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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero oopasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpPeOOBAaHUM K pPe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO O0IIIET0 00pa30oBaHMsl, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yuetoMm (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1Mo XuMuu Na€T MOPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTebHOE MPEMETHOE COJIEPIKAaHUE, €T0 CTPYKTYPY IO
pasmenaMm M TeMmaM, pacopeiesieHue 1o  KjaccaMm, PEKOMEHAYEeMYIO
IOCJIEAOBATEIBHOCTh  M3YYEHUS] XUMHUM C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4YEOHOTO MpeaMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W IpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HaA YPOBHE OCHOBHOrOo 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIBTYPHYIO IOJTOTOBKY, HEOOXOIUMYIO JJIs BBIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOy4alolUXCs, Ha MPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyy4arolerocsi, €ro MpeACTaBIEHUN O MAaTEpUAIbLHOM €IMHCTBE MHUpPA, BAKHYIO
pOJIb UTpatoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHS O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30M1acHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3alid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyammuxcsi, uX oOmel u
(GYHKIIMOHATBFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBILIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHOH  JedATeIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HHU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI
MIPEICTABIICHUN O €TUHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(GbOopMHPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XWMHUH OOCCICUMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJanTUpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOn€éHHbI Kypc XMMUU OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHUH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU U
OTJICJIbHBIX 3HAYMMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CrpykTypa coaepKaHus MPOrpaMMbl MO XMMHUU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMBbl OPraHHU30BaHbI MO MPHUHIUILY MOCIEAO0BATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.11. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUSI O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKOMN JUCCOIMAIINY BEIIECTB B paCTBOPAX;

O XUMUYECKON KMHETUKE U TEPMOJMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHBI SMIIMPUYECKU IOTYyYEHHBIC
¢daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy W 00€CleurBalOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSICHITH W
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAMMBI IO  XHUMHH  TMPOUCXOAHWT  C
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOB:
OKpY>Karolud Mup, Ouosorus, (usuka, maTreMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHMsl MO XUMHUU (yriayOJIEHHBIH
YpPOBEHb) OpPHEHTUPOBAHA HA COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpa3zoBaHus, cnenuPuku y4yeOHOTro MpeaMeTa U O0O0ECIeUeHUE YCIMEIIHOTO
oOy4eHHs Ha CIEQYyIOIIeM ypoBHE oOpa3oBaHus. B mporpamme mo XuMUU
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKash HAMPaBICHHOCTh OOyUYEHUsS XUMUH,
mupdepenumanys  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOydarolmuxcs W TOCIEAYIOIIee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHHUS
oOyueHust B IpoUIbHBIX KJIaccax.

VYriyOonéHHOe  M3ydeHHWE XHMHUHM  CIOCOOCTBYET — pealu3alud  3a1ad
npodeccuoHaNbHON OpUEHTALIMY 1 HAIIPaBJICHO Ha MPEJOCTAaBICHUE BO3MOKHOCTH
KOKJIOMY O0OydYaroleMycsi MpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIIOCOOHOCTH TIPW  HW3Y4YeHUH Y4YeOHOTOo TpeaMera, HEOOXOAUMBbIC IS
MPOJIOJKEHUS 00pa30BaHUs U JabHEUIIIEH TPYIOBOU JEATEIIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnaEHHBIM YypOBEHb) MpeaHA3HAUEHA JUIs
UCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3AIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpOo(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 00Opa30BaHUS.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcs B mpouecce GOpMUPOBaHUS 3HAHUM OCHOB XMMHYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUYECKON NeATEIbHOCTH
YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IPEIMETA COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUW — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOLICHUU K HayYHBIM
METOJAaM TO3HaHUS IIPpM M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEaAKLUH,
(OpMHpPOBAaHNUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB NEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
JESTEIbBHOCTH, OCBOCHMM IIPaBUJ 0E€30MacHOr0 OOpalleHUs C BELIECTBAMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JTUUYHOCTH, POPMUPOBAHUE €€ UHTEIIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHne XMMHUM HAMPABIICHO Ha TOCTUKEHUE CIECTYIOUIUX LIeNeH:

(GopMUpOBaHHE HWHTEIJIEKTyaJIbHO pPa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAK OCHOBBI ISl TOHUMaHUSI XUMUYECKON
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOECHUE SI3bIKA HAYKH;

NPUOOIICHNE OOyYaroluXxcs K CaMOCTOSITCIIbHOM TI03HABATEIBHON M
UCCJIEIOBATENILCKOW  JICSITENIBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
(dbopMHpoBaHHEe MOTUBALIUU U Pa3BUTHE CITIOCOOHOCTEN K U3YyUEHUIO XUMUU;

dbopmupoBanue  oO0mmel  (QYHKIIMOHATLHOW U €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOLEro MHUpA, MCIHOJIb3Ys 3HAHUS W ONBIT, MOJyYCHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHATh WX MPU PEIMICHUH MpoOJeM B TOBCEIHEBHOW JKU3HH H
TPYAOBOU JIEITEIBHOCTH;

pa3BUTHE y OOYYarONIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHX 3HAHWN B >KU3HU YEIIOBEKA, IMOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCSIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOAEH;

npuoOpeTeHne 00YYaIOIMMHUCS ONBbITAa CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl Pa3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrmy6nénnoe n3ydenne yaeOHOTO mpeaMeTa « XuMHUs OTBOAUTCS 1o 136
yacoB B 8 u 9 kiaccax (4 Jaca B HeJlen0), Bcero 272 vaca 3a 1Ba roja 00y4eHUsI.



COJAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUUYECKOW JESATEIHHOCTU
yenoseka. [Ipeamer xumun. Ponp xuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUsI XMUMUU. XMMHUS B CHCTEME HayK. Tena u
BemiecTBa. Duznueckue M XUMHYECKHE CBOMCTBA BEIIECTB. ATpEratHbie
cocTosiHUSL BewecTB. [IOHATHE O TEOPETUUECKUX M HSMIMUPUYECKUX METOAaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss 0 HayYHOM MO3HAaHUM Ha
HMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOCIUPOBAHUE,
BblunciieHue. [IpencraBienuss 0 HaydyHOM MO3HAHWUM HA TEOPETUYECKOM YPOBHE!
Hay4dHbl€ (DaKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTomax pabOThl C XUMHUYECKUMHU BemiecTBamu. O0opyaoBaHue
IIKOJIbHOW XHMMHUYecKor Jaboparopuu. [lpaBumia Oe3omacHoro oOpamieHus ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYJOBAHUEM.

Uuctele BemectBa U cMecHu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPaJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pEaKIMH. ATOMBI M MOJEKYJbl. XHUMUYECKHE
3neMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckasi ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BemecTB. OnpeneneHne BaJ€HTHOCTH 3JIEMEHTOB 10
dopmynam OMHApHBIX COEQUHEHUHM U cocTaBieHHEe (GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH 3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTHOcHUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
coenunennu. Haxoxxnenue npocreiiiieit ¢opMybl BEIIECTBA IO MACCOBBIM JIOJISIM
DIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemiectBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas 10JA
XUMUYECKOTO dJIeMEHTa B coeAuHEeHWH. HaxokneHue mnpocrteimmei GhopMybl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUss XUMHUYECKUX PeaKlnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MoONeKyJsipHas Teopus. JKusznb u gestensHocTh M.B. JlomonocoBa.



XUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAUHEHUS, Pa3I0KEHNUs,
3aMerneHusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHUYECKON TIOCYZ0M, C mpaBwiaMu padOThl B J1a0OpaTOpuud U MpUEMaMU
oOpamienusi ¢ jabopaTopHbiM oOoOpynoBaHueM. V3ydyenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTasioB. HaOmionenne ¢Qusmueckux (IUiaBlieHHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJEHCAIMs BOJbI) U XHUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJbI WIH
MeJa C COJSHOM KuciaoTo) siBneHud. O3HakomileHHE € 00OpaslaMu BEIIECTB
KoiauuectBoM | Mmonbs. HaOmrogeHune W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHe caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, TMOJydeHHuEe U paznoxeHue ruapokcuna wmeau (l1) npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (I11). Mzyuenue
CrocO0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIbTpOBaHUE,
BBITIApYBaHUE, TUCTUILISALUS, XpoMaTtorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
coqu. HabmroneHne m onvcaHue ONBbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3O0B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxaeHue kuciopona B
npupoze, puzndeckue 1 XUMHYECKHE CBOMCTBA (PeaklUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0poia B 1a00paTOpUU U MPOMBITLIEHHOCTH. [ToHsITHE O
karanu3arope. KpyroBopor kucimopoga B mpupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CJIOHW, €ro 3HA4YEHUE [JIsl  IKUBBIX
OpraHu3MoB. PazpyiieHnre 030HOBOTO CJOSI.

TernoBort »hdEKT XUMHUUECKOW pPEakluu, TEPMOXUMUYECKHUE ypaBHEHUS,
3K30- U SHIOTEpMUUYECKHE peakunu. TorumBo. Mcnons30BaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT W mpocTtoe BemiecTBOo. HaxoxaeHue Bomoponaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [ToHsiTue o KUCIoTax U coisiX. Mcrnosib30BaHUE BOJIOPOJIa B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoicTBa BOoAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PACTBOPBLI. PacTBOPUMOCTH BEILIECTB B BOJIE.
@DakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaKeHHsI KOHLIEHTPAIMU PacTBOPOB: MAaccoBasi J10Jisi pacTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoicTBa Boabl. [loHstne 00 ocHoBaHusx. [lonstue 00
MHIMKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccuduxkanus neopranudeckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIC) W
HecoJeoOpazyomue. MexayHapoaHass HOMEHKIIAaTypa OKCUIOB. TpuBHanbHbBIE
Ha3BaHMs OKCcHIOB. DU3NUeCKUe U XapaKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUIOB
(B3auMOJIeHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3NYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekerosa. Ilonmydenme xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Krnaccudukanuss OCHOBaHMM: IIEJIOYH U HEPACTBOPUMBIC
OCHOBaHUA. MexXayHapoIHasi HOMEHKJIATypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJCHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) U CIOCOOBbI mojyueHusi. HepacTBopuMble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA M
ATIOMUHUA): XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Comu  (cpegHue, Kucible, OCHOBHbIC, JBOHHBIE). MexayHapoaHAS
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHbIE XHUMHUYECKHME CBOWCTBA Ha mpuMepe cpeaHux cosiei. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCIEepUMEHTATBLHOE U3YUYEHUE BEIIECTB U SBJICHUM:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KUCIOPO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIeHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOMCTB;

nojiyueHue, coOupaHue, pacro3HaBaHHE M HU3YyYEHHE CBOWCTB BOJOpOJA
(ropenue);

B3aMMO/IcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMsSI BEIIECTB C  Pa3IUYHOU
pPacTBOPUMOCTEHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCcCOBOM A0JIEH PAaCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OINPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBHUE BOJbI C METAJNIAMH (HATPUEM U KaJIBLIEM );

OIpPEEIEHHE PACTBOPOB KUCIIOT U IIEJIOYEH C MOMOIIBI0 HHANKATOPOB;

UCCIIeJOBaHHE 00pa3L0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3auMoaencTBusa okcuaa meau (1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaAIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTailia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHUE OKCIIEPUMEHTAIBHBIX 3371a4 1o TeMme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoguvecknii 3axkon u Ilepmoamueckasi cucreMa XHUMHYECKHX
jiemeHTOB /I. U. MenaeneeBa

Crpoenne atromoB. XuMuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIUU XUMUYECKHUX djeMeHTOB. [loHsitue o
rpynnax (CeMencTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TrajoreHax, WHEPTHBIX (OJaropoJHbIX) razax. DJIEMEHTBI, KOTOpbIC
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M. Mengaeneesa.
Koporkonepuoanas wu jnuHHONepuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [[. 1. MenneneeBay. [lepuonast u rpymmsl (A- u
b-rpymer).

Crpoenue aromoB. CoctaB atoMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: S, p-, O-opOutamu. DNEeKTpOHHBbIE KOH(MUIYpALMH H 3JIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuojia U Ipymnisl 3jaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuuecknux 35eMeHToB [lepuoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 10 JHEPTETUYECKHM YPOBHSM, IIOAYPOBHSM H
opouransm. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUSl paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ IepuoiaMm.
N3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XUMHYECKHUX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkenuto B [leprnonnueckon cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckor CHCTEMBlI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Haykh W npaktuku. [[. M. MeHneneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBs3b. MexaHHW3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTypHBIE (hopmynbl BemiecTB. KaTHOHBI u
AHUOHBI.

Kpucrammmueckue wu amMopdHble BemecTBa. THNbI  KPUCTAIUTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEW OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBJIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIW.
CocraBneHue ypaBHEHUM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
paccTaHoBKa B HUX KO3()PUIMEHTOB METOJOM JIEKTPOHHOIO OalaHca.

OKCIEPUMEHTAIBHOE U3YUECHHUE BEUIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMyi METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPH TOMOIIA PHUCYHKOB, MOJEJNEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEaKuil (rOpeHue, peakliuu pas3inokKeH!sl, COeITUHEHUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XMMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
NOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAayKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHUE (TPOIECC), HAYYHBIN (HaKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCU(UKAIMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sABIEHUS TPUPOIbI, (QUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBL, €AWHULBI H3MEpeHus, 00bEM, Macca, arperatHble
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTAIUIMYECKHX) TEJ, dJICKTPUUCCKUN
3apsiJi, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, GoTocuHTE3, MPOLIECCH OOMEHA BEILIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIC MOPOIBI,
TI0JIe3HBIC UCKOTIAeMBbI€, TOTUTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHocepa, MPOU3BOJICTBO, XUMUICCKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHune u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3elioB Kypca 8 Kiacca.
Crpoenue aromoB. CBoiicTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCT, SHEprus MOHU3AIUN). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOMTanel aToMOB MaybiX MepuoioB. OcoOeHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepponnueckas cucremMa XHMHUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIeHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHYECKHUX AJIEMEHTOB
(9MIEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BeimiecTBa B TBEpJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUYECKOW CBSI3U: HMOHHAsS, KOBAaJIGHTHas (HEmoJisipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUucTANIMYECKUX PEUIETOK — aTOMHAs, MOHHAs, MeTaJlJInYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBS3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XUMUYECKHX  PEAKIHUM.
Knaccudukanys XUMUYECKUX pPEaKIUui MO pa3WyHbIM MpU3HAKaM (M0 YHUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TeIIoBoMy 3(deKTy, o
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHTbl XMMHYECKOM TEPMOJMHAMUKHU. OHEpPreTMKa XUMHUYECKHUX
peakiuid. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHUH. DHEPrus aKTUBALUU.
[Tonsitue o katanusze. epmeHThl. THTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMemeHus
XUMHYECKOTO paBHOBeCHUS. PaKTOPBI, BIMSIOMIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHUYECKHUX
MpEBpAIllCHU B PA3IUYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAX XUMUYECKOW KUHETUKU U TEPMOAUHAMHUKHU.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuu. OKuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWATENMM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapakTtepuctuka). CocTaBleHHE YpaBHEHHM OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

OJIEKTPOJINTHYECKAsA JHUcconManus. XUMHUYECKHE pPEaKkIMM B PacTBOpax.
Teopus  2IEKTPOJMTUYECKOM  AuccolManvi. PacTBopeHne Kak — (U3MKO-
XUMHAYECKUH npouecc. [lonaTre o ruaparax U KpUCTALIOTUAPATAX. DJIEKTPOIUTEHI
U HENIEKTpOiuThl. KaTHOHBI, aHWOHBL. MexXaHu3M JUCCOLMAlUU BEUIECTB C
pPa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHblE U cjaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAaHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokaszarens. MHAMKATOPBL. DJIEKTPOJIUTHYECKAS AUCCOLHAAIUA
KHUCJIOT, OCHOBAaHUU U COJIEH.

Peakuuu noHHOro oOMeHa. Y cioBUsl MPOTEKaHUs PeaKIil HOHHOTO OOMEHA.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII W COJIEll B CBETE MPEICTaBICHUN 00 SIEKTPOIUTHYECKON
nucconnanvu. KauectBeHHbIE peakiMi Ha NOHBI.

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

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB U SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKUX BELIECTB — METAUIOB U
HeMeTaJuioB (TpaduTa U anmasa), CI0XKHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

WCCIIENOBAHNUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IpolEcca AUCCOLMALAN
KHCJIOT, IIIEJI0YEeH U COJICH;

IIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKLM
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHNE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHJIOpamwka U (eHondTarenHa) s
ONpPEENICHHS XapaKTepa Cpellbl B paCTBOPaxX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSUHEHUS );

pacro3HaBaHWe HEOPraHWYECKUX BEIIECTB C IIOMOINbI0 KayeCTBEHHBIX
pEaKIHil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKuCIUTeNnbHO-
BOCCTAHOBUTENbHBIE peakiuuy, «l'uaponus coneiy, «DIeKTpoIuTHYECKas
JTUCCOLIHAITIS.

Hemertanibl 1 MX coeinHEeHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKHUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aioTponus. OKHUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMETaUIOB. CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHUI HEMETAILIOB.

OO6masi xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHUMHUYECKME CBOWCTBA Ha MpUMeEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UllaMH,  BOJIOM,  IIEJI0YaMu).
XmopoBonopoa. CossiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJY4YCHHE,
MpUMEHEHHE. JlelcTBHE XJopa H XJOPOBOJAOPOJA HA OPraHU3M YEJOBEKa.
Baxueimme xmopuasl W HUX  Haxoxiaenue B nopupone. llonstne o
KHCJIOPOJCOIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CTpoeHrue U pu3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJJIOTPOIHBIE MOJU(DHUKALMK KHUCIOPOJAAa U CEpbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UHMYECKUE W
XUMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHOM KHCIOTHI.
XUMHUYECKUE PeaKInu, JeKaIIe B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOTy4YeHUs
cepHOil KucnoThl. [IpeacTaBieHnss 0 XUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM mipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI M cyibgaroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cynbGua- U cyiabdar-annonsl. HaxoxxaeHue cepol U ee
COCOMHEHUN B NOpUpoAe. XHUMHYECKOE 3arps3HEHUE OKPYKAOLIEH Cpemsl
COCMHEHUSIMHU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



Oobmas xapaktepuctuka 31eMeHToB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

A3OT, pacmpocTpaHeHHe B Mpupoje, (pU3nUecKue M XUMUYECKUE CBOMCTBa
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoae. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBa (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyY€HHE B
7a0opaTopuM U MOPOMBINIUIEHHOCTH. MOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero ooOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWEe U B3aUMOJECHCTBHE CO IIEJI0OYaMH), MPUMEHEHUE.
KauecTBenHast peakius Ha woHbl ammonms. Oxcuawel asorta (I, I, I, IV, V).
AzoTuctas kuciaoTa. A30THasi KUCJIOTa, €€ MOTyYeHHne, (PU3UUEeCKHEe U XUMHUYECKHE
cBOMCcTBa (0OIIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PHUUECKHe),
npuMeHeHue. XUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITIIEHHOCTH. HuTpatsl 1 HUTpuTHL. KauecTBeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKpYXKaIomeh cpeapl
COCMHEHHUSIMU a30Ta (KUCJIOTHBIC JOXKIW, 3arpsA3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponubie Momudukanuu ochopa (Oenmpiii M KpacHBIM
dbocdop), puznueckue U XMMHUUYECKHE CBOMCTBa (B3aUMOJICHCTBHUE C METaJlJIaMH,
KHUCIIOPOJIOM, TaJIOTe€HaMU, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, ¢u3M4ecKkue U XUMHUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax dpochopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHbIE,
KOMILJIEKCHbIE  yI0OpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpenbl
coeIMHEHUsAMHU a3oTa u docdopa.

Oo6mas xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHNU OKUCIICHUSI.

VYrnepoa, amnorponsasle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C MeTa/llaM{, HEMETallaM1, KOHIIEHTPHUPOBAaHHBIMU a30THOW U
cepHoit kucnoramu). [lonsitue 06 ancopOuuu. KpyroBopot yrieposa B mpupoe.
Oxcunpl yraeposa, ux Gu3NUecKrue U XUMUUECKHE CBOWCTBA, JICMCTBUE HA )KUBBIC
OpPTraHU3MBI, MOJYYCHUE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucimora u ee CoJd, HX
bu3nUecKkue U XMMUYECKHUE CBOMCTBA, MOJydyeHUE W mpuMeHeHune. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBAa. KadecTBeHHass peakids Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TWUJIEH, alETHICH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe O OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBAX — >KHUpax, Oeykax,
VIJIEBOJIAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux U
HEOPraHWYECKUX COEINHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWMCTBA (B3aMMOJICUCTBHE C
MeTaJlaMH, KUCJIOPOJIOM, YIJIEpOJOM, raJloreHamMu), MOJyYeHUEe U MpPUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBast Kuciora,
CHJIMKAThI: (DU3UYCCKHE M XUMUYCCKHE CBOMCTBA, MOJTYYCHUE W MPUMEHEHHUE B
OBITY W MPOMBIIUICHHOCTH. BakHeHllne CTpOUTENIbHbIE MaTepualbl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobiieMbl 0€30MacHOTO MCHOJIB30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. OcobenHoctu crpoenust atoma. O0mue npeacTaBieHust 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPUIOB (TaTIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAIOIMUX (U3MUYECKHE M XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUJI- U UOJAUA-UOHBI U
HaO0JI0ICHUE PU3HAKOB UX MPOTEKAHUS,

O3HAKOMJIEHHUE C 00pa3IaMu Cephl U €€ MPUPOJTHBIX COSTUHEHUN;

HaOOJIeHne  mporecca  OOyIJIMBaHUSI — caxapa  I[MOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIOTHI;

MPOBEICHNE KA4YECTBEHHBIX pEaKkiuid Ha CyabPua-, cyinbPur- u cyibdar-
HMOHBI ¥ HAOJIIOJIEHUE TPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOIicTBaMu a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liaMu a30THBIX U POCPOPHBIX yAOOpEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
W3y4YEHUE CBOMCTB COJIEH aMMOHMUS,

MPOBEJICHNE KaUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIAMU KPHCTAJUIMYECKUX PELIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aacopOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOTasa;

MoJIy4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIOTO
rasa;

IPOBEJCHIE KAueCTBEHHBIX peakluid Ha KapOOHAaT- M CHJIMKAT-UOHBI H
W3Y4YCHHE NPU3HAKOB UX NPOTEKAHNUS,

M3y4YeHHUE B3aMMHBIX MPEBpAILIEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE ¢ oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBIIIIJIEHHOCTH;

pelIeHrne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHenIne HeMeTauIbl U UX
COCTUHEHUSD).

MeTtasiibl U X COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aroMoB. Metauiel A- u b-
rpymn. CTpoeHuEe MPOCTBIX BEMIECTB — METALIOB. MeTrajmyeckas CBsI3b H
MeTaJlITN4ecKasi KpUCTAJUIMUECcKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOHuueckas, IrpaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJibHasi IJIOTHOYIIAKOBaHHAas). 3aBHUCUMOCTh (PU3UYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01IMe crnocoObl MOMyYEHUs
METaJUIOB, METAJLTYPIrUs. DJIEKTPOIN3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TmoJyiyuyeHuss MetauioB. [loHATHE O KOPpPO3UMM METAJUIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HATpUsI U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THAPOKCHUIBI HATPUS U Kaynsl. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHu. bruonornueckas poyib HaTpUs U KAJIUSL.

[Ilenoyno3eMenpHblE META/UIBl MAarHMM W KaJbLUHM: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOKJICHUE B ITpupoe. PU3nyecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHellne coequHEHUs KalnbLusl U MarHus (OKCHJI, THIAPOKCHI,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUPOJE.



AmoMuHMIL: TIoJIoKeHue B [leproauyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTroma, HaxoKIeHHWE B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNS U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmiast xapakTepuUCTHKa MeTauioB b-rpynm  (IOOOYHBIX MOATrpYyMMH):
nonoxxkenne B llepuonnueckon cucreme Xxumuyeckux adnemeHto [J[. WM.
MenneneeBa, 0COOEHHOCTH CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBajia» JIEKTPOHA Ha
IpUMepe CTPOCHUsI aTOMOB XpoMa, Me/u, cepeOpa. BaneHTHbIe cCOCTOSIHUS aTOMOB
d->eMeHTOB, CTENEHW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCUMOCTH
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUU (Ha MPUMEPE COEAMHEHHI XpoMma).
[lepBoHa4YaJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSX.

Menp 1 cepebpo: cTpoeHHEe aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS. O (PU3UYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BELIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHUIAX, THMIPOKCUAAX U
COJIsIX, UX mpuMeHeHuu. [IpeacrtaBieHnss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHUKa GU3NUECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: crpoeHne aroma, CTENEHM OKHCIEeHHA. HaxokneHue B Hpupone.
PusznyecKkue U XUMUYECKUE CBOMCTBA JKelle3a, IpUMEHEHue. buonornueckas poib
xene3a. Oxcuawl, TUIpOKCUAbl U conu xkenesa (I1) u xenesa (I1l), ux cocras,
CBOMCTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI >kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BOACTBO YyryHa W CTallu.
DKOJI0ru4ecKue MpoosIeMbl, CBSI3aHHBIE C METAJUTYPrUYECKUMU POU3BOACTBAMH.

OKCIEpPUMEHTAIIBHOE U3YUYECHHE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMUYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHCIIOT, UCCJIEIOBAHKUE TPOIIECCOB AJIEKTpoin3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kanus, KOppo3uHl METAIIOB;

u3ydeHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCUAOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKapOOHATOB KaJbIHs, )KECTKON BOJIBI;

U3YYEHHE IIPOLIECCOB IIOJIYYEHMS] THUAPOKCUIOB JKEe3a, UX XUMHUYECKHUX
CBOIJICTB,;



M3YUYEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, Kene3a (2+) u xenesa (3+), menu (2-+);

HaOJIFOICHUE W OMHMCAHNE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KaUsi H
KaJIbIIUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKA;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 33Ja4 M0 TeMe «BaxHeumme MeTamibl U ux
COCIMHECHUS.

XuMHUA 4 OKPYKAKIIas cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW XW3HHM 4YeJIOBEKa. BaxHeumue
BCII[ECTBA M MaTepualibl, 00JIaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEILIECTB U XHMMHYECKUX peakiui B ObITy. IlepBasi moMouip npu XUMHYECKUX
0KOr'ax U OTPABJICHUSX.

Hogble maTepuanbl ¥ TeXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4yaeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH sl PYHKIMOHUPOBAHUS
opranuszMa yesioBeka. [loHsTHe o 3710poBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaIoleh cpeiibl. IKOJOTUYECKUE MPOOIIeMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIepOa, a30Ta, CEPbl, TKENBIX MeTauoB. [loHsaTHe
o IIJIK. Ponp XuMHUM B peLIEHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpa3naMyd MaTepuajgoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIE MaTepHalbl),
ONPEAECICHUE KHUCIOTHOCTH IIPUPOAHBIX BOJ, MOJECIMPOBAHUE MpolEecca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIHI.

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

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTteMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JIEMEHTOB U UX COCMHEHUN B IEPUOJAX U TPYMIax.

CtpoeHue BelecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSSHUU. Bub
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Kinaccupukanys XUMHUECKHX pEaKIUid 10 Ppa3IuYHbBIM  IpU3HAKaM.
[IporHo3upoBaHrie BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHUSIX Ha OCHOBE MPEACTABICHUA XUMHUYECKOW KUHETUKH U
TEPMOJIUHAMUKH.

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



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€H B CBETE MPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3eM MpU HM3yYEeHUH XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO01Me ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHUE (TMPOIECC), HAYYHBIN (aKT,
rUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MePUOIUYHOCTD,
HaOJI0ICHUE, HKCIIEPUMEHT, MOJEIUPOBAaHUE, U3MEPEHUE, MOJECIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TEJNO, (U3UYECKUE BEIUYUHBI, CIUHUIBI H3MEpPEHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUTMYECKasi pelieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alnb(pa-, 0eTa- U raMMa-u3IyucHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOIHUKHU, TUJICKTPUKU, COJTHECUHBIN
CIIEKTp, pa3yiokKeHUe OeI0Tro CBETa B CIEKTP.

buonorus: sxocucrema, 6uochepa, hoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIE yJIOOpPEHUsI, MHUKPOIJIEMEHTHI, MAaKpPOJIEMEHThI, THUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3EMIISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHH, CEJIbCKOXO03SIIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBIILIEHHOCTH, HAHOTEXHOJIOTHHU.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI IO XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTHUralOTCsl B XOJie OOYyYEeHHs] XMMUU B €IMHCTBE Y4eOHOU H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTeIbHONW OpraHu3allid B COOTBETCTBHUU C
TPAIUIUOHHBIMUA POCCUNCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUs, CaMOpPAa3BUTHUS M  COLMATU3ALMNH
O0yJarOITIXCsl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlIMpeHne OMbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPHUYECKOMY HACIEIUI0, MOHMUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro pernoxa;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aUMOTIOMOIIM B IpoIiecce yueOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYNKOB;

3) popMUpPOBAHUS EHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMUYECKOW peaKiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSI Ka)KJOTO YEJIOBEKa
U TPOU3BOJUTENBHBIX CHJI O0IIECTBAa B IIEJIOM, POJIM U MECTa HAyKH «XHUMHUS» B
CHUCTEME Hay4YHBIX NPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MIPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HABaTelIbHAsI MOTHBAlUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHHIO, K KCCIIEIOBATEILCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS NadbHEHIIIETO
oOy4JeHws;

4) BOCIIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KYpEHUS),
HEOOXOJMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIIEeHUd C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYJIOBOM IEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA M K UCCIEA0BATEIBLCKON NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHKE BO3MOKHOCTH CaMOpEaIu3allud B ITOU
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HaHHE HEOOXOAMMOCTH OTHOIIICHHS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKHM UX BO3MOXHBIX TOCJIEACTBUMA s
OKpY’)Kalollel Cpelibl; OCO3HaHUE TIJI00AIbHOTO XapakTepa HSKOJOTHYECKUX
npoOJeM U MyTel UX pEelIeHUs; CIOCOOHOCTh NMPUMEHSTh 3HAHUS, MOJTy4aeMbIe
IIpU U3YYEHUU XUMHH, Uil PEUICHUS 3a]lad, CBSI3aHHBIX C OKPYXKAIOIIEH cpenoil;
AKTUBHOE HEIMPUATHE JCHUCTBHM, TMPUHOCAIIMX BpPEH OKPYXKAIOIIEH CpEIe;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHUHA U TIOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3H
IIPUPOIHOM, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTUUYECKOW HAITPABIECHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJabTaThl 00y4YalOIMMUXCs, OCBOMBIIMX MPOrpaMMmy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOLIUX
MaTepuaibHOE €JIUMHCTBO MHUpa W MPOLECC MNO3HaHMs (BEIIECTBO, CBOWCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (ITO03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PErYJISTUBHBIMU), BOXHBIMH IS TIOBBIIICHUS
2(h()EKTUBHOCTH OCBOCHHS COJIEpKaHHUS Yy4yeOHOTOo mpenmera, (HopMUpOBaHUS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBHOCTH
oOyuJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIIbHBIC yqeﬁmﬂe IleﬁCTBI/ISI

Bba3oBble jJjoruueckue JelicTBUA:

YMEHUSI HWCIOJIb30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWM: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHH (BBIACIATh WX CYIIECTBCHHBIE
IIPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JPYTUMU MOHATHSIMH ); aHAIU3UPOBATH,
CpaBHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBaHUA IS KIacCUUKAIUU U
CUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUYCCKUX PEaKIINil; YCTaHABIIMBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, 110 AHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
U3Yy4aeMBbIX MPOIECCaxX M SBICHUSX; MPOBOJUTH BHIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOIB3YyeMbIE B XMMHUH, TIPEOOPA30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XUMHYECKON PEAKIIMU — MPH PEIICHUN Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TMPEACTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PCAKITUU.

ba3oBble wucciaegoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJBl HAYyYHOTO ITO3HAHUS BEIIECTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATECIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIBCKON IeATEITbHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHAJTU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodJieMy, ONMPENeNsTh IeJb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHHIO MTPOOJIEMBI; TIPEeAJIaraTh OMMCATEIIBHYIO WA O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJISITH €€ TPOBEPKY; YMEHHS IMPOBOAWTH W3MEPCHHSI HEOOXOIMMBIX
MapamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¢ OKCIEPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBath 0000IIEHNUST U BBIBOJBI 1O pe3yibTaTaM IMPOBEIACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON padoTe;

Pabora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WHGOpMAIUU (Hay4IHO-

MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLCHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHUBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pazMyHble METOJAbl U (OPMYJIHMPOBATH 3ampoChl NpHU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHdopmauu (cxembl, Tpa@uKu, IUarpaMmbl, TaOJHIbI, PUCYHKA M JpYyTUe
dbopMbl); yMEHHUSI UCIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pPabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYeCKHUEe) 3HAKU U CUMBOJIbI, (popMmyibl, aOOpeBHATypbl, HOMEHKIATYPY,
UCIIOJIB30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpPEJCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; MMyOJIMYHO BBHICTyNaTh C Ipe3eHTalUeH
pEe3yIbTAaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (MCCIIeI0BaTENIbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juaiora u
(WJIM) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e U BBICKA3bIBaTh UJIEH,
bopMyIHpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEJIBHO BBITIOTHEHUS MPEIJIOKEHHON
3a/1ayu.

2) ymeHus y4eOHOTO COTPYIHHYECTBA (TPyMNIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax paboOTHI: IUIAHUPOBATH OPTaHU3AIHIIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACisaTh 3aJaud MEXIY
YJ€HaMU TPYIIbI; BBIMOIHATH CBOK 4YacTh pPaOOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX YICHOB KOMaHbl, ONPENETSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMOJHEHHON pabOThI; pellaTh BO3HUKAIOIIME MPOOJIEeMBbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHUr, OOMEHE MHEHHMSIMHU, «MO3TOBOM INITYypMe» U Jpyrux (opmax
B3aMOJIEUCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHsI peliaTh yuyeOHbIe M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus yd4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO pabOTy MPH PELICHUN y4eOHON MiH
UCCIIEIOBATENICKOM  3ajjaud; HAa  OCHOBE  MOJYYEHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YyJbTATHl: COOTHOCUTH CBOM JIEHCTBUS C
IUIAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJIb JIESTEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JESATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEe CoJepkKaTeaIbHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMd 0a30BOrO YPOBHS, COIJIACOBAHBI MEXKIY
co0Oi, YTO TO3BOJIIET PEAIU30BHIBATH YIIYOJIEHHOE H3Y4YEHHE KaKk B paMKax
OTIEIBHBIX KJACCOB, TaK M B paMKax pealu3alld WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUIA, B TOM YHCII€ UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBeplieHHH peann3aluu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JIeTajJbHEe OCBOMTH MaTepHall, OBJIAJAETh PacCIIMPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaIOIIMMUCS HAay4HbIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenu(pUUECKHX I HpPeIMETHON
o0nacTu «XUMUS»; OCHOBbI HAYYHOTO MBIIUICHUS; BUABl JE€ATEIBHOCTH IO
[OJyYEHUI0O HOBOTO 3HAHMS, €ro HUHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B pA3IUYHbIX YYEOHBIX U pEaJbHBIX >KU3HEHHBIX YCJIOBHUSX;
00€eCreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOywaromerocs OyayT chopMupoBaHb
CIICAYIOIIME TPEIMETHBIC pPe3yJabTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSTHI: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONMs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpHass Macca, MaccoBas [OJIsI XHUMHUYECKOTO DJJIEMEHTA B COEIUHEHUHU,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJacCu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKITUN Pa3I0KCHUSI, PEAKITUU
3aMEIICHUsI, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYECKHE PEAKIMH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallMs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINEHb OKHUCJIEHHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCJICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIC PEaKLIMU, METO/I AJICKTPOHHOIO OanaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;

WCITOJIP30BaTh XUMUYECCKYIO CUMBOJIUKY JIJISi COCTaBICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENICHb OKHUCJICHHMSI AJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (opMyiam, BUIAbl XUMUYECKON
CBSI3U (KOBAJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

pPacCKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MACChl BELIECTB, MOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCIHECPUMEHTAIBHBIX M TEOPETUYECKUX METOIAX
VICCJIEIOBAHHUS BEIIECTB U U3YUYCHUS XUMUYECKUX PEaKIIUM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [leproanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckoi
CUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHSATUS «TJlaBHas moarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «O0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMeEtoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux anemeHtoB J[. WM. MeHaeneeBa»y, ¢  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij
aJ7ipa, 00IIIee YMUCIIO AIEKTPOHOB U PaCHpe/IeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJIOKEHUS HyeMeHTa B llepuomumyeckoil cucreme cC
pacupeneIeHueM dJIEKTPOHOB IO SHEPTeTUYECKUM YPOBHAM, IMOJYPOBHSIM U
opOUTAaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEILECTB, MO
TeroBoMy G deEKTy);



XapakTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHUYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BELIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIas NpUMEpPaMU MOJIEKYJISIPHBIX YpPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINM;

OIKCHIBaTh POJIb KUCIOPO/Aa, BOAOPOJA U BOJBI B MPUPOJHBIX MpOIEccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSICHATH U TNPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHMUSI XUMHUYECKUX IPEBPALLECHUI B
Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOI'0 3JIEMEHTAa B COEMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeHIIyo (OpMyITy BEIIECTBA MO MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — s W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaklnii, eCTECTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIOECHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (pEajbHbI W MBICIEHHBIA) — AJIs
OCBOEHUS YYEOHOT'O COJCpKAHUS;

packpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCIEHHUS M  BOCCTaHOBJICHMUS,
COCTaBJISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3M MEXIy pealbHO HaOII0AaeMbIMH XUMUYECKUMHU
SBJICHUSIMU U TIPOLIECCAMM, MTPOUCXOSAIIMMUA B MAKpO- U MHUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3ns BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnmogaTh  mpaBuwia — Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XHMMHUYECKON TOCyAbl M O0OpyIOBaHMs, a Takxke IpaBHiia
oOpallleHus] ¢ BEIIECTBAaMU B COOTBETCTBUU C HMHCTPYKIUSMH BBIIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOoBOM  JI0Jied  PacTBOPEHHOTO  BEIIECTBA,  PELICHUIO
HKCIEPUMEHTAJIbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJAJCHHE OCHOBAMHM XHMHYECKOW TIPaMOTHOCTH,
BKJIFOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MOBCEIHEBHOM )KM3HU, a TAK)KE€ 3HAHHME MPABWII MIOBEICHUS B LIEISAX COEPEKEHHUS
3JI0POBBS U OKPY’KaIOLLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocss OyayT c)oOpMHUpPOBaHbI
CIICYIOIE TPEIMETHbIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: XUMUYECKAN 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUSI, XUMHUYECKasl peakiys, TEIIoBou 3(PeKT peakiuu, MOJb, MOJISPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS TUCCOLUALUSA, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 CoJIeld, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIUH, OKHUCIUTENIb, BOCCTAaHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aioTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, METaJNIMUeCKas), MEKMOJICKYJISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILJIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00ObEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi TUIOTHOYIIAKOBaHHAs), KOPPO3USI METAJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTBI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB Xxumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHSATH T MOHIATHUS [PU OMTMCAHUU BELIECTB U UX IIPEBPALLCHUN;

WCIIOJIB30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAEHsATh BAJICHTHOCTh U CTEIEHb OKHUCJIEHUS XUMHUUYECKHUX 3JIEMEHTOB B
COEOMHEHUSAX Pa3IMYHOIO COCTaBa, IPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJIEHTHOM,
MOHHOM, METAJNIMYECKOW) B HEOPraHUYECKUX COCTUHEHMSIX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca Ilepuomnueckoro 3akona J[. WM. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogudeckoi
CUCTEMBl XMUMHMYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
TPyNIay, «Majble IEPUOIbD» U «OOIBITUE TIEPHOIBDY;



OOBSCHATH CBS3b TOJOKEHUS dJIeMeHTa B llepmommyeckoil cucreme cC
pacrpesielIeHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISITh OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUU AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUs
CKOPOCTH XHMMHYECKOW peakldy, HampaBICHUs CMEUIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(UIMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKUE PeaKInu (10 YUCIY U COCTABY YYACTBYIOIIUX B PEAKIIMH BEILIECTB, 1O
TersIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTraHUYECKUX COEAMHEHUM, MOJTBEPKIAs 3TO ONMUCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M HOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHX
XAMHUYECKUX PEAKIUN;

COCTaBJISAITh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIUMA KUCIIOT, IIeI0ueh
U COJIeH; TOJHBIE M COKpAICHHbIE YpPAaBHEHUS pEaKIMii HOHHOTO OOMEHa;
peakuui, TMOATBEPKIAOMINX CYIIECTBOBAHUE TE€HETHYECKOM CBSI3HM MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpblBaTh  CYIIHOCTh TMPOIECCOB THUAPOJIM3a COJIeW TMOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX W MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPe/bl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHi, 0op, a3oT, (ocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KaJbIIUM, AJTFOMUHUH, KEIE30, ME/b, LIUHK,
cepeOpo) u 00pa30BaHHBIX MMH CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u dochopa (lll, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuansl MetamioB |A—llA-rpynn, amomunus, meau (l1), nunka,
xenesa (11 u 11));



HOSICHSTh COCTaB, OTAEJbHBIE CIIOCOOBI IMOJYYEHHUS U CBOMCTBA CIIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U UX coiu, ramorenuasl kpemuus (IV) u docdopa (11 u V), okcun u
ruapokcu xpoma (l11), mepmanranar kaaus;

OIMMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOLIECCaX,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMYHBIX OTPACIISAX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTePUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM MYTEM COEp>Kalluecs B BOJHBIX PacTBOpax
HWOHBI: XJIOpUA-, OpOMUI-, HMOIUI-, cylbdar-, docdar-, kapOboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajabllys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSCHATHh U MPOTHO3UPOBATH CBOWCTBA BXKHEHIIIMX M3y4aeMBIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOHW KUHETHKH H
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIICHTpPAIlMIO BEIIECTBA B PAacTBOpPE, HAXOJUTh
mpocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYEeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTh mpaBwia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHHUS, a TakkKe IMpaBuiia
oOpaiieHus ¢ BEMIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOJTHEHHUS
J7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOHMpAHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHHUIO
OKCIIEPUMEHTAJLHBIX 3aJad4 [0 TeMaM Kypca, TMPeACTaBIsTh Pe3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJMI] U BBISIBIISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTIEPAIlMU MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU U3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOII0JIeHUE, N3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICICHHBIN);



OpUMEHATh  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢  BEHIECTBAMH,
UCIONB3YEMbIMU B TIOBCEAHEBHOM JKM3HM, TMpaBWiIa TIOBEIEHUS B UEISIX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh Bpea
(OmacHOCTh) BO3JEWUCTBHS Ha JKUBBIE OpPraHU3Mbl OMNPEAEIECHHBIX BEIIECTB,
NOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS M MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh TMOJMYYEHHBIC MpeNCTaBiIeHUs O cdepax MpodecCHOHaTBLHON
NeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KAK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAllMd W NI OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQUIBHOTO TMpeAMeTa MPU NPOJAOIKEHUU OOyUYEeHHsS] Ha YpPOBHE CPEIHETrO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEIOBATEIBCKON AEATEIBHOCTU
XUMHUYECKONH W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uudposBbie)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznes 1. [leppoHayanbHble XUMUYECKHE OHATHUS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHHUS U IPAKTUYECKOMN 10 2
JeSITEIbHOCTH YeJIOBEKa
BemectBa u xumuueckue
12 28 1
peakuuun
Hroro mo pazueny 38
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosnyx. Ilonarue o raszax.
21 19 1 1
Kucnopon. Oxcunbt
Bonopox. Ilousitue o kucinorax u
2.2 P 8 1
COJISIX
Boga. PactBopsl. [Tousarue 00
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIaCChI
24 . 16 1 1
HEOPraHUYECKUX COECTUHEHUM
Hroro no paszneny 61

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 18
XUMHUYECKUX dieMeHToB /1. 1.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKHCIIUTETTHHO- 16
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro no pazneny 34
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME




9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Konrpoabnubsie IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI pecypesI
Pa3nes 1. BemecTBO M XMMHYecKasi peakus
11 [ToBTOpeHue u yriayoieHue 3HaHu| O 8
BEIIIECTBE
12 OcHOBHBIE 321KOHOMCPHOCTI/I MPOTEKAHHS 14 1 1
XUMHUYECKHUX PEeaKIIHii
13 DIEKTPOTUTHYECKAS TUCCOIHALINS. 14 1 2
XUMHUYECKUE PEAKIIMU B PACTBOpAX
Uroro no pazgeny 36
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUYECKUX 8 1
' anemeHToB VIIA-rpynmel. ["anorenst
OO0mias XxapakTepucTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 10
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB V A-rpymmbl. A3ot, pochop u ux 12 1
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
24 anemeHToB |V A-rpynnsl. Yraepoa u 13 1 2
KpEMHUU, UX coequHeHus. bop
HWroro no pazneny 43




Pazgen 3. MeTa/sIbI M BX COeTUHEHU S

31 OO0mmue cBOWCTBa METAIIOB 10 ‘
3.2 Baxkueiire Metasuibl 1 UX COSIUHEHUSI 22 1 ‘ 2
Hroro mo pazneny 32
Pa3znen 4. Xumusi 4 OKpysKamomas cpeaa
41 BermiectBa 1 MaTepualibl B )KH3HH YCIOBEKA. 5
' OCHOBBI IKOJIOTUYECKOI TPAMOTHOCTH
Hroro no pazgeny 5
Paszngen 5. O0001menne 3HAHNH
51 [ToBTOpeHUe 1 0600IICHNE 3HAHUT 10 5
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiiaccoB
Hroro no paszneny 10
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 11







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Ponp XuMuu B KU3HU
YyeJoBeKa

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

[TonsaTne 06 ucTOpHH BOSHUKHOBEHUS
pa3BUTUSA XUMUU. XUMHs B CHCTEME HAYK

Tena u BemecTBa. Puznueckue u
XMMHUYECKHUE CBOVICTBA BEIIECTB

duznyeckre 1 XUMUYECKHUE SIBICHUS

IToHsATHE O TEOPETUYECKUX METOAX
ITIO3HAHUSI B €CTECTBEHHBIX HAYKAX.
Ncrounnku xumuueckoi HHPopMaun

[IpencraBieHus o HAy4YHOM MO3HAHUM Ha
SMIMPUYECKOM YPOBHE: HAOIIOICHHUE,
U3MEpEeHue, IKCIIEPUMEHT, MOJICTUPOBAHHE.
ITonsTHE O METOoJaXx pa6OTBI C XUMHYECKUMHU
BemectBamu. O0OpyaOBaHNE IIKOIBHOM
XUMHUYECKOH 1abopaTopuu

[IpakTuueckas padora Ne 1 o reme
"TIpaBuia paGoThl B 1a00paTOPUU U IPUEMBI
oOpaiiieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucTrle BellecTBa U CMECH




CrniocoOnI pazneneHus cMecen

[IpakTuueckas padora Ne 2 o reme

10 "Paznenenne cMmeceii (Ha MpuMepe OYUCTKH
MOBapEHHOM cOon)"

11 ATOMBI 1 MOJIEKYJIBI

12 XUMUYECKUE DIIEMEHTHI

13 [Ipocteie 1 cnoxHbIE BeLleCTBa

14 BemectBa MosiekynspHOTo u
HEMOJIEKYJISIPHOTO CTPOCHHUS

15 Xummueckasi popmyna. BareHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 Omnpenenenue BaJICHTHOCTH aTOMOB T10
dbopMynaM OMHAPHBIX COSAMHEHHIA

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHOcHTETBHAS MOJICKYJIIpHAs Macca
BrrunciieHuss OTHOCUTEIBHON MOJIEKYIJISIPHOM

19 MacChI BEIIECTB, MOJIIPHON MacChl, MACCHI
BEIIICCTB U KOJIMYECTBA BEIIECTBA

20 MaccoBast 10Jis1 XUMHUYECKOTO DJIEMEHTA B
COCTUHEHUH

21 Brruncienns MaccoBOU 1OJIH XUMHAYECKOT'O
aIIeMeHTa 1o (HopMyIie COeTUHEHUS

20 Haxoxnaenue npocreiimient popMyIibt
BEIIIECTBA IT0 MACCOBBIM JIOJISIM SJICMEHTOB
Brraucnenus npocreiimeit popmyisl

23 BEIIIECTBA 10 MACCOBBIM HIIU MOJIbHBIM

JO0JISIM 3JIEMCHTOB




24

KonnuectBo BemecTsa. Moib

BzauMocss3b KOJIMYE€CTBA, MacCChl KU 4YHUCJia

25 CTPYKTYPHBIX €JHHUI] BEIIECTBA

26 MounsipHas Macca CMECH BEIIIECTB

o7 MounbHast 1011 XUMHYECKOTO 3JIEMEHTA B
COCIMHEHNUN

8 Haxoxnenne npocreiinieid opmyItbt
BEIIECTBA 110 MOJIBHBIM JIOJISIM JIEMEHTOB

29 XUMHYecKue SBICHUS. XUMHYECKasi peaKius
U €€ NIPU3HAKU

30 3aKOH COXpaHEHHUs1 MacChl BELIECTB

31 ATOMHO-MOJIEKYJIsipHast Teopus. JKu3Hb
nesrensHOCTE M. B. JIomoHOCOBa

32 XVWMHYECKUE YpaBHEHUS

33 THunbl XUMUUYECKUX peakiuit
Pacuérel Mo XMMUYECKHM ypaBHEHUSAM

34 KOJINYECTBA M MACCHI HICXOTHBIX BEUIECTB WIIN
MPOJYKTOB PEAKIINN
Bbruncrienus no ypaBHEHUSIM XUMHUECKOM

35 PEaKIMU: KOJIMYECTBA BEIIECTBA, MACCHI 10
U3BECTHOMY KOJINYECTBY BEIIECTBA, MAacce
peareHToB WK MPOITYKTOB PEaKIInU
Bbruncnenus mo ypaBHEHUSIM XUMHUECKOM

%6 PEaKIMU: KOJIMYECTBA BEIIECTBA, MACCHI 10
U3BECTHOMY KOJINYECTBY BEIIECTBA, Macce
peareHTOB WX MPOIYKTOB PEaKLUU

37 O00011eHre U cCUCTEMATU3ALNS 3HAHUI

38 Kontponbnast padora Ne 1 o teme




"BemectBa 1 XuMHU4YeCcKue peakiuu"

39 Boznyx — cmech raszos. Ilonsitue o razax.

40 3akoH ABoranpo. MoispHbIid 00bEM ra3oB
Brruncnenus 00b€Ma, KOJIMYECTBA BEIIeCTBA

41 ra3a 1o U3BECTHOMY €ro KOJIHYECTBY
BEIIIECTBA, 00BEMY

42 OTHOCuTENBHAS TIIOTHOCTH Ta30B

43 BorurcneHnus OTHOCUTENBHOM MJIOTHOCTH
ra3oB
OrnpezenieHne OTHOCUTEIIbHON

a4 MOJIEKYJISIPHOM Macchl ra3000pa3HOro
BEIIIECTBA 10 U3BECTHOM OTHOCUTEIIbHOM
IUIOTHOCTHU
BrerunciieHuss OTHOCUTENIBHON MOJIEKYJISIPHOM

45 MAaccChl Ta3a Mo U3BECTHOI OTHOCUTEIHHON
TUIOTHOCTH

46 OObEMHBIE OTHOLIEHUS Ta30B IIPU
XUMHUYECKHX PEAKIIHSIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMHUYECKON pPEeaKInu

48 Kucnopom — 31meMeHT ¥ MPOCTOe BEIECTBO

49 OxcHbl

50 Crioco6bI ostyueHust KUCI0poa B
1ab0paToOpUu U MPOMBIIUICHHOCTH
[TpaxTiueckas padota Ne 3 o reme

51 "I[Tonyuenue u cobupanue KHCIOpoa,
M3y4YEHHE €ro CBOMCTB"

52 KpyroBopoT kucioposa B npupoje




53

O30H — aJUIOTPOMHAS MO (PUKAIIHS
KHCIIOpo/ia

TennoBoii 3pPeKkT XUMUIECKON peaKInu,
TEPMOXUMHUYECKUE YPaBHEHUS, K30~ H
IH/IOTEPMHUYUECKUE PEAKITHH

55

TommBo. Mcnions3oBanue yris 1 METaHa B
Ka4eCTBE TOILUIMBA. 3arpsi3HEHUE BO3AyXa.

56

Brerunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAaCChI 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BbEMY, MaCCe PEareHTOB UITU
MPOAYKTOB PEAKIUU

57

58

KonTtponsnast padora Ne 2 o teme "Bo3myx.
Kucnopon. Oxcuapr"

BOI[OpOI[ — DJICMCHT U IIPOCTOC BCUICCTBO

59

60

61

CrnocoObl nony4eHus BOAOpoJia B
1a00paTOPUN U IPOMBIIIIIICHHOCTH

[TpakTuyeckas padora Ne 4 o Teme
"Tlony4yeHue u coOupaHue BoAOpOAa,
W3y4YEHHUE €ro CBOMCTB"
Hcnonp3oBanne Bogopoaa B KaueCcTBe
TOIINBA

62

IToustue o xucnorax u coisax. Cocras
KHUCJIOT U COJIEH

63

Brruncnenus 00pEMa, KOJIMYeCTBa BEIIECTBA
rasa 1o U3BECTHOMY €T0 KOJINYECTBY
BEIIIECTBA UK 00BEMY

64

Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO




65

66

XHUMHYSCKOM pE€aKknuun

Brrunciienus o ypaBHEHUSIM XUMUYECKOU
pEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,
MAacCChI 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BbEMY, MacCe PEareHTOB UiTH
MPOAYKTOB PEAKIUU

dusnueckue cBoicTBa BoALl. Boma B
npupojae

67

68

AHanu3 B CUHTE3 — MCTObI U3YUCHUS
cocCTraBa BOJBI

XHUMHUYECKHE CBOMCTBA BOJBI

69
70

CocraB OCHOBaHUM

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC

71

HacpiiieHHble 1 HEHACHIIIEHHBIE,
KOHIIEHTPUPOBaHHbBIE U pa30aBIeHHbIE
pacTBOpHI

72

CniocoObl BbIpayKe€HUS! KOHIIEHTPAILUU
pPacTBOPOB: MAacCOBas JI0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJISIPHAST KOHIICHTPALIUS

73

[IpakTuueckas padora Ne 5 o reme
"[IpuroroBiaeHue pacTBOPOB € ONPEAEIEHHON
MAacCCOBOM J10JIeil paCTBOPEHHOTO
BemecTsa. [ [puroroBnenne pacTBOpoB ¢
ONpeNeNEHHON MOJIIPHON KOHIIEHTpALMEN
pacTBOpEHHOIO BelecTBa"

74

BrranciaeHus ¢ HCIIOJIB30BaHUEM ITOHSTHS
«MaccoBad A0JI1 BEIICCTBA B paCTBOPE»

75

BrraucneHus ¢ uCnojb30BaHUEM HMOHSITHS




«MOJIAPHasA KOHIOCHTpaus pacTBoOp €HHOTO
BC€IICCTBa»

Posib pacTBOpPOB B PUPOIE U )KU3HU

70 yenoBeka. KpyroBopot Bojbl B Ipupoie

77 3arpsisHeHUE TPUPOAHBIX BoA. OxpaHa u
OYMCTKA IPUPOIHBIX BOI.
Boruncnenus ¢ ucnonb3oBaHueM rpadukoB

78 PacTBOPUMOCTH IS PACUETOB
PacTBOPUMOCTH BEIICCTB

79 Boruncnenus ¢ UCTONb30BAaHUEM MTOHATHS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPEY
BorurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS

80 «MOJISIpHAsi KOHLIEHTpaLuUs paCTBOPEHHOTO
BEIIECTBAY
Berurcnenus ¢ HCIoIb30BaHHEM T'pa(UKOB

81 PaCTBOPUMOCTH TSI PACUETOB
PacTBOPUMOCTH BEIICCTB

82 O06o011eHre u cucTeMaTu3alus 3HaHu|

83 KonTtponbHnas padora Ne 3 o teme
"Bonopoxa. Bona. PactBopel. OcHoBanus"

84 Oxkcuppl: cocTaB, KiaccupuKanus,
TPUBUAIBHBIC HA3BAHUS

85 [TonydeHre u XUMUYECKUE CBOWCTBA OKCHIOB

86 [TonsITHE O THAPOKCHUIAX — OCHOBAHUAX H
KHCIIOPOJICOICPIKANTUX KHCITIOTaxX

87 Pu3nyeCcKne 1 XUMUYECKUE CBOMCTBA KUCIIOT

88 [Tomyyenue Kkucmot

89 Knaccudukanus ocHoBaHUH




90

91

[I{€émoun, UX CBOMCTBA U CITOCOOBI MOTYyYCHUS

HepactBopumbie 0OCHOBaHMS, UX CBOMCTBA U
CIOCOOBI OTyYeHUs

92

93

94

[onsarue 06 aM(pOTEpPHBIX THAPOKCUIAX:
XUMHUYECKHE CBOMCTBA U MOJTyYCHHE.
[IprMeHeHne Ba)KHEUIINX OCHOBAHUI

Counu: coctaB, kiaccupukanus,
TPUBUAJIbHBIE HA3BAHUS

dusnueckue U XUMUYECKUE CBOUCTBA COJIEH.
[Tonyuyenue coneit

95

96

97

98

99

I'enernueckas cBsA3b MEXKY KiIacCaMu
HEOPraHUYECKUX COCIUHEHUI

[TpakTuueckast pabota Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUUECKHUX
COCTUHEHUIN)

Borurcnenus o ypaBHEHUSIM XUMHUECKON
pEaKIMU: KOJIMYECTBA BEIIECTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIMUECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIIN
MIPOJIYKTOB PEAKIINU

Brrurcnenust Macchl IPOAYKTa PEAKIIUH 110
U3BECTHOM Macce OJHOTO U3 UCXOIHBIX
BEIIIECTB, B3STOTO B BHJIE PaCTBOPA,
COJIepIKAIIETO OMPEACTIEHHYI0 MaCCOBYIO
JIOJIFO PAaCTBOPEHHOTO BEIIECTBA
KonTtponsHas padora Ne 4 o Teme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX




coenuHeHun"

[TepBbIe MOMBITKH KIIACCUPUKAITAN

100
XUMHUYECKHX 3JIEMEHTOB

101 [IoHsATHE O TpyNIax CXOAHBIX 3JIEMEHTOB

102 DJeMeHTBl, KOTOpble 00pa3yroT aM(poTepHbIE
OKCHUJBI U TUAPOKCUIBI

103 [lepuoauueckuii 3akoH. OTKpbITHE
[Ieproanueckoro 3akoHa
KopoTtkoneprnoaHas u JUIMHHONIEPUOIHAS

104 dopmel [Teprogudeckoii CUCTEMBI

xumuueckux asemenToB /.. MeHnieneeBa

105 [Tepuoas! u TpymIIBI

106 OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB

107 CocraB aTOMHBIX A11€p

108 H3oToms! kak Pa3HOBHJHOCTH aTOMOB

XUMHUYCCKOI'O 3JICMCHTA

109 DJEKTPOHBI

110 DJeKTpOoHHas opOUTalb

OHepreTuyeckue ypoBHU U MOyPOBHU

111
aToma; S, p-, d-opburanu
112 DNEeKTPOHHBIE KOH(UTYPAITH U AIEKTPOHHO-
rpaduueckue GopMyIbl aTOMOB
CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB
113 nepBbIX 20 XUMUYECKUX 2JIEMEHTOB
Ilepuonnueckont cucremsl .. Menneneena
114 3aKOHOMEPHOCTH U3MEHEHHS pajuyca

aTOMOB XUMHYCCKHX DJIEMCHTOB,




METAJTIMYECKUX U HEMETANINYECKUX CBOMCTB
110 TPYIIIAM U IIEpUOAaM

HN3meHenue cBOCTB cOeIUHEHNN

115 XUMHUYECKHX AJIEMEHTOB B TIEPHOJIAX U
rpyImax
XapakTepucTuka XMMHYECKOTO dJIEMEHTA 110

116 ero noJioxkeHuro B [lepronnueckoit cucreme
JI.1. MeHnneneeBa
3nauenue [lepuoanyeckoro 3akoHa u

117 Ilepronueckoi CUCTEMbI XUMUYECKHUX
DJIEMEHTOB JIJISl Pa3BUTHSI HAYKU U MIPAKTUKH

118 DIIEKTPOOTPULIATEITILHOCTh XMMHUYECKUX
3JIEMEHTOB

119 KoBasneHnTHas nosnspHas cBs3b

120 KoBanentnas HenosnsipHasi CB3b

121 HNonHas cBI3b

192 DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYITBI
BEILIECTB

123 Kpucrannunueckue 1 amopgHbIe BellecTBa

124 THUIBI KPUCTAUTHYECKHUX PEMIETOK U UX
XapaKTePUCTUKU
[TprunHBl MHOTOOOpa3usl BEIIECTB,

125 3aBHCHUMOCTH CBOMCTB BEIIIECTB OT COCTaBa M
CTPOCHUS

126 CreneHb OKHUCIICHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTEHHBIC PEAKIIHH

128 XUMHUYECKHUE IIEMEHTBI — OKUCIUTEIN U

BOCCTaAaHOBHUTCIIN




CocraBnenue ypaBHeHI/Iﬁ OKHCIIUTCIBHO-

129 BOCCTAHOBUTEJIbHBIX PEAKIIN, METO 1
AIIEKTPOHHOTO OallaHca
Brruncnenus mo ypaBHEHUSIM XUMUYECKOM
peaKIuu: KOJIMYeCcTBa BEIIeCTBa, 00bEMa,

130 MAacChl TI0 U3BECTHOMY KOJIMYECTBY 1
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
MIPOJYKTOB PEAKITUN
Brruucnenus npocreiieil MOJIEKyJIIpHOR

131 (dbopMyIIbI BELIECTBA MO U3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

132 O0o01IeHre U CCTeMAaTH3alus 3HAHUN 1

133 Kontponbnas padota Ne 5 o teme 1
"Ctpoenue atroma. XUMHUYECKas CBSI3b"

134 PesepBHbIil ypok

135 PesepBHEII ypok 1

136 PesepBHbIil ypok

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
/i Tema ypoxa Beero Kontpoabubie IIpakTuueckue fll3yqemm :)Iﬁlil:ll;OBaTeﬂbHLIe
padoThI padoThI pecypenI
1 CrpoeHue aToMOB 1
[locnenoBaTenbHOCTD 3aM0IHEHUS
2 AJICKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1
[IEPHOJIOB
3 Oco0eHHOCTH 3aI0JIHEHUS JIEKTPOHHBIX 1
opbuTaneit aToMoB OOJIBIINX MEPUOIOB
4 CreneHb OKUCICHHS U BAJICHTHOCTD 1
5 Bunsl xumudeckoil cBs3u
OOMEeHHBIN U TOHOPHO-aKLETITOPHBIH
6 MEXaHU3M 00pa30BaHUs KOBAJICHTHOU 1
CBA3U. MeXMONeKyIsIpHbIE
B3aUMOJEICTBUSA
THUIBI KPUCTAIIINYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHHUS KPUCTAIITMYECKUX 1
peLETOK
3aBHUCHUMOCTbH CBOMCTB BEIIIECTBA OT TUTIA
8 KPUCTAJUTHIECKOH PEIIETKN U BUA 1
XUMHYECKOH CBSI3H
9 Krnaccudukanus XuMHYeCKUX peakKIHii Mo 1
pa3IMYHBIM NpPU3HAKAM
10 DHepreTuka XUMHUYECKUX PEaKIUM. 1

TemnnoBoit 3¢ ekt XuMUIECKOH peakuu




11

12

13

3akoH ['ecca u ero cieacTBus

BrruncneHus mo TepMOXUMHYECKOMY
YpaBHEHHUIO PeaKIuu: TEIIoBoro dddexra
XUMHAYECKON PEaKIUy 10 KOJIHMYECTBY
BEIIECTBA, Macce WiH 00bEMY
IPOpEearupoBaBIIETO UITH
00pa30BaBIIETOCS BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakiuu. 3aKoH JEHCTBYIOIIUX Macc

14

15

16

Oueprust aktuBaiyn. [TonsTue o karanmse.
®epmenThl. UTHTHOUTOPBI.

@DaKTOopbl, BIUSIOIIAE HA CKOPOCTh
XUMHYECKON peakiuu

[ToHsITHE O XMMUYECKOM PaBHOBECHH,
npuHiun Jle [larense

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
[Iporuo3upoBanre BO3MOKHOCTH
MIPOTEKAHUs XUMUYECKUX IIPEBPALLICHUHN B
Pa3JIMYHBIX YCIOBUIX

18

19

20

OKHUCITUTEILHO-BOCCTAHOBUTEIIbHBIE
peakmuuu

Baxxuplie okuCIUTENIN U BOCCTAHOBUTEIH.
[Tepmanranat kanus

CBoiicTBa NPOCTHIX BEIIECTB — METAILIIOB
Y HEMETAJUIOB, KUCIIOT U COJIE — B CBETE
MIPEJICTAaBICHUI 00 OKUCIUTENHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUAX




[IpakTrueckas padota Ne 1. Pemenue
SKCIEPUMEHTAIIbHBIX 33724 110 TEME

21 «OKHUCTUTENHHO-BOCCTAHOBUTEIIbHbBIC
peaKIm
Kontponbnas padora Ne 1 mo teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

3 PacTBopeHune kak PU3NKO-XUMUYECKUIT
mporecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

25 Teopust 3MEKTPOIUTHUECKOM TUCCOLMALIUN

%6 HNonHoe nponsseneHue BOABI.
Bonoponnslii mokasarens

o7 DNEeKTpOoNIUTHYECKas AUCCOLUALINS KUCIIOT,
OCHOBAaHMUH U COJIeH

28 Peakuuu nonsoro ooMeHa
CBoiicTBa KUCJIOT, OCHOBAHHI U COJIEH B

29 CBETE MpeJICTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOIHAITTT

30 KauecTBeHHbIe peakiiii Ha HOHBI
[IpaxTuueckas padbora Ne 2. Pemenue

31 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOLUALINS)

32 I'unponus coneit

33 WNonHble ypaBHEHUS TUAPOIN3A COJEH
[TpakTrueckas padota Ne 3. Pemenue

34 AKCIICPUMEHTAIIbHBIX 33724 110 TEME

«I'maponus coneinn




Brruucienust Mmacchbl MpoayKTa peakiuu 1o
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

35 BEIIECTB, B35ATOIO B BUJIE PacTBOPA,
COJIepPIKALIETO ONPEACIEHHYIO
KOHIICHTPALMIO PAaCTBOPEHHOTO BEIECTBA
Kontponbnas padota Ne 2 mo teme

36 "DIEKTPOTUTHICCKAS TUCCOLIAITHS.
XUMHYeCcKHe peakluy B pacTBopax”

37 OO01as xapakTepuCcTHKa HEMETAIIOB

38 OOm1ast XxapaKTEpUCTHKA TraJIOTCHOB

29 XUMHUECKUE CBOICTBA I'aJIOT€HOB.
XuMHUECKUe CBOICTBa XJiopa

40 Xnoposogopon. ColsiHas KHCTIOTa
ITpakTuyeckas padora Ne 4 o Teme

41 "[losnydeHne consTHOM KUCIIOTHI, U3yUYEeHUE
e€ cBoicTB"

42 IToHATHE O KUCTOPOJCOAEPIKALIIX
KHCJIOTaxX XJ0pa U UX COJIAX
BrrauciieHus mo ypaBHEHUSIM XUMHUYECKUX

43 peaKIvii, eI OJMH UX PEAareHTOB JIaH B
n30BITKE

a4 Baxneiimne coequHeHUs XJI0pa U UX
HaXOXXJCHHUE B TIPUPOJIC

45 OOm1ast xapakTepucTHKa 31eMeHTOB V|A-
TPYIIIBI

46 CTtpoeHne U CBOMCTBA MTPOCTOTO BEIIECTBA
cepbl. AJUTOTPOIHbIE MOIU(DUKAIIUH CEPbI

47 CepoBoaopoa, cTpoeHue, Gu3ndecKue u




XHMHYECKHE CBOMCTBA

48 Oxcubl cepbl

49 CepHucras KUciIoTa u € CoJiu.

50 CepHas KuCJI0Ta U €€ COJIn

51 [IpoMbIIIIEHHOE TTOTYYEHUE CEPHOMN
KHUCJIOTHI
HaxoxxneHue cepbl 1 €€ COSTUHCHUN B

52 npHUpojie. XUMHUECKOE 3arpsi3HEHUE
OKpYIKaroIIen Cpe/ibl COSTMHEHUSIMHU CEPBI
BbrauciieHust Macchl IPOAYKTa PEaKIuy Mo

53 M3BECTHOM MaccoBoi (00bEMHOI) J0J1e
(%) ero BbIXOZa OT TEOPETUYECKU
BO3MOYKHOTO
Brruucnenust maccoBoit (00bEMHOM) 10511

54 (%) BBIXOJA MPOJYKTA PEAKIUH I10
U3BECTHOM Macce (00bEMY) HCXOIHOTO
BEIECTBA U MPOIYKTa PEakluu

55 OO6mrast XxapakTepucTrka 3J1eMeHTOB VA -
TPYIIIBI

56 A30T, pacrpocTpaHeHHe B IPUPOE,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA

57 AmMmMuak, ero (pu3nUecKue U XUMUYECKUE
CBOMCTBA

58 Comr aMMOHHUS
IIpakTuyeckas pabora Ne 5 o Teme

59 "TTonyyeHne aMMHaKa, H3y4YeHHUE ero
CBOMCTB"

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




61

62

AsoTucTas kuciiora. A30THas KMCIIOTa

[IpomblILITIEHHOE ITOTYyYE€HHUE a30THOM
KHUCJIOTBI

63

64

65

Hurpatel 1 HUTpUTBEL. XMMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH cpeibl
COCAMHEHUSIMH a30Ta

docdop, amoTporHbIe MoIUpUKATUH
dbocdopa

Oxcunst hocdopa (111, V) u pochopnas
KHCIIOTa

66

[TonsiTve 0 MUHEPAIBHBIX YIOOPEHUSIX.
3arpsi3HeHue NPUPOJHBIX BOJJOEMOB
COCTMHEHUSMU a30Ta U Pochopa

67

68

69

VYrnepon, ero alntoTponHbIe MOAUGUKALIUN
U CBOWCTBA

Oxcupsl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (1V)

[TpakTuueckue padboTsl Ne 6 o Teme
"ITonyuenue okcuaa yraepoaa (1V) u
M3y4YEeHUe ero cBOMcTB"

70

71

VYroapHas KUCIIOTa U €€ CONTH
[TepBoHayanbHbBIE TOHATHUS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COEAMHEHHMSX YIiIepo/ia

72

IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIAOB U
UX POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH




73

74

[TonsiTre 0 OUONIOrMYECKU BaXKHBIX
OpraHUYECKUX BELIECTBAX — KHUPAX,
Oenkax M yrieBoaax

Kpemnunii, ero ¢pusznueckre 1 XUMUUYECKHE
CBOICTBA

75

Oxkcua kpemuust (1V), kpeMHueBas
KHCJIOTA, CHJIMKATHI

76

77

78

79

bop. bopnas kucnora

[IpakTuueckas paborta No7. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«BaxHeinme HemeTalIbl U UX
COEJIMHEHU S

Brruucnenust maccel (00b€Ma; H.Y.)
MPOJYKTa Peakluy 1o JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIepKAallero ONpeaeIEéHHYIO MaCCOBYIO
JIOJIIO TIpUMeECEN

KonTponbnas padorta Ne 3 o reme
«BaxkHeume HeMeTaJLTbl U UX
COCUHEHUS».

80

OO6m1ast xapakTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkerus B [ICXD JI.U. Menaeneena

81

82

Mertannst A- u b-rpynn

Mertannndeckas CBsI3b U METAJUINUECKAS
KpUCTAJIIINYECKasl pelI€TKa. 3aBUCUMOCTh
($U3NIECKUX CBOMCTB METAJIIOB OT
CTPOEHHUs KPUCTAILIIOB




83

O01me XMMAYECKUE CBOMCTBA METAJLIOB

OO6mmue crnocoObl MOTYyYeHUS] METAUIOB,

84
MmeTayutryprus. CriiaBbl
DNEKTPOIN3 PACIIIABOB U PACTBOPOB COJICH

85 KaK OJIMH M3 CIIOCOOOB MOTY4YEHUS
METaJIJIOB

86 BrIuunciieHus o ypaBHEHUSIM 3JICKTPOJIU3a
pacIuIaBoB U pacTBOPOB BEIICCTB

87 [TonsTHE O KOPPO3UM METAJLIOB
Brrunciienus coctaBa cmecei ¢

88 WCTIOJIb30BAHUEM PEIICHHS CUCTEM
YpaBHEHUU

89 PaznuuHbie THITBI BBIYMCIICHUH 110
yYpaBHEHUSM XUMHUECKUX peaKInui

90 Mertannsl A-rpymi. enounsie MmeTamibt

1 Haxoxnaenue B nmpupoae. CoiicTBa
IIEJIOYHBIX METAJIJIOB

92 Oxcuapl ¥ TUIPOKCHIBI HATPHS U Kausl

93 [lerouHO3EMENBHBIE METAILIBI

9 Baxxneiine coeqMHEHUS KaJIbIIHs,
CBOWCTBa, MPUMEHEHUE

95 JKécTkoCcTh BOMBI H CIOCOOEI €€
yCTpaHEHUS
[IpakTuueckas pabora Ne 8 o Teme

96 "YKECcTKOCTE BOIBI U METOILI €6
ycTpaHeHus"

97 AnmroMuHUN




AMdoTepHbIE CBOMCTBA OKCHIA U

%8 THJIPOKCH/IA ATFOMUHHUS

99 OO6m1as XxapakTepucTiKa MeTaJliIoB b-
rpy1i (moOOYHBIX TTOATPYIIIT)

100 [TepBoHaYaIbHEIE PEACTABICHUS O
KOMIUICKCHBIX COSMHECHUSX

101 Mensb u cepedpo

100 [IpencraBnenus 00 aMMHaYHBIX
KOMIUIeKcax cepedpa u Meau

103 [uuk

104 AMdoTepHbIE CBOMCTBA OKCHIA U
THIPOKCH/IA IUHKA

105 Kemnezo

106 Oxcunpl, THIPOKCH B U comnu xkene3a (1) u
xenesa (111)

107 UyryH u cTajab — CIUIaBbI JKene3a
[IpakTuueckas padora Ne 9. Pemenue

108 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI
Brruncnenus coctaBa cmecei ¢

109 WCIIOb30BAaHUEM PELICHUSI CUCTEM
YpaBHEHUU

110 Pa3znuyHbie TUIBI BEIYMCICHHH 10
yYpaBHEHUSM XUMHUYECKUX peaKInui

111 KonTpomnbnas padorta Ne 4 o reme
«Baxxnennme MeTaibl 1 UX COSAUHEHUS»

112 be3omnacHoe ucnonb30BaHUE BELIECTB U

XUMHUYECKUX PEaKIfii B OBITY




113

114

HoBbie MaTepuaibl 1 TEXHOJOTUH.
[TpuHIUIIBI «3ENEHON XUMUM

XuUMUA U 3J0pOBbE

115

116

117

118

XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIEH
cpenbl. [lonsTre o mpeaenbHO JOMYCTUMOM
koHueHtpauuu Bemects (I11K)
DKOJIOTHYECKHUE TPOOIIEMBI, CBSI3aHHBIC C
COCIMHEHUSIMU yTJIepoa, a30Ta, CEePhI,
TSDKENBIX MeTaJIOB. POl XUMUM B
PEIICHUHN YKOJIOTHYECKUX MPOOIIeM

[Tepunonnueckuii 3akon u [lepuoanueckas
CHCTEMA XMMHYECKHX DJIIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

XUMHYECKHX JIEMEHTOB U UX COCIIMHEHUN
B IIEpUOJIaxX U rPpyMmax

119

CrpoeHue BeliecTBa B TBEPIOM, KUIKOM U
ra3000pa3HOM COCTOSIHUU. Bubl
XUMHUYECKOH CBSI3U

120

121

122

Kaccudukamnms XuMruaecKux peakiifi mo
Pa3IMYHBIM TPU3HAKAM

[Iporno3upoBanue BO3MOKHOCTH
MPOTEKaHUsl XUMUYECKUX MIPEBPALLCHUHN B
Pa3IMYHBIX YCIOBUSAX Ha OCHOBE
MPEJICTABICHUN XUMHUYECKON KUHETUKHU U
TEPMOJIMHAMUKH.

XUMHUYECKUE PEAKIIUU B paCTBOPAX.
I'mpponus conen




CBoiicTBa KMCJIOT, OCHOBAaHHH M COJICH B

123 CBETE MpeCTaBICHUN 00 1
AJIEKTPOIUTUYECKOHN TUCCOIIALINT

124 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE 1
peaxkuuu. DNeKTPOoIIn3.
[TpakTuueckas padora Ne 10. Pemenue

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XUMHUYECKUE PEAKITHI
[Ipaktrueckas padora Ne 11. Pemenue

126 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe 1 1
«MeTaibl, HeMETaJUTbl U UX COSTUHEHHSD)

127 PesepBHbIil ypok 1

128 PesepBHblil ypok 1

129 PesepBHbIil ypok 1

130 PesepBHbIil ypok 1

131 PesepBHBIi ypok 1

132 PesepBHbIil ypok 1

133 PesepBHEIiT ypok 1

134 PesepBHbIil ypok 1

135 PesepBHEIT ypok 1

136 PesepBHBIit ypok 1

OBUIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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