCHHE, 0000IIECHNE, CHCTEMAaTHU3aINI0, KIIACCU(HUKAIIUIO, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBsI3¢d — i1  M3yYCHUS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMii, eCTECTBEHHO-HAYYHbIE METObI TTO3HAHUS — HAOIOACHUE,
U3MEpPCHHE, MOJACIUPOBAHUE, DKCIEPUMEHT (peadbHBIA M MBICICHHBIA) — IS
OCBOCHHMSI Y4EOHOTO COJICPKAHNUS,

pacKphIBaTh  CYIIHOCTh TMPOIECCOB OKUCIEHUS ¥  BOCCTAHOBIICHUS,
COCTaBJISITh YPABHEHHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
(MeToI0M 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBSI3W MEXAY pEATbHO HAOMIOMaeMBIMH XUMHUYCCKAMU
SIBJICHHSIMH ¥ TIPOIIECCAMHM, MMPOUCXOSAIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCHTh XUMUYCCKHE 3HAHUS CO 3HAHUSMU
JPYTUX YY4EOHBIX MPEIMETOB;

coOmoaTh mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
WCITOJIb30BAaHUN XUMHUYECKOM TIOCYIbI M OOOpYJOBaHHWS, a TakkKe IpaBuUia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSIMH BBITOTHCHUS
7a00paTOPHBIX OIBITOB W MPAKTUYECKHX padOT MO TMOIYYEHUI0O W COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOJIOPOAA M KHUCJIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C
ONPENICIIECHHOM  MacCOBOWM  JIOJIEM  PACTBOPEHHOIO  BEIIECTBA, PELICHUIO
OKCIICPUMEHTAIBHBIX 3amad 1o TemMe «OCHOBHBIC KIJIACCHl HEOPTaHWYECKHUX
COCIMHCHUIY,



JEMOHCTPUPOBATh  BIAJCHUE OCHOBAMH XUMHUYECKOHW TI'PaMOTHOCTH,
BKJIIOYAIOIIEH yMEeHHsI 6e30macHOro oOpamieHusi ¢ BEIeCTBAMH, UCIIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HU, & TAK)KE 3HAHHE MPABUJI MIOBEJCHUS B LEJISIX COEpPEeKEHUs
3I0POBbSI U OKPYKAIOIIEH CPEIbI.

K xoHmy oOydenuss ¢ 9 kaacce y oOydarmierocs OyayT copMHpOBaHbBI
CIIEMYIONIHE TIPEAMETHBIC PE3yNbTaThl H3YUEHUS XUMHUUW Ha YTIyOJCHHBIM
YPOBHE:

PACKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMHUYECKAN DJIEMEHT,
aToM, MOJIEKYyJila, HWOH, KaTHOH, aHWUOH, OJJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, TeIIoBoM 3P(HEKT peakiuu, MOIb, MOJISIPHBIN
00BEM, pacTBOp;

ANEKTPOJIUTHI, HEAIEKTPOIUTHI, ANEKTPOIUTHYECKAST TUCCOLMAIUS, PEAKLIUH
MOHHOTO OOMEHa, TUIPOJU3 COoJIed, OOpaTUMble M HEOOpATHMbIE pPEAKIUHU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIMU, OKHUCIUTEIb, BOCCTAaHOBUTEIIb,
OKHCJICHME W BOCCTAaHOBJICHHE, OJICKTPOJU3, aJUIOTpOmus, amM(pOTEPHOCTS,
XUMHYECKasd CBA3b (KOBAJEHTHAsl, MOHHAS, META/NIMYECKas), MEKMOJICKYJISIPHBIC
B3aMMOJICHCTBUSL (BOJOpPOAHAsT CBsA3b, CWIbl Ban-nep-Baanbca), KOMIUIEKCHBIC
COCIMHEHUS, KPUCTAIMYECKUE pelieTKH (MPUMUTHBHAsS KyOuueckas, 0OBEMHO-
LEHTPUPOBAHHAS KyOndeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi IUJIOTHOYNAaKOBAaHHAs), KOPPO3Usl METAIUIOB, CIUIABBI; CKOPOCTH
XUMHAYECKON PEaKInu, KaTaau3, XMMUYECKOE PAaBHOBECHUE, AJIEMEHTBl XUMUYECKOU
TEPMOJMHAMUKHU KaK OJJHOM U3 TeopeTnyeckux ocHoB xumuu; [1/1K;

WUTIOCTPUPOBATh  B3aMMOCBSA3b  OCHOBHBIX XUMHUYECKUX TIOHSATUU U
MPUMEHSTH 3TU OHSATHUS IPU ONKUCAHUY BEILIECTB U UX MPEBPAILICHUMN;

UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsSi COCTaBICHUS (POPMYJI BEIIECTB
Y YPABHEHUM XUMUUYECKUX PEAKLINM;

OMPENEATh BAJEHTHOCTh U CTENEHb OKHUCJICHUS XUMUUYECKUX DJIEMEHTOB B
COCIMHEHHUSAX Pa3IMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEIMHEHUN Mo (opmysiaM, BHIbI XHUMHYECKOW CBSI3M (KOBAJICHTHOW,
MOHHOM, METAJJIMYECKOW) B HEOPraHWYECKHX COCIUHEHUSIX, 3apsA]l HOHA IO
XUMHUYECKON (opmyJsie, XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMYECKHX
COEIMHEHNI, TUTI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cmbichn [lepmommueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 TOHUMAHHUE:

ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3inyarh MOHATUS «A-Tpynmna» u «b-
rpyImnay, «Majble IEPUOAbD» U «OOIbIITNE IEPUOIBDY;



OOBSICHATH CBSI3b TMOJOKEHUS dyeMeHTa B llepuoguyeckoit cucreme cC
pacrpesieiecHueM 3JIEKTPOHOB MO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM H
OpOHUTAISIM aTOMOB TIEPBBIX YETHIPEX IMEPHOIOB;

BBIICIIATH OOIIME 3aKOHOMEPHOCTH B M3MCHECHHHM CBOWCTB JJIEMEHTOB M HMX
COEIMHEHUM (KUCITOTHO-OCHOBHBIX U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHJIOB) B Tpejesiax MaJIbIX MEPHUOJIOB U TJIaBHBIX MOATPYII C
Y4E€TOM CTPOCHHUS UX aTOMOB;

PacKpbIBaTh CMBIC TEOPHUH AIEKTPOJIMTUIECKON THUCCcOoLMaIny, 3aKoHa ['ecca
U €ro CIJEJICTBUI, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peaklud, HaANpPABJICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3IMYHBIX (haKTOPOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTbhI, HEOPraHWYECKHUE BELIECTBA,
XUMUYECKUAE PEAKIHH (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0
TeroBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, M0 W3MEHEHUIO
CTENICHEH OKHCICHUS XMUMHYECKUX HJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO
KaTanu3aTropa);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCAMHCHHM, MOATBEP)KIasi 3TO OMKCAHHE
npuUMEpPaMH  MOJEKYJSIPHBIX W HOHHBIX  YPaBHEHUW  COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIINM;

COCTaBJISATh YPABHEHUS: JICKTPOJIUTHUECCKON TUCCOIUAIIMHN KUCIIOT, MIEI04eH
W COJICH; TIONHBICE W COKpAICHHBIC YpaBHEHWS pEaKIuii HOHHOTO OOMCHa;
peakimii, TMOATBEPKIAIOIMINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U  MEKIY
BEII[ECTBAMH PA3TUIHBIX KIIACCOB,;

packpbIBaTh  CYIIHOCTh MPOIIECCOB THUIPOJM3a COJeH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX U MOJIEKYJISIPHBIX YpaBHEHUH peakiui, CyIIHOCTh
OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OanaHca ATUX PEaAKIINA;

MIPEICKA3bIBATh XapaKTeP CPEIbl B BOIHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBaTh) (U3UYECKME U XHUMHYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHHi, 00p, a3oT, ¢pocdop,
cepa, XJIOp, HATpUH, Kallhii, MArHUM, KalbIU{, AJIIOMUHUN, XKEJI€30, ME/b, LINHK,
cepebpo) U 00pa30BAHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHUCJIE UX BOIHBIX
pacTBOpOB (aMMHaK, XJOPOBOJIOPOJ, cepoBogopon, okcuasl yriepoxa (I, 1V),
kpemuaus (1V), asora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
CepHHCTas, cepHas, a30THas, (ocdopHas, yrompHas, KpEMHHEBas KHUCIIOTHI,
okcuabl U rugpokcuabl MetamioB |A—IIA-rpynn, amomunus, meau (1), umnka,
xenesa (11 u 111));



MOSICHSATH COCTaB, OTHEJbHBIE CHOCOOBI MOJYYEHHS U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOACpKAIINE KUCIOTHl XJIOpa, a30TUCTasi, OOpHAas, yKCycHas
KHCIJIOTBI U MX coiin, Tamorenusibl kpemuus (1V) u gocdopa (Il u V), okcua u
ruapokcu xpoma (111), nepmanranar xanus;

OIMKCHIBATH POJIb BAKHEHIITNX U3y4aeMbIX BEIIECTB B IPUPOIHBIX MIPOIIECCaX,
BIIUSIHUE HA KUBBIE OPraHU3MbI, IPUMEHEHHE B PA3JIMUHBIX OTPACISAX IKOHOMUKH,
UCITIOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MAaT€PUAIOB U TEXHOJIOTHIA;

MPOBOAUThL PEaKIUH, MOJTBEPKIAIOIINE KAUeCTBEHHBIA COCTAB Pa3IMUHBIX
BEILIECTB, PACIO3HABATH OIBITHBIM IyTEM COJEpIKalllMecs] B BOJHBIX PAcCTBOpax
WOHBI: XJIOpUA-, OpoMua-, uoaua-, cyibdar-, docdar-, kapboHar-, CHIHUKAT-,
cylbuT-, cynb@ua-, HUTpaT- W HUTPUT-UOHBI, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJbliKs, alIOMUHUS, *ene3a (2+) u xeneza (3+), meau (2+),
IIUHKA;

OOBSICHATHh M MPOTHO3UPOBATH CBOWCTBA BAKHEHIINX M3y4aeMbIX BEIICCTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUSI, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMHUYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIOBUSAX HAa OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHUMHYECKOW KHHETUKU H
TEPMOTMHAMUKHY;

BBIYHCIIATh OTHOCUTEJIHHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJII0  BEIllECTBA B PAacTBOPE, MOJIBHYIO JOJIF0 XUMHUYECKOrO 3JIEMEHTAa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpPAllMIO BEIIecTBA B pPACTBOpPE, HAXOIUTh
POCTEUITy 0 (POPMYITy BEIIecTBa O MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOAUTH PACUEThI [0 YPABHEHUSIM XUMUYECKUX PEAKIUNA C YUYETOM HEAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJlA MPOJYKTAa, 3HAYECHHS TEIJIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEeH;

coOmogaTe  mpaBuia Oe3omacHOW  paboOThl B jabopaTopuu  IpH
UCIIOJIb30BAaHUM XUMHUYECKONM TOCyIbl M OOOpyJOBaHUS, a TakKKe IpaBuiia
oOparieHusi ¢ BEMECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMH BBITTOTHCHUS
7a00paTOPHBIX OIBITOB U MPAaKTUYECKUX padOT MO MOIYYEHUI0O M COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHMaka M VYIJEKHCIOro Ta3a) U PEHICHUIO
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM Kypca, TMPEeJCTaBIsTh Pe3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, rpad)UKOB, TAOJIUI] U BBISIBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIC OIEpAllMM MBICIUTEIBLHON NEATeTbHOCTH (aHATU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CUCTEMATH3allMi0, BBISIBICHUE MNPUYUHHO-
CJICJICTBEHHBIX CBSI3€M) MPU U3YUYEHUU CBOMCTB BEILIECTB U XMMHUYECKUX PEaKIUH,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU MO3HaHUS (HAOJIOJeHUE, N3MEPEHNE,
MOJIETUPOBAHUE, SKCIEPUMEHT (PeaibHBIN U MBICIICHHBIN);



OpPUMEHSTh  IpaBWia  Oe30macHOro  oOpalleHHs € BEILIECTBaMy,
UCIOJB3YEMBIMU B IIOBCEAHEBHOM JKM3HM, I[paBUia IOBEIECHUS B LEIAX
cOepexeHuss 3J0pOBbS U OKPYXKAIOIIEH NPHUPOAHOW Cpeibl, MOHUMATh BpeE.
(omacHOCTh) BO3JEHCTBUS HA JKUBBIE OPTaHU3MBI OMNPEICICHHBIX BEIIECTB,
HOSICHATh Ha IMpUMepax CrocoObl YMEHbBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOrO
BO3/ICICTBUS, 3HAUEHUE )KUPOB, OEJIKOB, YTIIEBOIOB /JIsi OpraHU3Ma YeIOBEeKa;

UCIIOJIb30BaTh MOJIyYEHHBIE MPEACTaBICHUS O cdepax MNpoPecCUOHAIBHON
JeSITEIbHOCTH, CBA3aHHBIX C HAYKON M COBPEMEHHBIMHU TEXHOJIOTUSMHU, KaK OCHOBY
Ui IPO(eCCHOHANTBHON OpUEHTAIlMM M JJIs OCO3HAHHOTO BBIOOpa XUMHUHM Kak
npo(UIBLHOrO MpeaMeTa MpU MPOJOJDKEHUH OOy4YeHHsI Ha YPOBHE CpPEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOW IPOEKTHO-HCCIIEAOBATEIBCKON JEATEIbHOCTH
XUMHYECKOH M XHUMHUKO-DKOJIOTUYECKOW HaMpaBIECHHOCTH, MPHOOPECTH OIBIT
POBEJCHUS YUEOHBIX UCCIIEIOBAaHUN B YCIOBUSAX 00pa30BaTeIbHBIX OPraHU3alINT,
a TaK»e opraHu3anuii (IEHTPOB) JOMOIHUTEIHLHOTO 00pa30BaHuUs JETEH.



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
KoimnyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3iesioB u (undposbie)
KonTtposbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Paznea 1. IlepBonayaibHble XUMHYECKHE IOHSTHUS
XuMHS — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U MPAKTHUECKON 8 2
JeSTETbHOCTH YeJIOBEKa
BemecTBa 1 xXuMuueckue
1.2 15 1
peakiumn
Hroro no pazneny 23
Pasnen 2. BaxkHelilune npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB
Bosnyx. [TonsTue o razax.
2.1 12 1 1
Kucnopona. Oxcubl
Bonopoa. [lonstue o kuciorax u
2.2 5 1
COJISIX
Bopa. PactBopsl. [lousarue 00
2.3 P 15 1 1
OCHOBaHUSIX
OCHOBHBIE KJ1acChI
2.4 . 11 1 1
HEOPraHUYECKUX COeTUHEHUI
Hroro mo pazneny 43

Paznen 3. Ilepuoanueckuii 3axon u [lepuogudeckasi cucrema xumuueckux 3jaemMeHToB [I. U. MenneneeBa. CTpoeHune aToMOB.

Xumnueckasi CBsi3b. OKHCJIUTENHLHO-BOCCTAHOBUTEIbHBIE P€aKIuu



[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

3.1 8
XAUMUYECKUX djiemeHToB 1. Y.
MenneneeBa. CtpoeHue aToma
XuMHUYecKas CBS3b.
3.2 OxucnuTensHo- 8
BOCCTaHOBUTEJIbHBIC PEAKIINH
Hroro no pazneny 16
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 85

[MPOTPAMME



9 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3ieioB U TeM (undposbie)
Ne n/m Konrtpoabubie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes!
Pa3znea 1. BemmecTBo 1 XUMHYecKasi peakus
11 [ToBTOpEHME U yriTyOJIeHUE 3HAHUH O 5
' BEILIECTBE
12 OcHOBHbBIE 3aKOHOMEPHOCTH IPOTEKAHUS 12 1 1
XUMHUYECKHUX PEaKIIHii
13 DNEKTPOIUTHYECKAS JUCCOLIUALIHS. 12 1 5
' XUMHYECKHE PEaKInU B PaCTBOPax
Htoro no pazneny 29
Pa3pen 2. HemeTa/JILI M X COCXUHEHUS
51 OO01mas xapakTepuCTHKa XUMUYIECKUX 7 1
' anemeHToB VIIA-rpynmnsl. ["anorenst
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 8
COEIMHEHUS
OO61as xapakTepUCTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3zot, pochop u ux 10 1
COETMHEHUS
OO6mras xapakTepucTUKa XUMHUECKUX
2.4 anemeHToB |VA-Tpynmel. Yriepon u 10 1 2
KpPEMHHI, UX COeTMHEHMs. bop
Hroro mo pazneny 35



Pa3gea 3. MeTaJJIbI M UX COeAUHEHUSA

3.1 OOmIue cBoiicTBa METAIIIOB 7
3.2 Baxknelimme MeTaluIbl 1 UX COSTUHEHUS 16 1 2
Hroro no pazneny 23
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
a1 BemecTBa u Matepualibl B )KU3HH YEIIOBEKA. 3
' OCHOBBI KOJIOTHYECKOI TPaMOTHOCTH
Hroro mo pazneny 3
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpeHue u 0600IeHNE 3HAHUI 10 )
' OCHOBHBIX Pa3JiejIoB KypcoB 8—9 KkiaccoB
Hroro no paszneny 10
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 4 11






IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

[IpenmeT xumuu. Poias XuMUH B )KU3HU
yenoBeka. [lonstue 06 nuctopuu
BO3HUKHOBCHHMSI M PA3BUTHUS XUMUHU. XUMUS B
CUCTEME HayK

Tena u BentectBa. Pu3nueckue u
XUMHUYECKHE CBOMCTBA BellecTB. Pusnueckue
A XUMHUYECKHUE SIBIIEHUS

IToustue o TCOPCTUUCCKHUX MCTOAaX
MMO3HaHUA B CCTCCTBCHHBIX HAYKax.
Hcrounnku xumudeckoi nHopmamu

[IpencraBneHust 0 HAYYHOM MMO3HAHUU HA
SMIIMPUYECKOM YPOBHE: Ha0JIIOIEHNE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIETIUPOBaHHE.
[TonsTre 0 MeTOAAaX PaOOTHI C XUMHUYCCKHMH
BemecTBamu. OO0py1I0BaHUE ITKOIHHOM
XUMHYECKOH J1abopaTopun

[TpakTrueckas padota Ne 1 mo teme
"[IpaBuna pa®oThl B 1a00OpaTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHBIM
obopynoBanuem"

Yucteie BerecTBa 1 cMecu. CrocoObl

KoaundyecTBo yacoB

Bcero

KonTtposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
U3yYeHUS

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTte/bHbIE

pecypchl



10

11

12

13

14

15

paszaesneHust cMecen

[IpakTuueckas pabora Ne 2 o Teme
"Paznenenue cmeceit (Ha mpuMepe OYUCTKH
MMOBapEHHOM comn)"

ATOMBI 1 MOJIEKYJIbI. XUMHYECKUE
aeMeHTHI. [IpocThie U Cl10KHBIE BEIIECTBA.

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

Xumuueckas popmyna. BareHTHOCTh aTOMOB
XHUMHAYECKHX 3JIeMEeHTOB. OnpeienieHne
BaJICHTHOCTHU aTOMOB 110 (hopMyJiaM
OMHAPHBIX COCAMHCHUN

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB

OTtHoCuUTENbHAs aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca.
Brruncienuss OTHOCUTENbHOM MOJIEKYJISIPHOM
Macchl BEUIECTB, MOJIIPHOM MaccChl, MaCChl
BEILIECTB U KOJIMYECTBA BEIIECTBA

MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B
coeTMHEHNHN. BrIUnciieHusa MaccoOBOM 10U
XUMHUYECKOTO AJIeMeHTa 1o (hopmyie
COETUHEHUS

Haxoxxnenue npocreiiiei popmyIibt
BEILIECTBA 110 MACCOBBIM JIOJISIM AJIEMEHTOB.
Brruucnenus npocreimeit GopmyIisl
BELIECTBA 110 MAaCCOBBIM HJIU MOJIbHBIM
JIOJISIM 3JIEMEHTOB

KommnuectBo Bemectsa. Monb. BzanMocBa3b
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KOJIMYECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX
eauHuL BeuiecTsa. MoisipHas Macca cMecH
BELICCTB

MonsHas gons XUMHYECKOT0 3JIEMEHTA B
coeauHeHnu. Haxoxaenue npocrenmen

(hOpMyIIBI BEIIeCTBA IO MOJIBHBIM JIOJISIM
DJIEMEHTOB

17

18

19

XHUMHUYECKHE SIBICHUS. XUMUYECKas peaKnus
u eé IIPpU3HAKU. 3aKoH COXpaHCHHA MACChI
BCIICCTB

ATOoMHO-MoOJIEKyIsIpHas Teopus. JKnu3Hb 1
nesteabHocTh M. B. JJomoHOCOBa

XUMHYECKUE ypaBHEHUS. THUIIBI XUMUYECKUX
peakuuii. Pac4€Thl M0 XUMHYECKUM
YPaBHEHUSAM KOJIMYECTBA U MACChl UCXOAHBIX
BEILIECTB WM IIPOYKTOB PEAKLINU

20

21

22

Brluncnenus 1o ypaBHeHUSM XUMHUYECKOU
peaKuu: KOJIMYECTBA BEIECTBA, MACCHI I10
U3BECTHOMY KOJIMYECTBY BEILECTBA, MacCe
peareHTOB WX IIPOyKTOB PEAKLIUN

Beruncnenus no ypaBHEHHUSIM XUMHUYECKOU
peakIK: KOJIMYECTBA BEIIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEILECTBA, MACCe
pPEareHTOB WU MPOAYKTOB PEAKIIUH

O06001IeHME ¥ cUCcTEMAaTU3alus 3HAHUI

23

24

Kontponbnas padota Ne 1 o teme
"BemecTtBa u XuMHuueckue peakuu"

Boznyx — cmech rasos. IlonsThe o rasax.
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26

27

28

29

30

31

3akoH ABorazpo. MossipHblif 00bEM ra3os

Brruuciienus o0b€éMa, KOJIMYECTBA BENISCTBA
rasa 1o U3BECTHOMY €0 KOJUYECTBY
BemecTBa, 00péMy. OTHOCHTENbHAS
IUIOTHOCTH ra30B. BeruncineHus
OTHOCUTEIBLHOM MJIOTHOCTHU ra30B

Onpenenenre OTHOCUTEIbHOMN
MOJIEKYJISIPHOI Macchl ra3000pa3Horo
BEIIECTBA 110 U3BECTHOM OTHOCUTENILHOM
IINIOTHOCTH

Brruncienuss OTHOCUTENbHOM MOJIEKYJISIPHOM
Macchl Ta3a Mo U3BECTHON OTHOCUTEIBHOM
IJIOTHOCTH

OObEMHBIE OTHOLLIEHUS Ta30B MIPU
XMMHAYECKHUX peaKkusixX. BeraucneHus
00BEMOB ra3oB MO YPaBHEHUIO XUMHUECKON
peakuuu

Kucnopon — 31neMeHT U IpOCTOE BEIIECTBO.

Oxcupl . CiocoOBI OTyUYeHUsT KHCIIOPO/a B
71a00paTOPUH U MPOMBIIITICHHOCTH

[IpakTuueckas pabora Ne 3 o Teme
"TTonmyuyeHue u cobupaHue KUCIopo/a,
M3y4YeHUe ero CBOMUcTB"

Kpyrosopot kuciopoaa B npupoae. O30H —
AJUTOTPOMHASE MOJU(PHUKAIMS KUCIOPOIa

32

TemnnoBoit 3ppekT XuMHUIECKON peaKnu,
TEPMOXHUMHUYECKUE YPABHEHUS, DK30- U
IHJIOTEPMHUYECKUE PeaKIiu. TOINBO.
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Hcnonn3oBaHue Y1 1 METaHa B KAYCCTBC
TOIIJINBA. 3an5{3HeHI/Ie BO3yXa.

Brruncnenust mo ypaBHeHUSIM XUMHYECKOM
peaKInu: KOJIMYeCTBa BEIIECTBA, 00BhEMA,
Macchl IO U3BECTHOMY KOJINYECTBY
BEIIECTBa, 00bEMY, Macce peareHTOB WK
MPOJIYKTOB PEaKIUU

34

35

36

KonTponbnas padorta Ne 2 o teme "Bo3zayx.
Kucnopona. Oxkcuasr"

Bonmopoa — 31eMeHT U MpocToe BEIecTBO.
Crioco0sl MostydeHus: BOAOPoa B
71a00paTOPHH M MIPOMBIIUIECHHOCTH

[Tpaktuyeckas pabora Ne 4 o Teme

"[Monyuenue u cobupanue BOIOpoOaa,
M3y4YeHHUe ero CBOMcTB"

37

38

39

Hcnonb30BaHue BOJOPOAA B KAUeCTBE
TOIIJINBA. HOHHTI/IG O KHUCJIOTaX U COJIAX.
CocraB KHUCJIOT U COJIEH

Brruncnenus 06b€ma, Kon4yecTBa BeIeCTBa
rasa 1o U3BECTHOMY €ro KOJINYECTBY
BELIECTBAa WM 00bEMY. Bhrunciaenus
00BEMOB ra30B 110 YPABHEHUIO XUMHUYECKOM
peakuuu

Brruncnenust mo ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MacChl TI0 U3BECTHOMY KOJINYECTBY
BEIIECTBA, 00bEMY, Macce PeareHToB Uin
MIPOYKTOB PEAKITUU



40

41
42

43

44

45

46

47

dusnueckue cBoiicTBa Boabl. Boga B
npupoje. AHaIU3 U CUHTE3 — METOIbI
M3yYEHUS COCTaBa BOJbI

XHUMHUYECKHE CBOMCTBA BOJLI
CocTaB OCHOBaHUIH

PactBopsI. PacTBOpHMOCTH BelecTB B BOJIE.
HaCBIH.[eHHLIe U HCHACBhIIIICHHBIC,
KOHLICHTPHPOBAHHbIC U pa30aBICHHbIC
pacTBOpbI

Crioco05b1 BBIPaXXCHHA KOHUOCHTpAuKU
pacTBOPOB: MaCCOBas AOJIA paCTBopéHHOFO
BCIICCTBA, MOJIApHAs KOHICHTpAIA

[TpakTrueckas padota Ne 5 mo Teme
"IIpuroroBiieHrE pACTBOPOB C OMPEACIEHHON
MAacCOBOH J0Jiei pacTBOPEHHOTO
BeuiecTBa.l[purorosieHne pacTBOpoB ¢
ONpeeaEHHON MOJISIPHOU KOHLICHTpaLUen
pacTBOpEHHOTO BemiecTra'

Brruncnenus ¢ uCNoyib30BaHUEM MOHATHUS
«MaccoBasi J0JIs1 BEIECTBA B paCTBOPE
Brruncnenus ¢ uCnosib30BaHUEM TTOHSATHUS

«MOJISIpHAsT KOHLCHTPAIWA paCTBOpéHHOFO
BCIICCTBa»

48

49

Posb pacTBOpOB B IpUpPOAE U )KU3HU
yenoBeka. KpyroBopot Bozbl B mpupoze.
3arpsi3HeHUE MPUPOAHBIX BOJ. OxpaHa u
OYHUCTKA IPUPOTHBIX BO/I.

BrrurcneHus ¢ UCmoyib30BaHueM TpaduKkoB



50

51

52

53

pacTBOPUMOCTH JJIsl pACUETOB
pacTBOPUMOCTH BEILECTB

Brriuncnenus ¢ ©CNoJib30BaHUEM MOHATHUS
«MaccoBasi J10J1s1 BELIECTBA B paCTBOPE»
Briuncienus ¢ uCrnoab30BaHUEM TTOHSATHS
«MOJISIpHAsl KOHIIEHTpaLKs pacTBOPEHHOTO
BEILIECTBA»

Brrurcnenus ¢ Ucmosib30BaHueM rpadukoB
PacTBOPUMOCTH T PACUETOB
PacTBOPUMOCTH BEIIECTB

O06001IeHME ¥ cucTeMaTU3alus 3HAHUI

54

55

KonTponbnas padora Ne 3 o reme
"Bonopox. Bona. PactBopsl. OcHOoBaHus"
OKcuipl: cocTaB, KIacCUPHUKAIINA,

TpHBI/IaJIBHBIe Ha3BaHU. HOJ’Iy‘IeHI/IC nu
XMMHYECKUE CBOMCTBA OKCHUJIOB

56

57

58

59

60

IlonsTue o TMAPOKCHUAaX — OCHOBAHHUAX U
KHCJIOPOACOACPIKAIINX KUCIIOTaX

dusnueckre 1 XUMHUECKHUE CBOMCTBA
kucioT. [Tonyuenue kucnot. Knaccuduxarus
OCHOBaHUH

[[l€noun, Ux CBOMCTBA U CITOCOOBI
nonyuyeHus. HepactBopuMble OCHOBaHMSA, UX
CBOICTBA U CIIOCOOBI OTYUYEHUS

[TonsiTre 06 aM(pOTEPHBIX THIPOKCHUIAX:
XMMHUYECKHUE CBOICTBA U MOJIy4YEHUE.
[IpumeneHne BaXKHEUIINX OCHOBaHUM

Conu: cocraB, knaccupuKanus,



61

62

63

64

TpUBHUaJbHbIE Ha3BaHUs. Du3znueckue u
XUMHUYECKHE CBOMCTBA cojiel. [lonyuenue
coien

I'enetnueckas CBA3b MCKIY KilacCcaMu
HCOPTaHNUYCCKUX COE€TUHEHUI

[Tpaktuyeckas pabora Ne 6. Pemenue
AKCIICPUMEHTAJIbHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COCTUHEHUI

Brruncienus no ypaBHeHHSIM XUMHYECKON
peaKIu: KOJIMIeCTBa BEMIECTBA, 00BhEMA,
MAacChI [0 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, 00bEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIIUU

Brruncnenust Mmaccul MMpoaAYyKTa pC€aKnu 1o
M3BECTHOM Macce OJHOTO M3 MCXOIHBIX
BEILIECTB, B3ATOTO B BUJIE PACTBODPA,
COJIEpIKalIero OnpeaeIEHHYI0 MaCCOBYIO
JIOJIF0 pACTBOPEHHOTO BEILIECTBA

65

KonTponbnas padorta Ne 4 o reme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeqrHeHnn"

66

67

[TepBbIe TOMBITKY KIaCCHPUKAITUN

XHMHYECKHX 3JIeMeHTOB. [IoHsaTHE O rpymnmax

CXOJHBIX 3JIEMEHTOB. DIIEMEHTHI, KOTOPbIE
00pa3yroT aM(OTEpHbIE OKCUIIBI U
THPOKCHUIBI

[Tepnonnueckuit 3akoH. OTKpBITHE
[Teproanueckoro 3akoHa.



68

KopoTkonepuonas u JUIMHHONIEPUOAHAS
dbopwmel [lepuonnyeckoii cuCTEMBI
xuMudeckux ayiemeHToB .. MeHeneeBa

[Tepuoab! u rpynmnbl. OCHOBHBIE CBEACHUS O
CTpOeHHUH aToMOB. COCTaB aTOMHBIX SIJIEP.
N3oTombl kKak pa3HOBUIHOCTH aTOMOB
XUMHUYECKOTO 3JI€MEHTa

69

70

71

DEeKTPOHBL. DNEKTPOHHAS] OPOUTAD

DOHepreTUYecKre ypPOBHU U MOTYPOBHH
aToma, S-, p-, d-opOuramu. DIeKTPOHHBIC
KOH(UTYpaIK U AJIEKTPOHHO-TpaduyecKkue
(bopMyIIBI aTOMOB

CrtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB
nepBbIxX 20 XUMUYECKUX IEMEHTOB
ITepnonnueckoii cucremst J1.11. Menneneena

72

73

74

3aKOHOMEPHOCTU U3MEHEHUS pajinyca
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAINTHYECKUX CBONCTB
o rpymnmnam u nepuojam Msmenenue
CBOMCTB COCTMHEHUI XUMHYECKUX
AJIEMEHTOB B MEpUOJIaX U Ipymmax

XapakTepucTuka XMMHUUECKOTO 3JIEMEHTA 10
ero nosioxeHuto B [leprogudeckoit cucreme
JI.1. Menaeneera

3nauenue [lepuoauueckoro 3akoHa u
[Tepronueckoit CUCTEMBbI XUMHYECKHUX
OJICMCHTOB JJIA pa3BUTHUSA HAYKHU U ITPAKTUKHU

75

BHCKTPOOT}’)I/II_I&TCJ'IBHOCTB XUMHUYCCKHUX
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sneMeHTOB. KoBaneHTHas noJjrsipHasd CBA3b
KoBanenThas HCTIOJISIpHAA CBA3b.

Honnast cBsi3b. DNIEKTPOHHBIE U CTPYKTYPHBIE
¢dbopmysl BemecTB. Kpucrannuueckue u
amop(HBbIe BelecTBa. TUIIBI
KPUCTAJUTMYECKUX PEHIETOK U UX
XapaKTEPUCTUKU

77

78

79

80

81
82

[TpuunHbl MHOrOOOpa3us BEUIECTB,
3aBHCHMOCTH CBOMCTB BEIIIECTB OT COCTaBa U
ctpoenus. CTeneHb OKUCICHUS

OKHUCIIUTETBHO-BOCCTAHOBUTEIBLHEIE
peakuuu. XUMHUYECKHE JIEMEHThI —
OKHCJIUTEJIM U BOCCTAHOBHUTEH.
CocraBneHue ypaBHEHUN OKUCIUTENIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI, METO
ANIEKTPOHHOTO OanaHca

Brrunciienus 1o ypaBHeHUSM XUMHUYECKON
peaKkiuu: KOJIMYEeCTBa BEIIeCTBa, 00bEMa,
MACCBI 10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, 00bEMY, Macce peareHTOB WIIH
MPOAYKTOB PEaKLUU

Brruncienus npocrenmen MOJeKyJIIpHOU
(bopMyIIbI BelecTBa MO U3BECTHHIM
MACCOBBIM JOJISIM DJIEMEHTOB

O0001IeHrEe ¥ cucTeMaTU3alus 3HaHUI

PesepBHBIii ypok

83
84

Pe3epBHbIi1 ypok

PesepsHbIii ypok

S



85 Pe3sepBHblii ypok

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

85



9 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHbIE
Hara uudposbie
Nem/m  Tema ypoka Konrpoabunie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
CtpoeHue aToMOB 1

[TocnemoBaTeIbHOCTD 3aMTOTHEHHS

AIIEKTPOHHBIX OpOUTAIeN ATOMOB MaJIbIX

nepro10B OCOOEHHOCTH 3aIIOJTHEHUS 1
AJIEKTPOHHBIX OpOUTAICH ATOMOB OOJIBIINX
MIEPHOJIOB

CreneHb OKUCIICHUS U BaJIEHTHOCTD
Bune xumnueckoi ¢Bsa3u

OOMeHHBI 1 JOHOPHO-aKIETITOPHBIN
MEXaHHU3M 00pa30BaHHUsl KOBAaJICHTHOMN
CBsI3U. MeXMOJIEKYIIIpHbIE
B3aMOIEUCTBUA

THIIBI KPUCTAIUINYECKUX PEIIETOK,

0COOCHHOCTH CTPOEHHSI KPUCTATUTMIECKUX

peméTok 3aBUCUMOCTh CBOMCTB BEIIECTBA 1
OT TUIIA KPUCTAJUIMYECKOM peréTKy U BUa
XMUMHUYECKOH CBSI3U

Knaccudukanus XuMHYECKUX pEaKInui 1o
Pa3IMYHBIM MpU3HAKaM DHEPreTUKa
XUMHYECKHUX peaknuid. TermmoBoi ap ekt
XUMHUYECKOW peaKIuu

3akoH ['ecca u ero cieacTBus 1
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Breraucnenus 1o TCPMOXUMHUYICCKOMY
YpaBHEHHIO peakIMU: TeII0oBoro 3¢ddexra
XUMUYECKOHN PEAKIUU 110 KOJINYECTBY
BELIECTBA, Macce WU 00BEMY
IPOPEarupoBaBIIEro Wik 00pa30BaBLIErOC
BEILIECTBA

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakiuu. 3aKoH JEeHCTBYIOIIUX Macc

11

12

13

DOneprus aktuBanuu. [TonsTHE 0 KaTanM3e.
®epmentsl. UTHrHOUTOPBHI.

@akTOpHI, BIUAIOIINAE HA CKOPOCTh
xuMHuueckom peakiuu [lousTtue o
XUMHUYECKOM PaBHOBECUH, IpUHLIMM Jle
[HaTense

@akTOpBI, BIUSAIOIINAE HA COCTOSTHUE
XUMHYECKOTO PAaBHOBECHS.
IIporuo3upoBaHye BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX NPEBPAILECHUN B
Pa3JIMYHBIX YCIOBUAX

14

OKHCIUTEIFHO-BOCCTAHOBUTEIIBHEIC
peaKnuu Baxuble oxucanTeIN U
BOCCTAaHOBHTCIIN. HepMaHraHaT KaJlusi

15

16

CBolicTBa MPOCTHIX BELIECTB — METAJIIOB
Y HEMETAJUIOB, KUCJIOT U COJIEH — B CBETE
IPEJCTAaBICHUNA 00 OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHIX
ITpakTnueckas padora Ne 1. Pemenue
AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe
«OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE



peaKIum»

KonTponbhas padorta Ne 1 o reme

17 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKHUX PEAKIUN»

18 PacTBopeHne kak pU3NKO-XUMUYECKHUI
npouecc

19 DJIEKTPOIUTHI U HEANEKTPOIUTH Teopus
ANEKTPOJUTUYECKON AUCCOLIMAIIIT

20 HNonnoe npoussenenue Boasl. Bonopoanslii
rmokasaTellb
DNIEKTPOIUTHYECKAS JUCCOLMAIINS KUCTIOT,

21 OCHOBaHMH U coyiei Peakuy HOHHOTO
obMeHa
CBOICTBA KHCJIOT, OCHOBAHUM M COJICH B

22 CBETE MpeJCTaBICHUM 00
AIEKTPOJIUTUUYECKON AUCCOLIHAIIII

23 KadecTBeHHBIE peakiy Ha HOHBI
[TpakTrueckas padota Ne 2. Permenue

24 AKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
«INEKTPOTUTUYECKAS TUCCOLINAIUS)

25 I'uaponus coneit

26 WonHble ypaBHEHUS TUAPOIN3A COJIEH
[TpakTuueckas padorta Ne 3. Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«'unponus conenr»
Brruucienust Macchl MpoayKTa peakiuu 1mo

28 M3BECTHOM Macce OJHOTO M3 UCXOIHBIX

BCIICCTB, B3ATOI'O B BUJC pacTBOpa,




COAEPKALIETO OMPEAECIEHHY IO
KOHILIEHTPALMIO PaCTBOPEHHOTO BEIIECTBA

Kontponbras padora Ne 2 o teme

29 "DIIEKTPOTUTHIECCKAS TUCCOITHAITHSI.
XUMHUYECKUE peaKInu B pacTBopax”

30 OO01mmas xapakTeprucTHKa HEMETaJNIOB

31 OOm1ast XxapaKTepUCTHKA TraIOTEHOB

32 XHAMHYECKUE CBOMCTBA IAJION€HOB.
XUMHUYECKHE CBOMCTBA XJI0pa

33 Xnoposogopoa. ColisiHas KHCIIOTa
[TpakTrueckas padota Ne 4 o Teme

34 "IToy4yeHne CONSHOM KUCIOTHI, U3yYeHHUE
e€ cBoiCTB"

35 [TonsiTHE O KUCIOPOACOAEPIKAIIINX
KHCIIOTax XJIopa U UX COJISIX
BerurcnieHus Mo ypaBHEHUSIM XHMHYECKUAX

36 peaKIuii, €CII OIMH MX PEarcHTOB JaH B
n30BITKE

37 Baxwuerime coeIMHEHUs XJ10pa U UX
HAXO0XJICHHUE B IPUPOJIC

38 OO6mras xapaktepucTuka 3aeMeHToB VIA-
TpyTMIbI

39 CtpoeHue 1 CBOMCTBA MPOCTOTO BEIIECTBA
cepbl. AIIOTPOITHBIE MOAUDUKAIIIH CEepBhI
CepoBonopo, ctpoeHue, GU3nIecKue U

40 XuMudeckue csorctBa OKCHUIbI Cephl
CepHucras KUCIoTa u €€ CoJIu.

41 Cepnas kucioTa u ee coilu



[IpoMBILITIEHHOE NTOTyYEHUE CEPHOU
KHCJIOTBI

Haxosxnenue cepsl 1 €€ COeTMHCHUH B

42 npupoje. XMMHUYECKOE 3arpsi3HCHNE
OKpY Karollel cpesibl COeAMHEHUSIMH CEPBI
Brrancienust Maccel IpOAyKTa Peakiiy 1Mo

43 M3BECTHOM MaccoBoil (00bEMHOIT) noie (%)
€ro BBIX0J1a OT TEOPETHUECKH BO3ZMOKHOTO
Brruucnenust maccoBoit (00bEMHOI) 10U

44 (%) BBIXOJa TPOIYKTA PEAKIIUHU TTO
M3BECTHOM Macce (00BhEMY) UCXOTHOTO
BEIIECTBA U MPOIYKTa peakluu

45 OO6mas xapakTepucTuka 31eMeHToB VA -
TPYyTIITBI

46 A30T, pacrpocTpaHeHue B IpUpPO/IE,
¢du3nveckre 1 XUMUYECKHE CBOMCTBA

47 AMMUak, ero Gpu3nYecKue 1 XuMH4YECKHe
cBoiictBa Conu aMMOHUS
ITpakTuueckas pabora Ne 5 o teme

48 "IlosryyeHre aMmmuaka, u3y4eHHe ero
CBOMCTB"

49 Oxcuapr azota (1, 11, 11, 1V, V)

50 A3oTucTast KUCIOTa. A30THAs KHUCIOTa

51 IIpoMmBIIITIEHHOE NTOTYy4Y€HUE a30THON
KHCIIOTHI
Hurtpartsl u HUTpUTHL. XUMHUYECKOE

52 3arpsi3HEHUE OKPY KAIOIIEH cpe/Ibl

COCAMHCHUAMMU a30Ta



53

54

55

56

57

®ocdop, annoTponHsie MOAU(DUKAUT
docdopa Oxcunsr pocdopa (I, V) u
docdopHas kucioTa

[TousTHE O MUHEPAIIBHBIX YI0OPCHUSX.
3arpsi3HEHUE MMPUPOTHBIX BOJTOEMOB
COoeMHEHUsIMU a30Ta U ocdopa

VYriepona, ero amuioTpomnHbie MOAUGUKAIIII
U CBOMCTBA

Oxkcuipl yraeposaa, ux Gu3ndecKue u
XUMHYECKHE CBOWCTBA. DKOJIOTUYECKUE
poOJIEMBI, CBSI3aHHBIE C OKCUIIOM
yraepoaa (IV) Yronpnas kuciora u eé
conu

[TpakTuueckue padotsl Ne 6 o Teme
"l[Monyuenue oxcuna yraepoaa (1V) u
W3y4YEeHHUE €ro CBOMCTB"

58

[TepBOoHayabHBIE MOHATHS 00
OPraHUYECKHX BEUIECTBAX KaK O
COEMHEHUSX yIJIepoaa

59

60

[TpupoaHbIE HCTOYHUKH YTIIEBOJAOPOIOB U
WX POJIb B OBITY U IPOMBINIJICHHOCTH
[TousiTHe 0 OMOJIOrMYECKH BaXKHBIX
OpPraHUYECKHUX BEIIECTBAX — JKHUPaX,
Oeykax M yTiieBoJax

Kpemuuii, ero puznueckne 1 XUMHIECKUE
cBorictBa Okcua kpemaus (1V),
KpEMHUEBask KUCIIOTA, CHITUKATHI

61

bop. bopnas xuciora



62

63

64

[TpakTuyeckas pabora Ne7. Perenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«Baxneinmue HeMeTauIbl U UX
COETMIHEHUS»

Brruncnenust maccol (00b€Ma; H.y.)
IIPOIYKTA PEaKLMy 110 JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKAIIETO ONpeeIEHHYI0 MAaCCOBYIO
JIOJTIO TIPUMECEN

Konrponsnas padora Ne 3 o Teme
«BaxHeie HeMeTauIbl U UX
COCTMHEHUS.

65

66

67

68

69

OO01mas XxapakTeprucTUKa XUMUIECKIX
AJIEMEHTOB — METAJVIOB HA OCHOBaHUH MX
nonoxenus B [ICXD /.. Menneneena

Mertannst A- u b-rpynn Mertannuueckas
CBS3b U METaJUIMYECKask KpUCTAJUIMYECKast
peméTka. 3aBUCUMOCTh (PU3NYECKUX
CBOMCTB METAJIJIOB OT CTPOCHHUS
KPHUCTAJIJIOB

O01me XUMAYECKUE CBOMCTBA METAJLIOB
OOu1re crnocoObl MOTYYEHHS METAJIIOB,
metautyprusi. CruiaBbl

DJIEKTPOJIN3 PACILIIABOB U PACTBOPOB COJICH
KaK OJIMH U3 CIIOCOOOB MOJTYUYECHUS
METaJJIOB

Boruncnenus no ypaBHEHUSIM 3JIEKTPOJIU3a
pacruiaBoB U pacTBOpoB BeriecTs [lonsitue
0 KOPPO3UH METAIIJIOB



Briuucinennsa coctaBa cMecen ¢

70 UCIOJIb30BAaHUEM PELICHHUS CHCTEM
YpaBHEHUU

71 PaznuyHble TUTTIBI BEIYUCIECHUN 110
YPaBHEHHUSAM XUMHYECKHUX PEaKIIHid

72 Mertainsl A-rpyni. Hlenounsie MmeTaibl
Haxoxnenue B npupone. CoiicTBa

73 MIEJIOYHBIX MeTaJLUIOB OKCHABI U
THJIPOKCHJIBI HATPUS M KU

74 [IlenouHoO3eMeIbHBIC METAILIBI
Baxxneimme coeTMHEHUS KaJIbIIHs,

75 CBOMCTBA, MpuMeHeHue XKECTKOCTh BOABI 1
CrocoObl e€ ycTpaHeHus
[TpakTuyeckas padora Ne 8 o Teme

76 "YKEcTKOCTEL BOIBI M METOEI €€
ycTpaHeHus"

77 Anromuanit AM(pOTEepHBIE CBOMCTBA OKCHIIA
Y TUJPOKCH]IA ATFOMHHHUS

78 OO1as xapakTepucTUKa MeTaioB b-rpynmn
(MOGOYHBIX MOATPYIII)

79 [lepBoHayasbHbIE IPEACTABICHUS O
KOMIUICKCHBIX COSIMHCHHSX

80 Mens u cepebpo [IpeacraBinenus o6
aMMHUaYHBIX KOMIUIEKCax cepedpa u Meau

81 [{uak AMdoTepHbIE CBOMCTBA OKCHIA U
THJIPOKCH/IA ITUHKA

82 Kenezo Oxkcuibl, TMAPOKCHIBI U COJIU

xenesa (1) u sxenesa (111)




83

84

85

86

87

UyryH u cTaib — CILIaBhI XKelle3a

[TpakTuueckas pabora Ne 9. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME
«Baxaelme MeTaJIbl U UX COSTUHCHHS)
Brrancaenus cocraBa cMeceii ¢
WCIIOJIb30BAHUEM PEIICHUSI CUCTEM
ypaBHEHU

Pa3nuyHble TUIBI BEIYUCIIEHUH 110

YPaBHEHUSM XUMHUYECKUX PEaKIUN

Kontponbnas padora Ne 4 o teme
«BaxuHelme MeTamibl U UX COSTMHEHUS

88

89

90

91

92

be3omacHoe ncnoap30BaHue BEMIECTB U
XUMHUYECKUX peakiuii B ObiTy HoBbIe
MaTepuaibl U TeXHOJoTUU. [IpuHIUTIBI
«3eNEHON XUMUM» XUMUS U 3I0POBbE

XUMHUYECKOE 3arpsi3HEHUE OKPYKAFOIIIeH
cpensl. [lonsiTue o mpeaenbHO AOMYCTUMOM
koHneHTpanuu Bemects ([TIK)
DKOJIOTUYECKHUE MPOOIIEMBI, CBI3aHHBIC C
COCTMHEHUSIMU yTIIEPO/ia, a30Ta, CePHI,
TSHKENBIX MeTa/lI0B. PoIb XuMun B
PEIICHUH KOJIOTHIYECKUX MPoOIeM

Ilepuonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMa XMMHUYECKHX AJIEMEHTOB B CBETE
TEOPUHU CTPOECHUS aTOMa

3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCINHEHUI
B IIEpHOJax U Ipymnmnax



CTpocHHe BEIIEeCTBA B TBEPIOM, KUIKOM U
93 ra3000pa3HOM COCTOSTHUH. Bumbl 1 1
XUMHYECKOH CBSI3U

Knaccudukanmss XuMU4eCKuX peakiuii 1mo
pa3IMYHBIM NpU3HAKAM

94

[TporHo3upoBaHre BO3MOXHOCTH
MIPOTEKAHUS XMMHUYCECKUX IPEBPAICHUH B

95 Pa3IMYHBIX YCIOBHUIX HA OCHOBE 1
MPEJICTABICHU XUMHUYECKONH KHHETUKU U

TEPMOJANHAMUKH.
96 XUMHYECKUE PEAKIIUU B paCTBOPAX. 1 1
I'maponus coneit
CBOICTBA KHCJIOT, OCHOBAHUM U COJICH B
97 CBETE TPECTABICHUH 00 1

BHGKTPOJIPITI/I‘ICCKOfI Jucconruanuu

08 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1
peakuuu. DIEeKTPOoIIn3.

[TpakTruyeckas padora Ne 10. Pemenne
99 AKCIIEPUMEHTAJILHBIX 3a/a4 110 TEME 1
«XUMUYECKUE PEAKITHI»

[TpakTnueckas padora Ne 11. Pemenue

100 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME 1
«Mertael, HEMETAJUIBI M X COSINHEHUS

101 Pe3epBHbIil ypok
102 Pe3epBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 4 1



YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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