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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XWMHHM OCHOBHOTO 00miero oOpa3oBanus (yriyOJaEHHBIN
YpOBEHB) COCTaBJIEHAa HAa OCHOBE TPeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTeNbHON MPOrpaMMBbl OCHOBHOT'O 00I1Ier0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOQ, ¢ yuerom ¢enepaibHON paboyeil mporpaMMbl BOCITUTaHUSI.

[IporpaMma mo xumuM pa3paboTaHa C IENbIO OKa3aHUS METOAMYECKOMN
MOMOIIM YYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

[Iporpamma mo XuMuM Aa€T TpPEACTAaBICHHE O IENsAX, OOILIe crpareruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNIbHOE MPEMETHOE COJIEpKaHuE, €r0 CTPYKTYPY IO
pazgenaMm M TeMmaM, paclpeleleHHe 1o  KjaccaM, PpPEKOMEHAYEMYIO
[OCJIEIOBATEIbHOCTh  M3YYCHHS XUMHH C Y4YETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3C€H, JIOTUKM y4eOHOTO TIpOIlecca, BO3PACTHBIX
ocobeHHOCTe oOydaromuxcs. B mporpamMme 10 XHMHH — YYUTBIBAIOTCS
BO3MOXKHOCTH Y4YEOHOTO IpeiMeTa B pealu3aluu TpeOOBaHUN K IUIAHUPYEMBIM
JMYHOCTHBIM, METalpeIMETHBIM M IPEIMETHBIM pe3ysbTaTaM OOy4eHus U B
(GbopMUPOBaHNN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHOW  JEATEIBHOCTH
00y4JaroIIerocst 0 OCBOSHUIO YIECOHOTO COACPIKAHUS.

W3yyenne XuMUM Ha ypOBHE OCHOBHOrO o0miero oOpa3oBaHus
OPHEHTUPOBAHO Ha OOLIEKYIbTYPHYIO OATOTOBKY, HEOOXOJUMYIO JJIsi BRIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTHSI MHTEIUIEKTYyaIbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYy4YaIOIIMXCsl, Ha MPOAODKEHHWE OOYy4YeHHS HAa YPOBHE CpEIHETO
oO1iero o0pazoBaHus.

3HaHUE XUMHH CIY)KUT OCHOBOM JJs1 (POPMHUPOBAHUS MHPOBO33PEHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTepUaTbHOM €IUHCTBE MHpPA, BAXKHYIO
POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEACTABICHUS O MPEBPAIICHUIX SHEPTUU U
BEUIECTB B MPUPOJIE, O MyTSAX pEHICHHUS TI00AJbHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTHS 4YENOBEUECTBA — CHIPHEBOW, DHEPreTHUECKOW, MPOIOBOILCTBEHHOM
npo0eM, MpoOIEMbI SKOJIOTMUECKOW 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET  peaju3alud  BO3MOXKHOCTEM A CaMOpas3BUTHUS U
dopmupoBaHUsS ~ KyJIbTYphl  JIMYHOCTH  oOyyarommxcs, uxX oOmed U
(GYHKIIMOHATHHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBIIUICHUS M TBOPUYECKHUX CIIOCOOHOCTEH
OoOyyaroluxcs, HaBBIKOB HX CAMOCTOATEIbHOW y4eOHOM  J1eATeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKIUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOGECCHOHATBHON ACSITENbHOCTH;



3HAKOMHUT CO CHEeIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOJIBI U YEIOBEKA, SABJISIETCS KIIFOUEBBIM HTAllOM B
(GhopMUPOBAHUU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YUYarOIINXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHre 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOyYEHMHM XMMHUU OOECHeuMBarOTCs CrenuuKoin
COJIEpKaHMsI TIPEAMETa, KOTOPBIA SBJISIETCS IMEIarorMuecky aJarnTUPOBAHHBIM
OTPaXEHUEM OTIPEJICTICHHOTO JTara Pa3BUTHS XUMUHU.

VYrinyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIETO 00pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOEHHE OOYYAIOITUMHUCS CUCTEMBI NEPBOHAYATBHBIX MOHSITHUN XUMUU, OCHOB
HEOPraHUYECKOM XMMHUU, OCHOBOIIOJATalolUX MPEICTaBICHUN OOIIed XUMUU U
OTJICTIbHBIX 3HAYNMBIX MMOHATUNA OPTaHUYECKON XUMHH.

CtpykTypa copepaHus MpOrpaMMbl MO XUMHUU c(hopMUpOBaHa Ha OCHOBE
CHUCTEMHOro mojaxoja k e€ usydeHuto. CopepkaHue CKIaJbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIIECTBE M CUCTEMBI TIOHITHI O XUMUIECKOM
peaknuu. O0Ge 3TH CHUCTEMbI OPraHMU30BaHBI MO TPHUHIIUIY IOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTaBICHUI pa3HOTO YPOBHSI:

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

ITepunonnueckoro 3akona J[.11. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHS O CTPOCHUH aTOMa M XUMHUYECKOU CBSI3U;

MIPEICTABICHUI 00 SIEKTPOIUTUYECKON JUCCOIMAIIMK BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KHHETUKE ¥ TEPMOJANHAMUKE.

B ocHOBy TeopeTHyecKMX 3HAHUN MOJOKEHBI AMIUPUYECKU TMOTYyUYCHHBIC
dakTtel. TeopeTndyeckre 3HAHUS Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO YPOBHS
K JpyroMy u 00ecrneuyuBaroT OOy4aroluMcs BO3MOKHOCTb OOBSICHATH H
MIPOTHO3UPOBATh CBOMCTBA, CTPOEGHHE U OOJIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue coaepKaHWs MPOTPAaMMBI 1O  XHUMHH  TPOUCXOJUT €
UCIIOJIb30BAaHMEM 3HAaHUW W3 paHEE U3YYEHHBIX Y4YEOHBIX IPEIMETOB:
OKpYy’)Karouud Mup, Ouosorus, (u3uka, mMaTeMaTuhka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 001mero oOpa3oBaHusi MO XUMHUHU (yriayOnEHHBIM
YpPOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHEe (PYHIAMEHTaJIbLHOTO Xapakrepa
oOpa3zoBaHus, crnenuPuku ydyeOHOTro MpeaMeTa U O0O0eCreyYeHHe YCIEIIHOTO
oOy4yeHHs Ha CIENyIIleM YypoBHE oOpa3oBaHusi. B mporpamMmme mno XuMHUH
peanu3yeTcsl pa3BUBAIONIAS M MPAKTUYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUHU,
muddepennanuss  00ydeHMs,  BKIIOYAIOMmas  IPOPUIBHYIO  TOJATOTOBKY



oOyyarolmuxcs M TOCIEAYIOUIee CaMOOIpeAeieHHe B BBIOOpPE HANpaBICHUS
oOyueHus B IpoPUIBHBIX Ki1accax.

VYrinyOnéHHoe U3yyeHHWE XMMHHM  CIOCOOCTBYET  peajlu3aluu  3a1ad
po(eCcCUOHATbHON OPUEHTALlMU U HAIIPaBJI€HO Ha MPEA0CTaBIEHNE BO3MOKHOCTH
KXJIOMY OOyYarlieMycsi MpOSIBUTh CBOM HWHTEIJIEKTYallbHbIE U TBOPYECKHUE
CIIOCOOHOCTH TIPH  HW3YYEHUH Y4YeOHOro TpeaMera, HEOOXOIuMBbIe IS
MIPOJIOIKEHUS 00pa30BaHUs U JaIbHEHIIIEH TPYI0BOU NEATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIM ypOBEHb) MpEJHA3HAYEHA IS
WCIIOJIb30BaHUSI B 00pA30BaTENbHBIX OPraHU3AIUAX, PEATH3YIONINX MPOTPaAMMBI
nuddepentiupoBanHoro (yriayoaéHHOro, NpoQUIBLHOTO) H3YUYECHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUsl.

OOpa3oBaTenbHble (PYHKIIMM XUMUHU, U3YYaEMO Ha yIiyOJIEHHOM YpOBHE,
peanmn3yroTcs B Tmpoiiecce GopMUpoBaHUS 3HAHUN OCHOB XMUMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JIACTH MPAKTUYECKON NeATEeIbHOCTH
4yeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajaya y4eOHOTro
npeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEUIIIHUX
(bakToB, MOHATUH, 3aKOHOB U TEOPETHUUECKUX MOJIOKEHUHN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapaKTepa, S3blka HAYKH, B MPUOOIIEHUH K HAYYHBIM
METOJaM TMO3HAaHUS TP HW3YUYCHHHM BEIIECTB W XHUMHYECKUX peaKIui,
(OpMHpPOBAaHNU U PA3BUTUHU MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX TNPUMEHEHWHU B Yy4eOHO-TIO3HABATEIBHOM U Yy4EeOHO-HCCIIEIOBATEIHCKOM
JeSTENbHOCTH, OCBOCHHUM TpaBWiI Oe30macHOro oOpamieHusi ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HU.

[enu n3ydeHus: XUMUU OTPAXKaroT HAMPABIEHHOCTh OOyUYEHHs HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEITIEKTA U 00IIEH KyIbTYpPHI.

N3yuyeHnue XMMUM HAMPaBIIEHO HA JTOCTUKEHUE CIECTYIONTUX LIeeH:

bopMHpOBaHHWE MHTEIUIEKTyallbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM JKU3HU;

dbopMHpOBaHHE  CHUCTEMbl XMMHYECKHMX 3HAHMM KAk  KOMIIOHEHTa
€CTEeCTBEHHO-HAYUYHON KapTUHBI MUpA, KaK OCHOBBI JIJII TTOHUMAHUSI XMMHUYECKOM
CTOPOHBI SIBJICHUI OKPY>KAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKU;

MPUOOIIEHNE OOYyYaroIuXCs K CaMOCTOSTEILHOH IO3HABATCIBPHOM U
HCCJIEIOBATENILCKOM  JIESITENIbHOCTH, K  Hay4YHbIM  METOJaM  TO3HaHWus,
(dbopMHpoBaHHEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K MU3YUEHUIO XUMUU;

dbopmupoBanue  00mie  QYHKUIMOHATBHOW W  €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSICHATh UM OICHWBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH



XUMHH, TPUMEHATh HUX MpPHU pPEIIeHUU NpoOJeM B TMOBCETHEBHOW XKHU3HU MU
TPYAOBOM JI€ATEIBHOCTH;

pa3BuTHEe y OOydYarOIIMXCS HHTEpeca K HU3YYEHUI0O XUMUU U cdepam
JEATENbHOCTH, CBA3aHHBIM C XHWMHEH, MOTHBALUsi K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIEr0 PO U HAIIPABJIEHHOCTH JaJIbHEHIIIET0 00yUYeHMS;

OCO3HAaHUE LIEHHOCTH XUMUYECKUX 3HAHUU B JKM3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSI 3KOJOTMYECKOU KYyJIbTYpbl, HEIPUATHE IAEUCTBUN, NPUHOCALIUX BpEX
OKPYXaIOUIEN CpeJie U 3JOPOBBIO JTIOIEH;

npuobpeTeHne 00yJaroIIUMHUCS OTbITAa CAMOMO3HAHUSA, KIIOUYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETECHIINM ), HEOOXOAUMBIX JIJISl PA3IMYHBIX BUIOB JI€ATEIbHOCTH.

Ha yriny6nénnoe u3ydyeHue ydeOHOro npeamMera « XumMus» oTBoautes mo 102
yacoB B 8 u 9 knaccax (3 yaca B Hezento), Bcero 204 yaca 3a Ba rojia 00yueHusl.



COAEPKXAHUE OBYUYEHUA
8 KIIACC

IlepBoHayaibLHbIe XUMHUYECKUE TOHATHS

Xumusi — BaxHasg 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOU JEATEIbHOCTH
yenoBeka. [Ipeagmer xumun. Ponbe xumuu B xu3HU denoBeka. KpaTkue cBeneHus
00 UCTOpUU BO3HUKHOBEHHUS W Pa3BUTHUSI XMMUU. XUMHUS B cUCTeMe HaykK. Tena u
BemiecTBa. Dusznueckne W XUMUYECKHE CBOMCTBA BEIIECTB. ArperaTHble
COCTOSIHUSL BemecTB. [IOHSATHE O TEOPETUYECKUX H HMIIMPHUYECKUX METOJax
MO3HAHUSI B €CTECTBEHHBIX HayKax. lIpeicTaBieHHss 0 Hay4yHOM IO3HAaHUU Ha
AMIIUPUYECKOM YPOBHE: HAOIIOJCHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOICIMPOBAHUE,
BblunciieHUE. [IpencraBneHuss 0 HAay4YHOM IMO3HAHUU HA TEOPETHUYECKOM YpPOBHE:
Hay4JHbIe (aKThl, IPOOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

S3pIk XuMuU. VICTOYHUKH XUMHYECKON HH(pOpMaIiu.

[Tonsitue 0 mMeTonax paboThl C XUMUYECKUMHU BelecTBamu. OO0opyaoBaHue
IIKOJLHOM XuMHYecKoM Jabopatopun. IIpaBuna Oe3omacHoro oOpamieHust ¢
BEIIECTBAMHU U J1A0OPaTOPHBIM 000PYIOBAHUEM.

Hucteie BemecTtBa U cmecHu. [IpupoaHbie cmecu: BO3AyX, MPUPOAHBIA Ta3,
He(Tb, IPUPOAHBIE BOJBI, TOPHBIE TIOPOJBI U MUHEpaJbl. [IoHITHE O TOMOTE€HHBIX
U TeTepOoreHHbIX cmecax. CnocoOsl pa3aeneHus cMeceil. O4ncTka BEIIECTB.

BemectBa M XUMHUYECKHE peakUUH. ATOMBI U MOJEKYJIbl. XHUMHUYECKHE
snemMeHTbl. CUMBOJIBI XUMHUYECKUX 3JEMEHTOB. IIpocThle U CIIOXKHBIE BEIECTBA.
Mertannel © HeMeTaibl. BemiectBa MOJEKYJISPHOTO W HEMOJIEKYISIPHOTO
CTPOEHHUSI.

Xumuueckas ¢dopmyrna. BaleHTHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OnpeaeneHne BAJICHTHOCTH 3JIEMEHTOB IO
dbopmysiaM OWHApPHBIX COCIUHEHMM U cocTaBiieHue (opMysn OHWHAPHBIX
COCMHEHUN IO BAJEHTHOCTH »JJIEeMEHTOB. OTHOCUTENbHAs AaTOMHAas Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUUYECKOTO AJIEMEHTA B
coenuuennu. Haxoxxnenue npocTeiiiieit GopMyIibl BelecTBa M0 MacCOBBIM JIOJISIM
AJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIUYECTBA,
Maccbl M 4YHMCla CTPYKTYPHBIX €IMHUI] BellecTBa. Pacyetsl mo dopmynam
XUMHYECKUX COEAMHEHUU. MoisipHas macca cMecu BemecTB. MoJbpHas 107
XUMHYECKOT0 3JeMeHTa B coenuHeHud. Haxoxknaenuwe mpocreiieit Gopmylibl
BEIIECTBA MO MOJIBLHBIM JIOJISIM 3JIEMEHTOB.

du3NUecKue U XUMUYECKUE SIBIICHUS. XUMHUUYECKash PEaKIusl U €€ MPU3HAKHU.
VYcnoBus npoTekaHusi XUMUYECKUX peakluid. 3aKOH COXPAHEHUSI MacChl BEILIECTB.
ATOMHO-MOJEKyJsipHass Teopusa. KuzHb u xaesrensHocTh M.B. JloMoHOcOBa.



XUMUYECKHE ypaBHEHHUS. TUIIBI XUMUUECKUX PEAKIUH (COEUHEHHUS], Pa3I0KEHUs,
3aMeleHus, ooMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHHSIM.

OKCNIEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SIBICHUWA. 3HAKOMCTBO C
XUMUYECKOM TOCYyIOoW, ¢ mpaBujaMud paldOThl B JIabopaTopuu M MpPUEMaAMU
oOpamienusi ¢ JyaboparopHbiM oOopynoBaHueM. M3ydyenwme u ommcanue
bu3nUecKuX CBOMCTB OOpa3lloB HEOPTraHWYECKUX BEIIECTB — METAJIOB U
HeMmeTauioB. HaOmionenue ¢usmyeckux (TUiaBjIeHUWE BOCKa, TasHHUE JIbJa,
pacTUpaHue caxapa B CTYIKE, KUIEHUE W KOHJIEHCAIUsl BOJbI) U XUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHWE MEIHON MPOBOJIOKH, B3AUMOJECHCTBUE COMAbI WIH
MeJa C COJSHOM KuciaoToi) siBiaeHuil. O3HakomiieHWe ¢ oOpasllaMH BEIIECTB
KojguyectBOM 1 wmosb. HaGmrogeHue u onucaHue TMPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiuil (pa3iioxKeHUue caxapa, B3auMOJEHCTBUE CEPHOM KUCIOTHI C
XJopuaoM Oapusi, TMONMydeHuEe U pasznoxeHue ruapokcuna wmeau (1) npu
HarpeBaHUM, B3aUMOJEHCTBHUE >Keje3a ¢ pacTtBopoM conu meau (II). Usyuenue
Coco0OB  pazfeneHuss cmecedl (C  TNOMOLIbI0 MarHurta, (QUIbTpOBaHUE,
BbITIApYBaHUE, TUCTUIUISAIUS, XpoMaTorpadus), MPOBEICHUE OUUCTKUA MOBAPEHHOMN
conu. HaOnronenne u onMcaHue OmbITOB, WUTIOCTPUPYIOLIUX 3aKOH COXPaHEHUS
MaccCBhl.

Baxueimme npeacTaBuTe M HEOPraHU4eCKMX BelecTB

IIpencraBnenust o razax. Bo3gyx — cmech rasoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Momnspablii  00€M Ta30B. OTHOCUTENBbHAS TUIOTHOCTh Ta30B.
Omnpenenenne OTHOCUTEILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTo BEIIECTBA 10
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMUYECKUX PEAKIUSIX.

Kucnopon — smemeHT m mpocrtoe BemecTBo. HaxoxkneHue kuciopoaa B
npupoe, pundeckue u XMMUYECKHE CBOMCTBA (PEaKIMU TOPEHUS U OKUCIICHUS).
IIpoueccel okucienusi B kuBou mnpupojge. Oxcunabl. [IpumeHenue kuciaopona.
Cnoco0bI MoTyueHus KUCIopoaa B JIabOpaTOpUH U MPOMBIIUIEHHOCTH. [loHsaTHE 0
katanu3arope. KpyroBopor kuciopoga B mnpupoge. O30H — alIoOTpOIHAas
Moaudukanus Kuciaopona. (O30HOBBIM CJOW, €ro 3HA4YEHHE JJIs IKUBBIX
Oopranu3moB. Pa3pyuieHre 030HOBOTro CJosl.

TeroBoil 3(P(GEeKT XUMUYECKON peaKuuu, TEPMOXMMHYECKHUE YpPaBHEHHS,
9K30- M JHIOTEpMHUYECKHE peakuuu. Tormso. Mcnons3oBaHue yrisi U1 MeTaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsitue o mapHukoBoM sdexre.

Bomopon — »snemeHT u 1mpoctoe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupone, (U3MYECKMEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyueHusd. [lonstue o kucinorax u coisix. Mcronp3oBaHue BOOOPOIa B KAU4ECTBE
TOIJIMBA.



Bonma. ®usnueckue cpoiicTBa BoAbl. Bonma kak pactBoputenb. PacTBopbl.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOPHUMOCTH BEHIECTB B BOJE.
dakTophl, BIUSIONME HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIIECTB.
Cnoco0Obl BbIpaKeHUsI KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi J10Js paCTBOPEHHOIO
BEIIECTBA, MOJIIpHAs KOHILEHTpauus. Poyib pacTBOPOB B HPUPOAE U B KU3HU
YEJI0BEKa.

Xumuueckne cBoiicTBa BoOAbL. IloHstne 00 ocHoBaHusx. Ilousarne 00
MHAMKaTopax. KpyroBopor Boapl B mOpupoje. 3arpsA3HCHUE NPUPOJHBIX BOI.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbie) W
HecosneoOpasyronme. MexayHapojaHas HOMEHKJIATypa OKCUIOB. TpuBuUaIbHbBIE
Ha3BaHUsA OKCUAOB. OU3NUECKHE U XAPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCUIOB
(B3aUMOJIEHCTBUE C BOJIOM, C KUCIOTAMU U OCHOBAHUSIMH, C IPYTUMHU OKCUIAMHU).
[Tomyuenue OKCUIOB.

[ToHsiTHe O TUAPOKCUAAX — OCHOBAHUAX M KUCIOPOJICOIECPKAMMNX KHACIOTAX.
Kucnotel. Krnaccudukamus kucmor. MexayHapoaHas HOMEHKIATypa W
TPUBHAIbHBIE HAa3BaHUS KHUCJIOT. PU3MYECKHE U XMMHUYECKHUE CBOWCTBA KHCIIOT
(B3auMoOCICTBHE C METa/lIaMH, C OKCUaMU METaJIOB, OCHOBAHUSIMU U COJISIMHM).
Psan aktuBHoctm metaimioB H.H. bekeroma. Ilomyuenme kucinor. Kucnorsr B
MPUPOAE, TPUMEHEHHUE BAXKHENIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPUMbBIC
OCHOBaHUA. MexIyHapoIHasi HOMEHKJIATypa OCHOBaHUH. TpuBHabHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMHU,
KHUCIIOTaMHU U COJIIMHM) M CTHOCOOBI moiy4yeHus. HepacTBopuMble OCHOBaHUS, WX
CBOICTBA (B3aMMOJIEHCTBHUE C KUCIOTAMHU) U CIIOCOOBI MOTy4YeHUss. AMPOTEPHOCTD.
[Tonsitue 00 amdoTepHbIX THUAPOKCHUIAX (HA TpUMEpPe THAPOKCUIOB ILIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJIEUCTBUE C KUCIOTaMH U IIEI0YaMu)
Y MIOJIyYEHHUE.

Comu  (cpegHue, Kucible, OCHOBHbIC, JBOMHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyied. TpuBUallbHbIE Ha3BaHUA cojie. @Dusnueckue U
XapaKTEPHbIE XWMHUYECKUE CBOWCTBA HA MpUMEpe cpeaHux coien. llomydenue
COJIEH.

['eHeTnyeckas CB3b MEXK/y KJIACCAMU HEOPTaHMYECKUX COEAUHEHUM.

DKCNEPUMEHTAIbHOE U3YYEHNE BELIECTB U SABJICHUM:

KOJINYECTBEHHOE OMPEAECICHHUE COAECPKAHUS KUCIOPOJA B BO3/IYXE;

MoJIy4eHue, COOMpaHne, paclio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUSL BEHIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U IPEKPAIICHUS TOPEHUS;



O3HAKOMJIEHHUE C 00pa3IiaMu OKCUJIOB U OMMCAHUE UX CBOMCTB;

noJiyyeHue, coOupaHue, pacrno3HaBaHWE M H3Y4YEHUE CBOWCTB BOAOPOA
(ropenue);

B3auMoJielicTBIE Bogopoaa ¢ okcuaom meau (I);

WCCJICIOBAHNE OCOOEHHOCTEH  PacTBOPEHMsI BEMIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaCcCOBOM J0JIEM PAaCTBOPEHHOTO
BEILIECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OIPEIACICHHOW MOJIIPHOW KOHLEHTpALUEn
PacTBOPEHHOI'O BEIIECTBA;

B3aMMOJICEUCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIUEM);

ONPENEIIEHNE PACTBOPOB KUCJIOT M IIEJIOYEHN C IOMOIIBI NHINKATOPOB;

HCCJIeIOBaHNE 00PAa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydyeHue BzaumoeicTBusa okcuaa menu (II) ¢ pactBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMU, PEAKLIMHA HENTpaIU3aLluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OIHOTO MeETajlla
JPYyTUM U3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCHUAA [IUHKA C pACTBOPAMU KUCIIOT U IIEI0YEH;

pelIeHNEe DJKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACCHI
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jemeHnToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMuueckasi CBA3b. OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
peaKIuu.

[lepBble TOMBITKH KIACCU(DUKAIIUN XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEIOYHBIX U IIETOYHO3EMENbHbIX
MeTalljlaX, TaJoreHax, WHEPTHHIX (0JIaropoJHBIX) Tra3zax. DJIEMEHTHI, KOTOphIC
00pa3yroT aM(oTepHbIe OKCUJIBI U TUAPOKCHUJIBI.

Ilepnonnueckuit 3aKOH. OTtkpbiTHE IIepronnueckoro 3aKOHa.
Ilepuonnueckas cucremMa xumuyeckux odnemeHtoB J[. WM. Menneneesa.
Kopotkonepuoanas u jnuHHOnepuoaHas ¢opmbl Tadauiel  «llepuoanueckas
cuctema xuMmuueckux annemeHtoB JI. . MengeneeBa». Ilepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3orombl. PagmoakTHBHOCTS.
ONeKTpoHbl. DIJIEKTPOHHAs OpOUTanb. DHEPreTUYECKUE YPOBHH M TOIYPOBHH
atoma: s-, p-, d-opOutanmu. ODIEKTpOHHbIE KOHPUTYpallMM U SJIEKTPOHHO-
rpadudeckue Gopmyasl aToMOB. DU3MUYECKHH CMBICT MOPSIKOBOTO HOMEpA,
HOMEpA MepHoJia U rpymbl 3eMeHTa. CTpOeHUEe AIEKTPOHHBIX 000710YEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuoanueckont cucremsl 1. 1. MeHnneneesa:



pacrpenesieHue JJIEKTPOHOB IO JHEPTETUYECKUMM YPOBHSIM, NOAYPOBHSM H
opoutansm. Guzndeckuit cmpici [lepuoanueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS pajdyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpynmaM U MEPUOAAM.
N3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOWMCTB COCMHEHUN XMUMHUYECKUX JJIIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTUKAa XHMHUYECKOrO JJEMEHTa MO €ro
noJjiokeHuro B Ilepuoanueckou cucreme /1. 1. Menneneesa.

3nauenue [lepnoanueckoro 3axkona u [leproandeckon CHCTEMBI XUMUYECKHAX
JJIEMEHTOB Il pa3BUTUsA Hayku W mpakTuku. [[. M. MenneneeB — ydeHbId U
IpaKIaHUH.

DJIEKTPOOTPULATEIIBHOCTh XMUMHUYECKHUX DJIEMEHTOB. XHUMHYECKas CBS3b.
Buapl XMMHYECKOM CBSI3UM: KOBAJIEHTHAs MOJISIPHAsA CBS3b, KOBAJICHTHAsA
HEMOJISIpHAs CBs3b, MOHHAs CBA3b. MexaHu3Mbl O0pa3oBaHWs KOBAJICHTHOW U
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHbIEe (opmyibl BemiecTB. KaTuoHbl u
AHUOHBI.

Kpucrainuueckue u amopdHble BemiecTBa. THUIMbl KPUCTALTAYECKUX
PELIETOK: NOHHAs, aTOMHAs1, MOJICKYJISIPHASA U UX XAPAKTEPUCTUKH.

Crenenp oxkucienus. OrnpeneneHue CTENEeHEe OKUCIEHHUS AaTOMOB B
OMHApPHBIX  COCIUHCHUSX. OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
IIpoueccel OKHCIIEHUST W BOCCTAHOBJIEHUS. OKUCIUTENIA W BOCCTAHOBUTEIIH.
CocraBiieHne ypaBHEHH IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN 1
paccTaHOBKa B HUX KO3 (UIIMEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCIIEPUMEHTAIbHOE U3YYEHUE BELIECTB U SABJICHUM:

03HAaKOMJIEHUE ¢ 00pa3aMyi METAJJIOB U HEMETAJIOB;

MOJICJIMPOBAHUE CTPOCHUA MOJIEKYJ MPU IIOMOIIA PUCYHKOB, MOJIEIIEH,
AIEKTPOHHBIX U CTPYKTYPHBIX (HOpMyIT;

MIPOBEICHUE  OMbBITOB, HWJUIIOCTPUPYIOIIUX  MOPUMEPBl  OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX peakiuil (ropeHne, peakiuu pa3ioKeHus, COSTUHEHHUS).

MesxknpeaMeTHbIe CBS3H

Peanuzanus MeXNpeIMETHBIX CBSI3€d MpPU W3YYEHHH XUMHUHM B § Kjacce
OCYILIECTBJISIETCS. 4e€pe3 UCIOIb30BaHUE KaK OOIIMUX E€CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK U MOHITUN, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAyKaXx.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: sIBJIEHUE (TIPOIIECC), HAYUHBINA (aKT,
rUrnoTe3a, TEOpHs, 3aKOH, aHaJu3, CHHTE3, KiacCUUKAIMs, MEePUOAUYHOCTD,
HaOJII0/IEHNE, SKCIIEPUMEHT, MOJISTTMPOBAHUE, U3MEPEHUE, MOJIEb.

@dusuka: SBICHUS MNPUPOAbI, (PU3NUECKUE SBIEHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIWYMHBI, CJAWHHIBI HW3MEpeHHs, O00BEM, Macca, arperaTHbIe
COCTOSIHUE BEILIECTBA, aTOM, OJJEKTPOH, MIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOEHHE Ta30B, KHUJIKOCTEH U TBEPIbIX (KPUCTAIUIMUECKUX) TEJl, JIEKTPUUECKUI
3apsisi, KOJIUYECTBO TETUIOTHI.

buonorus: 6uocdepa, porocuHTes, mporecchl 0OMeHa BEIECTB.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE IOPOJIbI,
M0JIE3HbIE UCKOIIaeMbI€, TOILTUBO, BOAHBIE PECYPCHI.

TexHonorus: Texnocdepa, MPOU3BOJCTBO, XUMUUECKHE TEXHOJOTHH, CBHIPhE,
KOHCTPYKIIMOHHBIE MaTepHAIIbI.

9 KUIACC

BemecTBo U XMMHYECKAs peaKUMs

[ToBTOpeHune u yriyOieHue 3HaHUM OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenune aromoB. (CBOWCTBA aTOMOB XMMHYECKMX  JJIEMEHTOB, UX
KOJINYECTBEHHBIE u KA4eCTBEHHBIE XapaKTepUCTUKU (pamuyc,
AIEKTPOOTPULIATENBHOCTD, DHEPIus MOHU3AIIHH). ITocnenoBaTeapHOCTD
3aMoJHEHUS] JIEKTPOHHBIX OpOMTalie aTOMOB MaJibIX NepuojoB. OcOOEHHOCTH
3alMOJHEHUSI  JJEKTPOHHBIX  OpOMTaned  aroMOB  OOJIBIIMX  MEPHOJIOB.
[leproguyeckas cucreMa XUMHAYECKHUX OJJIEMEHTOB B CBETE IPEIACTABICHUM O
ctpoeHun aroMa. CTeneHb OKUCIEHUS M BaJeHTHOCTb. IIpeacraBieHune o
MEPUOANYECKOMN 3aBUCHUMOCTH CBONCTB XUMUYECKUX AJIEMEHTOB
(371E€KTPOOTPULIATENBHOCTb, OKHCIINTEIIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA,
KHCIIOTHO-OCHOBHBIE CBOWMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHHUS aTOMa.

Crpoenue BemiecTBa. BemecTtBa B TBEpIOM, JXKHUIKOM M Tra3z000pazHOM
COCTOSIHUU. BuIbI XMMHMUYECKOW CBSI3U: HWOHHAs, KOBaJEHTHas (HEMoJspHas,
NoJIApHasA); OOMEHHBII W JIOHOPHO-aKUENTOPHBIA MEXaHW3M O00pa30BaHUS
KOBAJICHTHOU CBSI3H.

MexMOoNeKysIpHble B3aUMOJEHCTBUS (BOAOpPOAHAsA CBSI3b, CWiIbl BaH-mep-
Baanbca). Tumnbl KpUCTAITMYECKUX PEHIETOK — aTOMHAsl, MOHHAs!, MEeTaJuTMJecKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOICTB BEILIECTBA OT
THUNA KPUCTATUIMYECKON PEMIETKU U BUAA XUMHUUYECKOU CBS3U.

OCHOBHbIE  3aKOHOMEPHOCTH  MPOTEKAaHUA  XUMHUYECKHX  pPEaKIuil.
Knaccudukanus XuMUYECKUX peaKIui MO pa3IMYHBIM MpU3HAKaM (10 YHUCITy U
COCTaBy YYaCTBYIOIIMX B PEAKUUMU BEUIECTB, MO TeIIoBOoMY 3((deKTy, 1o
VU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aTropa, [0 arperaTHOMY COCTOSIHAIO PEarupyrolInX BELIECTB).

DNEeMEHThl XMMHYECKONM TEPMOJMHAMUKH. OHEpPreTUKa XHMHYECKHUX
peakiuii. TemnoBoi 3¢h(PexT XUMUYECKOW peakiuuu. DK30- U IHIOTEPMUUYECKHUE
peakuuyd, TEPMOXHMHMUYECKHE YpaBHEHHs. 3akoH l'ecca W ero cieacTBus.
Brruncnenust o TEpMOXUMHUYECKUM YPAaBHEHUSIM.



[loHATHE O CKOPOCTM XHMHYECKOM pEeaKUUU. 3aKOH JEHCTBYIOIIUX MaccC.
@akTOphl, BAUSIOIIME HA CKOPOCTh XMMHUYECKON pEaklIHMH. JHEpPrusi aKTUBALUU.
[Tonsitue o karanuze. epmenTbl. UHTHOUTOPHI.

[TonsiTue 006 OOpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakiusax. [lonsTtue o
XMMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMUYECKOro paBHOBecHs. (DakTophl, BIMAIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3mpoBaHve  BO3MOKHOCTH  IMPOTEKAHUS ~ XUMHYECKHX
MpEBpAICHUA B PA3JIMUHBIX YCIOBUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AJIEMEHTaX XUMUYECKON KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaKkuuu. OkucnurenbHo-
BOCCTAHOBUTEIbHBIE CBOMCTBA XMMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIWTENM W BOCCTAaHOBUTENW. llepmaHranar xanus
(xapaktepuctuka). CocraBieHUE ypaBHEHHI OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIIOIb30BAHUEM METO/a AJIEKTPOHHOTr0 OajaHca.

DJIEKTPOIUTHYECKAsT AUCCOLMANMs. XHUMHUYECKHUE pEaKIMu B PacTBOpaX.
Teopust snexTpoauTHyeckol amccouuauuu. PacTBopeHue Kak — (U3HKO-
xuMuueckuil npouecc. [lonsaTre o ruapatax U KpUCTAIOTUIpaTax. DIEKTPOIUTHI
U HedneKkTponuThl. KaTuoHbl, aHMOHBL. MeXaHM3M JUCCOLUMAIMU BELIECTB C
pa3IMYHBIM BHJIOM XUMHUYECKOW CBsi3U. CuUibHBIE U Cia0ble AJIEKTPOJIMTHI.
CreneHp auccounanyy, KOHCTaHTa Auccounanvu. MloHHOE Mpou3BeneHUE BOJBL.
Bopopoaubiii  mokasatenb. MHAMKATOpPBL. DJIEKTPOIUTHYECKAs JAUCCOIMAIIUS
KHUCJIOT, OCHOBAaHUM U COJIEH.

Peakuiun noHHoro oOMeHa. Y cioBus IPOTEKaHUS peaKkIuii MOHHOTO OOMeHa.
MonexkynspHbie, IOJHBIE U COKPAIlCHHbIE HOHHBIE YpaBHEHN peakunidi. CBOKCTBA
KHCIIOT, OCHOBAaHHM W COJIEl B CBETE MPEACTaBICHUN 00 AIEKTPOIUTHIECCKOU
nuccounanuu. KauecTBeHHbIE peakliMi Ha HOHBI.

I'uaponus comnei. loHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEAbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBICHUN: O3HAKOMJIEHUE C
MOJENSIMUA KPUCTAJUIMYECKUX PELIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U
HEeMeTaJUToOB (TpaduTa U aaMasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPUs);

HCCIIEIOBAHHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU OT BO3AECHCTBUSA
pa3nu4HBIX (HAKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIHE 00PATUMOCTh XUMUUYECKUX PEaKIIU;

HCCIIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLUUALNAU
KHCJIOT, 1IEeI04YEH U COJICH;

MIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOMINX MPU3HAKUA MPOTEKAHUS PEAKLIUMA
MOHHOTO 0OMeHa (00pa3oBaHUe 0CajiKa, BhIJIETICHUE Ta3a, 00pa3oBaHUE BObI);



MpUMEHEHUE UHANKATOPOB (JITaKkMyca, METHJIOparka U (eHondTanenHa) s
ONpeNeNICHNs XapaKTepa Cpelibl B pacTBOPax KUCIOT, OCHOBAaHUM U COJIEH;

MIPOBEJICHUE  ONBITOB, WUIKOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JI0KEHHUS], COSUHEHU );

paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 Kauye€CTBEHHBIX
pEeaKIuii Ha UOHBI;

pelIeHrne DKCHEPUMEHTAJbHBIX 3afa4 1o TeMaM: «OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIE peakuun», «l'maponmns conen», «IIEKTPOIUTHUYECKAS
JUCCOLAALTU.

HemeTaJyibl U MX COeIMHEHHUS

OO6mas xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMHAYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aIOTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAIOB. (CpaBHUTENbHAS XapaKTEPUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mas  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble cTeneHu oKucieHus. CTpoeHne M (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha [pUMEPE  XJIOpa
(B3auMOJEHCTBUE €  MeTalUlaMH, HeMeTalslaMd,  BOJOW,  IIeJI04YaMu).
XmopoBonopon. ComnsHas  KHCIOTa, XHWMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. J[lelicTBHe Xjopa W XJIOPOBOAOPOJA HA OpPraHu3M YEJIOBEKa.
Baxnenmme xjgopubl W WX HaxoxaeHwue B npuponae. Ilonsthe o
KHUCJIOPOJICOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmel. OCOOEHHOCTH CTpOEHUSI aTOMOB, XapaKTEpHBIE CTENEHU
okucienus. CTpoeHue u (pu3snyeckre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U
cepbl. AJTOTPOITHBIE MOIU(DHUKAIIMK KHUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aMMOJICICTBME C HEMETaUIaMH, METajUlaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBOAOpPOA, CTpOeHUE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIbBI
cepbl Kak MpEICTaBUTENIN KHUCJIOTHBIX OKCHJIOB. CepHUCTas KUCIOTa U €€ COJH.
Cepnast kucnoTa, (Qu3aMyeckue W XUMHUYECKHE CBOMcTBa (0OmIMe Kak
NpeACcTaBUTeNd Kiacca KUCIOT U crneuuduueckue). Coid CEepHOM KHUCIOTHI.
XHUMHUYECKHE PEAKIIMH, JeKAIUe B OCHOBE MPOMBILUIEHHOTO CIIOC00a MOIyYeHUs
cepHOU KUCHOTHI. [IpeacraBieHus 0 XMMHYECKOM MPOU3BOJACTBE U CBSI3AHHBIX C
HuM npodeccusax. [IpuMeHenne cepHoi KUCIOTHI U cyibdaroB. KadecTBeHHBIE
peakuuu Ha cynbQuT-, Cylb@ua- u cyibdaT-aHuOHbl. HaxoxxneHue cepbl U ee
COCIMHEHUN B Ipupoae. XHMHYECKOE 3arpsA3HEHUE OKPYKAIOWIEW Cpensl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHHE BO3JyXa), CIOCOOBI €ro
MPEAOTBPAICHUS.



OO6mast xapaktepuctuka 37aeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.

A30T, pacupocTpaHeHHe B MpuUpoje, (U3NYECKUE U XUMHUUYECKHUE CBOMCTBA
(B3aMMOJENCTBHE C METaJUIaMH, BOAOPOJIOM, KuciopoaoMm). Kpyrosopor azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XHUMHYECKHE CBOWCTBAa (OKHCIICHHE,
OCHOBHBIE CBOMCTBAa BOJHOTO pacTBOpa), NPUMEHEHHWE U TIOJyYCHHE B
7a00paTopud U TMPOMBINUICHHOCTH. MOH aMMOHMS, JOHOPHO-aKIIENTOPHBIN
MexaHu3M ero oOpazoBaHus. Coilu aMMOHUS, UX (PU3UUYECKUE U XUMHUYECKHE
CBOMCTBa (pa3lOKEHHE U B3aUMOJECHCTBUE CO IIeJI0YaMHu), IPUMEHECHHUE.
KauectBennas peakuust Ha moHbl amMmoHusA. Oxcuawl azora (I, II, III, IV, V).
A3zoTtucTtas Kuciora. A30THas KUCIIOTa, €€ MoJydYeHue, PU3NUecKre U XUMUYECKHe
cBoiicTBa (0OIME€ Kak TMPEACTaBUTENS Kjacca KHUCJIOT W Chenuduyeckue),
NpuMeHEeHre. XUMUYECKHE PEaKIUH, JIeKalllie B OCHOBE IOJYyYEHUS a30THOM
KHUCIIOTHI B POMBIIIEHHOCTH. HuTpatsl u HUTpuThl. KauecTBeHHbIE peakiuu Ha
HUTpaT- U HUTPUT-aHUOHBI. XHUMHUYECKOE 3arps3HEHHUE OKpYKaroueh Cpejbl
COCIMHEHUSAMM a30Ta (KUCIOTHBIC [OXAHW, 3arps3HEHHE BO3JyXa, IOYBHI U
BOJIOEMOB).

®docdop, amwrorpornHsie Moaubukanuu ¢ochopa (Oenpli W KpacHBIU
dbocdop), puznueckne U XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE C METaJUIaMH,
KHCJIOPOJIOM, rajlor€HaMu, KOHIIEHTPUPOBAHHBIMU a30THOM U CEpHON KUCIOTaMHu).
Oxcunbr pochopa (I, V), dochopnas kucnora, Guznyueckne W XUMHUECKHE
cBoiicTBa, noinyuenue. KauectBennas peakiust Ha docdar-uonsl. [Ipencrapnenus
o ragoreauaax pocdopa (III, V).

[lonsiTue 0  MHHEpaJmbHBIX  yAOOpeHHsX. A30THblE, (OCPOpHEIE,
KOMITJIEKCHBIE yA0OpeHusl. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH Cpelibl
coeIMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHHUS.

Yrnepon, amtorponnbie Moaudukanuu (rpadur, anmas, QysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOWMCTBA TIPOCTHIX BEIIECTB
(B3aMMOICICTBHE ¢ METAJJIAMH, HEMETaJJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoil kuciotamu). [lonsitue 06 ancopOumu. KpyroBopot yriiepoga B OpHUpOJIE.
Oxcunpl yriaepoja, ux Gu3NIecKre U XMMUYECKHe CBOMCTBA, ICUCTBUE HA JKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOrHYecKrue mpodiieMbl atMochepsl,
cBs3aHHble ¢ okcuaoMm yriepoma (IV). VYrompHas kuciora u ee Coiu, HUX
du3nyeckre U XMMHUYECKHWE CBOWCTBA, MojlydeHue W npumeHeHue. KapOoHartsl,
rUApoKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIIbCKOM
XO351CTBE.



[lepBoHayasibHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHMSIX
yriepoja: yriieBOoAOpOabl (METaH, 3TaH, ATWIEH, alleTWJIEH), 3TaHOJ, TJULEPUH,
yKcycHasi kucnoTta. [IpupoaHble HCTOYHHMKHU YTJIEBOAOPOJOB (Yrojb, MPUPOIHBIN
ra3, He)Th), MPOAYKTHl X NEPEPaOOTKU, UX POJb B OBITY U IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOrMYECKHU BaXKHBIX OPraHMUYECKHUX BEIECTBAX — KHUpax, Oenkax,
yIieBoJaXx — M HMX pPOJM B KU3HHM 4YEIOBEKAa. EJMHCTBO OpPraHMYECKUX W
HEOPTraHWYECKUX COEIMHEHUN.

KpeMHuii, ero ¢usmyeckue U XMMHYECKHUE CBOWCTBA (B3aUMOJEHCTBUE C
MeETaJlIaMH, KUCIOPOJOM, YIJIEPOJAOM, raJIOT€HAMH), MOJTYyYEHUE U NPUMEHEHUE.
Ponb kpemHus B npupoje u texuuke. Oxcun kpemuus (1V), kpemHueBast Kuciora,
CWJIMKAThl: (DU3UYECKHME M XMMHUYECKHUE CBOMCTBA, MOJyYEHUE U MPUMEHEHHE B
ObITY M MNPOMBILIJIEHHOCTH. BakHelue CTpOUTENIbHbIE MaTepuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmeMpl 0e30macHOTrO HMCIOJIB30BaHMS
CTPOUTENBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Bbop. Ocobennoctu ctpoenus aroma. O0mue npeactaBieHuss 0 GU3NIECKuX
Y XMMUYECKUX CBOMCTBaxX. bopHas kucnora.

DKCHEpPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy IPUPOIHBIX XJIOPUIOB (IraJIOT€HUI0B);

MIPOBEJICHUE ONBITOB, OTPAXKAIOIIUX (U3HMUECKHUE M XMMHUYECKHE CBOWMCTBA
rajJJor€HOB U MX COCIUHCHMI;

W3YYECHUE CBOMCTB COJISTHOM KHUCJIOTHI;

IPOBEJICHUE KAUECTBEHHBIX peaklUui Ha XJIOPUI-, OpOMHUI- U MOJUI-UOHBI U
Ha0JII0ICHNE IPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHUE C 00pa3LaMu cephl U €€ TPUPOAHBIX COCTMHEHU;

HaOMIOZICHWE  Tpollecca  OOyI/IMBaHUS ~— caxapa  1OJ  JICWCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI;

U3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI;

IIPOBEICHUE KA4YE€CTBEHHBIX PEAKUMH Ha CylbPua-, cyabPur- u cyiubdar-
MOHBI 1 HaOJII0/IEHNE IPU3HAKOB UX MPOTEKaHUS;

O3HaKOMJIEHUE ¢ (U3MYECKUMM CBOMcTBaMM a30Ta, Qochopa U uX
COEJIMHEHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yA0OpEHHUI;

MoJIydeHHe, coOHMpaHue, paclo3HaBaHUE W M3y4YEHHE CBOWCTB aMMUaKa,
W3yYECHHUE CBOMCTB COJICH aMMOHMS;

IIPOBE/ICHNE KaYECTBEHHBIX PEAKLMN HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
(docdaT-uoHbI U U3yUYEHHE PU3HAKOB UX MPOTEKAHUS;

W3Y4YEHHE B3aUMOJECHCTBHS KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO,
CBOMCTB (hoChHOPHON KUCIOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJCIAMH KPHUCTAIUIMYSCKUX PEIIETOK ajlMasa, rpadura u
dymiepena, ¢ MPoIEcCOM aJCcOpOIMA PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOIA3a;

MoJIyuyeHHue, coOMpaHue, pacro3HaBaHUE U U3YUYEHHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

MPOBEJIEHNE KA4YeCTBEHHBIX PEaKIMi Ha KapOOHAT- W CUJIMKAT-UOHBI WU
M3y4YE€HHUE MPU3HAKOB UX MPOTEKAHUS,

M3YUYCHHE B3aUMHBIX MPEBPAIICHUI KapOOHATOB U TUAPOKapOOHATOB;

O3HAKOMJICHHE ¢ OOpa3laMH IIPUPOJHBIX KapOOHATOB W CHJIMKATOB, C
MPOAYKIMEN CUIIMKATHON MPOMBIIIIIEHHOCTH;

pELICHUE PKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHelIne HeMeTaJUIbl U UX
COCIUHCHUS.

MeTa/iibl 1 UX COEAMHEHUS

O6mme cBoiictBa MeTtaioB. OOmas XapaKTepUCTHKA XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB HAa OCHOBAaHUHU UX TOJ0XeHUs B [lepuoanueckoit cucreme
xumuueckux 35eMeHToB 1. 1. Menneneesa u crpoennst atomoB. Metamst A- u b-
rpynn. CTpoeHue MNPOCTBHIX BEHIECTB — METAUIOB. MeTraliuueckas CBsI3b U
MeTaJTHYeCcKas KpUCTaUInUecKas penrerka (MpUMHUTHBHAS KyOndyeckasi, 00bEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHElICHTPUPOBAHHAA KyOunueckas,
reKcaroHajgbHas IUIOTHOYIMAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB
METAJUIOB OT CTPOCHHUS KPUCTALIOB. ODJICKTPOXUMHYECKHN PpsAa  HaANPsKECHUN
MeTaiioB. OOIKe XuMUIECKHe CBOMCTBA MeTaIIoB. OOIIIMe CIOCOOBI MOTYyYeHUS
METaJVIOB, METAJUTYPrusl. DNEKTPOJIN3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJWH U3
crocoOOB ToJIydeHUss MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTallb, YyT'yH, JIOPATIOMHHHH,
OpoH3a). [IpuMeHeHne MeTaJJIOB U CIIABOB B OBITY W IMTPOMBIIILICHHOCTH.

Memannwvt A-epynn

[Ilenounsie meTamnel: nosnoxkeHue B llepuoamyeckoil cucremMe XMMHYECKHUX
sanemeHToB JI. 1. MeHneneeBa, CTpOEHHME MX aTOMOB, HAaXOXJICHUE B IMPHUPOJE.
dusnyecKkre U XMMUYECKHE CBOMCTBA (HA pUMEPE HATPHUS M Kajus), MOJydeHHE.
OKcuaibl ¥ TUAPOKCUABI HATpUs U Kanus. [[puMeHeHne MEeI0YHbIX METAIUIOB U UX
coequHeHu. buonorndeckas poyib HaTpUs U KAJIHS.

[[lenoyno3emenbHble METAJUIbl MAarHuil M KaJblHUH: IIOJOKEHHUE B
[Tepuonuueckoit cucreMe xumuueckux sineMeHToB /. . MenaeneeBa, ctpoeHne
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3NUECKNE U XUMUYECKUE CBOMCTBA MarHUs
U Kanplusl. BaxHelme coOeNUHEHUS KalublUs W MarHus (OKCUJ, THUIPOKCH],
COJIM), CBOMCTBa, NMpuUMeHeHHe. JKeCTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHHS.
KpyroBopot kaibliysi B IpUPOJIE.



AsnroMuHUN: TosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. N. MenzneneeBa, CTpoeHME aTtoMma, HaxoxAcHue B mpuponae. dusuyeckue u
XUMHUYECKUE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIa U THUAPOKCHIA
amomuHus. [[puMeHeHne antOMUHNS U €ro CIIJIABOB.

Memannwt b-2pynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYMMH):
nonoxkenne B llepuomnueckor cucreme xumuyeckux daemenros . N.
MenpeneeBa, 0COOEHHOCTH CTPOEHUsI aTOMOB. SIBJI€HUE «IIpoBaia» AIEKTPOHA Ha
pUMEpPE CTPOEHUSI aTOMOB XpoMa, MeJiv, cepebpa. BaieHTHBIE COCTOSIHHSI aTOMOB
d-37eMeHTOB, CTENEHW OKHUCICHHS aTOMOB B COEJIMHEHHSIX. 3aBUCUMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THAPOKCHIOB METALUIOB OT 3HAYCHUS
CTEMEHU OKUCIICHHS DJIEMEHTa B COCJUMHEHHUM (Ha NMPUMEPE COCIUHEHUN Xpoma).
IlepBoHauyanbHbIE NPEACTABICHUS O KOMIIJIEKCHBIX COEUHECHUSIX.

Menps u cepebpo: CTpoeHHE aTOMOB, CTENEeHH OKucieHus. OOIue KpaTkue
npeAcTaBieHus 0 (U3MYECKMX U XUMHYECKUX CBOMCTBaxX IPOCTBHIX BEIECTB
(B3aMMOJCICTBHUE C KUCIOTAMU-OKUCIHUTENSIMU), 00 X OKCUJAX, TUIPOKCUTAX U
coJisix, ux mpumeHeHuu. [IpeacTaBieHus 060 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Meau. KauecTBeHHbIE peaKiny Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHUe aToMa, CTENIeHb OKUCIIEHU. XapaKTepUCTUKa GU3NIECKUX U
XUMUYECKUX CBONCTB, MPUMEHEHUE, aM(POTEpHbIE CBOMCTBA OKCHUJIA U TUIPOKCHU/IA.
KauecTBeHHbBIEC peaKIIMy HA KAaTUOHBI LIMHKA.

XKene3zo: cTpoeHne aroma, CTENEHW OKUCIEHMs. HaxoxkleHwe B IpUpoOJE.
du3nyYeCcKrue U XMMUYECKHUE CBOMCTBA XkKeJe3a, NpUuMeHeHre. buosornueckas posib
xenesza. Oxcuapl, ruapokcuasl U conu xeneza (1) u xenesza (III), ux cocras,
CBOMCTBa W TosyyeHue. KauecTBEHHbIE peaklUMW Ha KaTHUOHBI keneza (2+) u
xene3a (3+). UyryH u crajb — cIUiaBbl kene3a. [I[pon3Bo/icTBO UyryHa U CTajH.
DKOJIOTHYECKHE MPOOIEMBI, CBA3aHHBIE C METAJUTYPrUYeCKUMU MTPOU3BOJICTBAMU.

DKCIIEpUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUM:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMU;

MOJIEIIMPOBAHUE METATUIMYECKON KPUCTAIUIMYECKOU PEILIETKH;

W3YYCHHE B3aUMOJECHCTBUS METAJUIOB C BOJOH, C pacTBOpaMHM COJEH WU
KHUCJIOT, UCCJIE0OBAaHUE MPOILIECCOB 3JIEKTpoau3a pacTtBopoB xyopuaa meau (II) u
noauaa Kanus, KOppo3UH METAIIIOB;

M3yUYCeHHE OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHJIOB KaJbIlUsi U HATPUS C
BOJIOM, UX TUJPOKCUIOB — C okcuoM yriepoaa (IV) u kucinoramu;

M3Yy4YEHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIINS, )KECTKON BOBL;

M3YUYCHHE MPOLIECCOB IMOJIYYEHHS] THUAPOKCUIOB IKEIe3a, MX XHUMUYECKHX
CBOJCTB,;



M3YUYEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA UOHBI (MarHus,
KaJIBITUS, aTFOMHHUS, IIMHKA, )kene3a (2+) u xxenes3a (3+), meau (2+);

HaOJII0/ICHUE U ONMCAHKWE OKPAIMBAaHUS IJIAMEHUM MOHAMU HATPHS, KIS U
KaJIbLIHS;

uccienoBanne aMm()OTEPHBIX CBOMCTB THUAPOKCHIA AITIOMUHUS, TUIPOKCHUAA
xpoma (III) u rugpokcuia MUHKA;

pELICHUE SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BaXHeWIlne MeTauibl U UX
COEIUHEHUSD).

XuMHS M OKPYXKAKOLIAA cpea

BemecTtBa u Marepuaibl B TMOBCEIHEBHOM >KW3HU 4YelOBEKa. BakHeilimue
BEILIECTBA U MaTepHuaibl, 00JacTH UX NMpUMEHEHHUsA. be3omacHoe ucnonab30BaHUE
BEILIECTB M XMMHUYECKUX peakiuil B ObITy. I[lepBas momomis Mpu XUMHUUYECKUX
0’KOrax U OTPABJICHUSX.

HoBble MaTtepuasibl U TEXHOJIOTUU. [ IpUHINIIBI «3€TIEHON XUMHUM.

OCHOBBI IKOJIOTMYECKON TPaMOTHOCTH. XHUMHUSI U 3J0pPOBbE. 3HAUYCHUE
M3y4aeMbIX XUMHUYECKUX SJIEMEHTOB M MX COEAUHEHUM NI (PYHKIMOHUPOBAHMS
opranusma 4enoBeka. [lonsTre o 310poBoM 00pase KU3HH.

XHUMHUECKOE 3arpsi3HEHUE OKpYKaloleh cpefibl. IKOJIOTHYECKHE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOAa, a30Ta, CEPBI, TAKEIbIX METAILIOB. [loHsATHE
o I[IJIK. Ponp XuMuM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBICHUN: O3HAKOMJIEHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEpPHBIE MaTepHallbl),
ONpPEAECICHUE KHUCIOTHOCTA NPUPOAHBIX BOJ, MOAECIMPOBAHME Mpoliecca
00pa3oBaHus KUCIOTHOTO OIS, U3yUYEHHUE €TI0 BO3ACHCTBUS HA MaTEpUaJIbI.

ITloBTOpeHue W 00001IeHHEe 3HAHMH OCHOBHBLIX pa3lejoB KypcoB 89
KJIACCOB

ITepnonnueckuii 3axkoH u Ilepuoguueckas cuctemMa XUMAYECKUX JIEMEHTOB B
CBETE MPEJACTABICHUN O CTPOEHHS aTOMA. 3AKOHOMEPHOCTH B U3MEHECHUU CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX COEAUHEHUN B IEPUOAAX U TPYyIIaX.

CtpoeHue BelecTBa B TBEPJOM, KUIKOM U ra3000pa3HOM COCTOSIHUU. Bujb
XUMHYECKOW CBA3U. 3aBUCMMOCTH CBOMCTB BEIIECTBA OT THUIIA KPUCTAINYECKOMU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pEaKIUi 10 pa3IudHbIM  IIPHU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTA NPOTEKAHUS XUMUYECKUX NPEBpallCHUN B
Pa3IMYHBIX YCJIOBUSIX HAa OCHOBE IIPEJCTABICHUN XHWMHUYECKONM KHHETUKU U
TEPMOJIMHAMHUKH.

XUMHUYECKHE PEAKUMU B pacTBopax. I maponus conen. Peakunn oxucieHus-
BOCCTAHOBJICHUS. DIIEKTPOJIU3.



CBolicTBa KHCJIOT, OCHOBaHMM M COJEHd B CBETE IMPEIACTABICHUM 00
ANEKTPOJIUTUYECKON  AMCCOLMAIMM M OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuusX.

Mescnpeomemmnuwie ceasu

Peanuzanus MeXNpeIMETHBIX CBsI3ed MpPU U3YYEHUH XUMUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Y€pe3 UCIOJIb30BaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U MOHSATUM, IPUHSTHIX B OTJAEIBHBIX €CTECTBEHHBIX HayKaXx.

OO01Ke ecTeCTBEHHO-HAy4YHbIE€ MOHATHS: sIBJIEHUE (IIPOLIECC), HAYUHBIA (aKT,
TUM0Te3a, TEOpHs, 3aKOH, aHaJW3, CHHTE3, KiIacCHU(UKAIWs, MEePUOIUIHOCTD,
HaOJII0ICHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOIHS,
MaTepHaIbl.

®du3nka: BEIIECTBO, TeJO, (U3UYECKHE BEIUYHUHBI, €IUHUIIBI U3MEPEHUS,
Macca, 00bEM, KOJTMYECTBO TEIJIOTHI, ATOMbI U MOJIEKYJIbI, arperaTHBIE COCTOSTHHE
BEIIIECTBA, CTPOCHUE Ta30B, >KUAKOCTEM W TBEPIbIX (KPUCTALTUYECKUX) Te,
KpUCTAJUIMYECKAsl pelIeTKa, AJIEKTPOH, SApPO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIUJI, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alib(a-, 0eTa- U raMma-u3y4eHue,
AIEKTPUUYECKUN 3apsijl, MPOBOJHUKH, MOTYHIPOBOJIHUKH, TUIEKTPUKU, COJTHEUHbBIN
CIIEKTp, pa3yiokeHne 0eI0ro cBeTa B CIEKTP.

buosnorus: skocucteMa, ouocdepa, GoTocHUHTES, MPOIECCHl 0OMEHAa BEIIECTB,
MUHEpAJIbHbIC YJIOOPEHUsI, MHUKPOAJIEMEHTHI, MAaKpO3JIEMEHThI, MUTATEIbHbIE
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMbl€, TOIIIMBO, BOJHBIE PECYPCHI, TUTaHETa 3eMJIsl.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHH, CEJIbCKOXO03SIICTBEHHBIC
TE€XHOJIOTUHU, TEXHOJIOTUH 3JEKTPOHHON MTPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTUU.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOTPAMMBI 110 XMMUU
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOA¢ OOyYEeHHS XMMHUU B €IUHCTBE Y4YEOHOU H
BOCIIUTATEILHOM JIEeATeIbHOCTH 00pa30BaTEIbHON OpraHu3alui B COOTBETCTBUU C
TPAIUIMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHIATHIMA B OOIIECTBE MpPaBWJIAMU U HOPMAaMHU TIOBEJACHHS H
CIIOCOOCTBYIOT TMpolleccaM CaMOIIO3HAHHUs, CaMOPA3BUTHS U  COIMATH3AIINH
o0yyJarommxcs.

JIn4HOCTHBIE  pE3yJNbTAaThl ~ OTPAXAIOT  TOTOBHOCTh  OOYYAIOIIUXCS
PYKOBOJCTBOBATbCA CHUCTEMON TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAlUUWd U
pacuIMpeHue OMbITa ICSITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBICHUE I[EHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEAUI0, MOHMMAaHWE 3HAYEHUS XHUMHUYECKOU
HAayKH M TEXHOJIOTMHU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTUH DYKOHOMHUKH
Poccun u cBoero peruona;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COLMAJIbHBIX HOpPMax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUM B KOJJICKTHUBE, TMPOABIECHUE KOMMYHHMKATUBHOM KYJIbTYpPbl B
pa3zHOOOpa3HON COBMECTHOM ACSATEILHOCTH;

CTpEMJICHUE K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIIM B Mpolecce y4eOHOM 1
BHEYUYEOHOM JEATEIHHOCTH;

FOTOBHOCTh OILICHMBAaTh CBOE€ IMOBEJACHHUE WU IMOCTYNKH CBOUX TOBAPHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTIKOB;

3) popMUPOBAHUA LIEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XMUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJIUMBIE IS
MOHMMAHUS CYIIIHOCTH HAYYHOU KapTHUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJII Pa3BUTHUS KaXKJOr0 YeJIOBEKa
U MPOU3BOAUTEIBHBIX CHUJI OOIIECTBA B ILIEJIOM, POJIM U MECTa HAYKU «XHUMHS» B
CHUCTEME€ Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS MPHUPOJIHI,
B3aMMOCBS35X YEJIOBEKa C MPUPOJHON U TEXHOJOTMYECKON CPENOH;

Mo3HaBaTelibHAas MOTHBAllMA W MHTEpEC K OOY4YEHHUIO0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPA3BUTHI0O W CaMOOOpPa30BaHMUIO, K HCCIEI0BATEIHLCKOM



JeSTeNIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHWS U YPOBHA JajbHEHIIEro
oOyJeHus;

4) BOCIIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTU YW3HH, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOs1, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBWil O0€30MacHOCTH TpH  OOpalleHuu C
XMMHYECKUMU BEIIECTBAMH B YU€OHBIX M )KU3HEHHBIX CUTYaIUsX;

5) TPyA0BOr0 BOCIIMTAHUSA:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM AESITENBHOCTU Kak
€CTECTBEHHOI MOTPEOHOCTU YeJIOBEKa U K MCCIIEOBATENbCKOM EATETbHOCTH KaK
BBICOKO BOCTPEOOBaHHOI B COBPEMEHHOM OOIIECTBE;

pa3BuUTHE MHTEepeca K mpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM 4YHCIE K
npodeccusiMm HaydHOU cepbl, 0OCO3HaHHE BO3MOXKHOCTH CaMOpeasih3alii B 3TOM
chepe;

6) 3K0JI0r14eCKOro BOCIIMTAHMS

0CO3HaHUE HEOOXOAMMOCTH OTHOILIEHUS K MIPUPOJIE€ KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX [MOCIEICTBHMA IS
OKpY’)XKalollled Cpeapl; OCO3HAaHHME TIJIOOATBHOTO XapakTepa 3KOJOTHYECKUX
npoOieM U MyTell MX pelieHus; CroCOOHOCTh MPUMEHATHh 3HAHUSA, MOJTy4YaeMble
IpPU U3YYEHUU XUMUH, JUIsl PEIICHHs 3a]lay, CBA3AHHBIX C OKPYXaIOILEH Cpesoi;
AKTUBHOE HENPUATHE JNEUCTBHNM, NPUHOCAIIMX BpEI OKPYKAKOLIEH CpEne;
OCO3HaHUE CBOEH POJIM KaK IpakJaHWHA U MOTPEOUTENS B YCIOBUSIX B3aUMOCBSI3U
MPUPOTHOM, TEXHOJOTMUYECKOW M COIMAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOH JESITEIbHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl O00y4YalOIIUXCs, OCBOMBIIMX MPOrPaMMYy IIO
XUMHUHU OCHOBHOT'O 00111er0 00pa30BaHus, BKIIOUYAIOT:

YCBOCHHE MEXIUCIUIUITMHAPHBIX (MEXKIPEIMETHBIX) MOHITUH, OTPAXKAIOIINX
MaTepualbHOE €JIMHCTBO MHpPAa M TMPOIECC MO3HAHUSA (BEUIECTBO, CBOICTBO,
DHEpPTrusd, SBJICHUE, HAYYHBIH (DaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOPHS,
HaO0JI0ICHNE, U3MEPEHHE, UCCIEA0OBaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIQJ/ICHUE YHUBEPCAIbHBIMU YUYEOHBIMU JIEUCTBUAMH (ITO3HABATEIbLHBIMU,
KOMMYHHKATUBHBIMH, PEryJATUBHBIMU), BAKHBIMUA  JUISI  TIOBBILICHUSA
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHHUS ydeOHOro mpenMera, (GopMupoBaHUsS



KOMIIETEHIIMA, a4  TaKXe  IPOEKTHO-UCCIEIOBATEIBCKON  JEATEIbHOCTH
00y4Yaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX MCIOJIb30BaTh B y4€OHOM, MTO3HABATEILHON M COIMAIbHOU
MIPAKTUKE.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBUS

Ba3zoBble JJoruuyeckue JelicTBUA:

YMEHHUS HWCIOJIL30BaTh MPHEMBl JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHYECKUX MOHATHHA (BBIACISITh UX CYIIECCTBEHHBIC
MIPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTHMMH MOHSATHUSIMH); aHAJIM3UPOBATh,
CpaBHUBaTh, 00001IaTh, BBHIOMpPaTh OCHOBaHUA IS KiIacCUbUKAIUU U
CUCTEMATHU3alMA XUMUYCCKUX BEIICCTB U XUMHUYCCKUX PEaKIMii; YCTaHABINBAThH
MPUYUHHO-CJICICTBEHHBIC  CBSI3M  MEXAY OOBEKTaMHU W3YYCHHs; CTPOWTH
JOTUYECKHE pacCyXJIeHHS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJIOTHH);
npejyiaraTh KpUTEPUHU M BBISBIATH OOIHME 3aKOHOMEPHOCTU M MPOTHUBOPEYHS B
M3Y4aeMBbIX TMPOIeccaxX M SBICHUSAX; MPOBOJUTH BHIBOJBI M 3aKIIOUCHUS;, YMCHHSI
MPUMEHSTh B MPOIECCE MO3HAHMS TMOHATUA (TPEIMETHBIE W METalpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOIb3yEeMble B XHMHUH, MTPEOOPa30BLIBATH
MOJIETbHBIC MPECTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopMmysa U ypaBHCHHE XUMHYECKOW PEaKIMU — MPU PEIICHUH yU4eOHBIX 3a/1ad; ¢
Y4eTOM OTHUX MOJCIBHBIX TPEICTaBICHUN  XapakTEepU30BaTh H3ydaeMbIe
XUMHUYECKHUE BEIIECTBA U XMMUYECKHUE PEAKIIUH.

Ba3oBble wucciaenoBarejbckue AeidcTBUS (MeTOAbI HAYYHOI0 TMO3HAHMS
BeIleCTB M sIBJIEHMIT):

YMEHUS TMPUMEHSATH METOJIbl HAYYHOTO TO3HAHUS BEIECTB W SIBIICHUW Ha
SMIIUPUYECKOM U TEOPETUYECKOM YpPOBHSAX B YueOHOH ITO3HABATECIIBHOM U
MIPOEKTHO-UCCIIEIOBATEILCKOM e TEILHOCTH;

YMEHHUS HCIIOJIb30BaTh TOCTABICHHBIE BOIPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATEIFHO CTABUTh BOTIPOCHI; aHATM3UPOBATh (DAKTHI, BHISIBIISTH
u GopMyIHpoBaTh MpoOJIEeMy, OINpEeaTh Iedb W 3aJadd, COOTBETCTBYIOIIHE
pelieHnto pobJIeMbl; MpeiiaraTh OMUCATEbHYIO U 00BSICHUTEIIBHYIO THIIOTE3Y
U OCYIIECTBJIATh €€ MPOBEPKY; YMEHHs TPOBOJIUTH H3MEPEHHUS HEOOXOIUMBIX
MapamMeTpoB, BBIUUCICHUS, MOJICITUPOBAHNE, HAOIIOMACHHUS U DKCIICPUMEHTHI
(peasbHBIC W  MBICIICHHBIE), CaMOCTOSITEILHO IPOTHO3UPOBATH PE3YJIbTATHI,
dbopmypoBaTh 0000IIEHUS] W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIaHHOM padoTe;

Pabora ¢ nndopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IUIHBIX UCTOYHUKAX MH(POpManuu (Hay4HO-

MONyJISIpHAs JIUTepaTypa XHUMHUYECKOTO COJIEpXKaHHUs, CIpPaBOYHBIC IOCOOUS,



pecypcsl MHTEepHeTa); aHANU3UpOBaTh UHPOPMALIMIO U KPUTHUECKHU OLICHUBATH €€
JIOCTOBEPHOCTbh U HENPOTUBOPEUYMBOCTb, OTOMpaTb U HHTEPHPETUPOBATH
uH(pOpMAIMIO, 3HAYMMYIO JJI1 pelieHus: y4eOHOM 3aiayu; yMEHHUs MNPUMEHSTh
paznuyHble METOAbl U (POPMYyJIHpPOBATH 3aMpOChl IMPU IOUCKE U OTOOpE
uHbopMaluu, HEOOXOTUMOW MJisi BBINOJHEHUS Y4YeOHBIX 3a7ay; HCIOIb30BaTh
MH(POPMALIMOHHO KOMMYHHMKATHBHBIE TEXHOJOIMM M pa3JIUYHbIE IOHUCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY MpPEACTaBICHUS
uHpopmanuu (cxembl, TIpauKd, JUarpaMMbl, TaOJIMLBI, PUCYHKHM U Apyrue
(GbopMBbI); YMEHHS HCIOIb30BaTh HAYUHBIN S3bIK B KaUECTBE CPEICTBA padOTHI C
XMMHUYECKON HH(OpMalMel; NPUMEHITb MEXIpeaIMeTHble ((pu3ndyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJbl, aOOpEeBUATYPBI, HOMEHKIIATYPY,
UCIIONB30BaTh U IpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJIAIHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHLIC y‘leﬁHble I[eﬁCTBHH:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIUH):

NPEACTABIIATh TOJYYEHHbIE PE3yJIbTaThl MO3HABATEIBHOM JAESITEIIBHOCTU B
YCTHBIX W THUCBMEHHBIX TEKCTax; IMyOJUYHO BBICTYNATh C MpPE3CHTAINCH
pE3yJIbTAaTOB BBHIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (MCCleI0BaTEIbCKON
J1a00paTOPHON UITM MPAKTUYECKOU pabOThI, y4eOHOTO MPOEKTA); B XOJE AUaIora u
(W) IUCKyCCUU 3a7aBaTh BOIPOCHI IO 0OCYKJAEMOIl TEME U BBICKA3bIBATh UJIEH,
(bopMyIIMpOBaTh CBOU MPEJIOKEHHUS OTHOCUTEIHHO BBIIOJIHEHUS MPEASIOKEHHOM
3a/layu.

2) yMeHusl y4eOHOTO COTpYAHNYECTBA (IPyIIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TPYNIOBBIX (popmax paboOThI: IMIAHHUPOBATH OPraHU3ALUIO
COBMECTHOI paloThl, ONpPENENsITh CBOI pOJIb, PACHPENENATh 3aJaud MEXIY
YJIeHaMH TPYNIbI, BBINOJHATH CBOK YacTh palOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUA C JACUCTBUSIMU JIPYTUX YICHOB KOMAaH/bI, ONPENEATh KPUTEPUU IO
OLICHKE KayeCTBa BBINOJHEHHOW padOThl; pemaTh BO3HUKAIOIIME MPOOJIEMBbI Ha
OCHOBE ydeTa OOIIMX MHTEPECOB M COIJIaCOBAHMS MO3MUIMI, ydyacTBOBaTb B
oOcyX/eHur, OOMEHE MHEHUSMH, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJICCTBUS.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE 1eiCTBHSA

OBnazieHNe YHUBEpPCATbHBIMU YUYEOHBIMU PETYJISTUBHBIMU JCHCTBUSMU
BKJIIOYAET PA3BUTHUE CAMOOPraHU3allMUd, CAMOKOHTPOJSI, CAMOKOPPEKIIMU, B TOM
YUCJIE:



YMEHHsI pellaTh yuyeOHble M HCCIEeNOBATeNIbCKHE 3a/ladH: CaMOCTOSTEIbHO
BBIOMpATh CHIOCO0 pelieHust yueOHOM 3a1au (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HauOoyiee TMOAXOMAIIMHA C YYETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUERB), TUIAHUPOBATH CBOIO pabOTy MpHU PEIICHUH YUeOHOU MU
UCCIENOBATENbCKOM  3aJa4yd; HAa  OCHOBE  IOJYYEHHBIX  pe3yJbTaTOB
dbopmynupoBath 0000IIEHUS M BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB; aHAJIU3UPOBATH PE3YyJbTAaThl: COOTHOCUTH CBOU JIEUCTBUSI C
IUIAHUPYEMBIMU  PE3yJIbTaTAMH, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATE€IbHOCTH;
KOPPEKTUPOBATH CBOKO JIEATEILHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMmeTHBIC pE3yNbTaThl OCBOCHHUS IPOTPAMMBI 10 XHUMHU OCHOBHOTO
o0miero oOpa3oBaHUsl Ha YIIyOJIGHHOM YPOBHE MMEIOT 00IINee COAep’KaTeIbHOEe
AP0 C TPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00H, YTO TO3BOJISIET PEAU30BBIBATH YIIyOJEHHOE H3y4YeHHWE KaK B paMKax
OTIICTBHBIX KJACCOB, TaK W B paMKax pealu3alud WHIUBUIYATbHBIX
o0pa30oBaTeIbHBIX TPACKTOPUN, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aMMOICHCTBHE
opranuzanuu. [lo 3aBepiieHUH pean3aluu MPOTPaMMbl YIIIYyOJICHHOTO YpPOBHS
oOydaroniyecsi CMOTyT JieTajJbHEe OCBOMTH Marepuaj, OBJIAJETh PACIIMPEHHBIM
KpyTroM TIOHSATHI ¥ METOJIOB, peliaTh 3a1a4i 00j1ee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yabTAaThl BKIIIOYAIOT: OCBOCHUE OOYUYAIOMMMHUCS HAyYHBIX
3HaHUW, YMEHUH U CHOCOOOB JCHCTBHH, cHerU@UUECKUX i1 IPeaAMETHON
o0nactT «XUMUS»; OCHOBbl HAYYHOTO MBIIIJICHUS; BUABI JEATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEpIpeTanud, MNpeoOpa3oBaHUIO U
NPUMEHEHUIO B PA3MYHBIX YYEOHBIX W PEATBHBIX >KHU3HEHHBIX YCJIOBHSIX;
00eCIeuynBalOT BO3MOKHOCTh YCIIEITHOTO OOYYEeHHS Ha CIEAYIOIEM YPOBHE
oOpa3zoBaHUs.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chOpMHpPOBaHbI
CIICAYIONIME TPEAMETHBIC pE3yJbTaThl HM3yUCHHs] XHUMHU Ha YrIyOJICHHBIM
YpOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHSTHH: aToOM, MOJICKYJa,
XUMUYECKUH BJEMEHT, MeTajul, HEMETaJll, aJuIOTPOIUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT M HEOAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XHUMHUYECKOro JJIEMEHTa B COEJUHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCUJI, KUCIIOTa, OCHOBaHUE,
coiib, amM(OTepHbIN OKcHl, amMpOTEPHBIH TUIAPOKCH, XHMHYECKas peaKIus,



KJIacCU(pUKAIUS PeaKuil: peakuy COCTUHEHUs, PEaKIIUK Pa3I0KEHUs, PeaKIHu
3aMEUICHMs], peaklMu OOMEHa, 3K30- M HHAOTEPMUYECKHE PEaKLUH; TEIUIOBOM
3G deKT peakiuu; sAPO aroMa, JIEKTPOHHBIM CJIOW aTroma, aToMHas OpOUTalb,
paguyc artoMa, XMMUYECKasl CBA3b, MOJIAPHASI U HEIMOJSApHAs KOBAJIEHTHAs CBA3b,
WOHHAas CBfA3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJsA BEILIECTBA
(polleHTHAasi KOHLIEHTpalusl) B pacTBOpPE, MOJISIpHAs KOHLEHTpAlLUsl BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTaHOBUTEIH, OKHCIICHHE 151 BOCCTaHOBJICHHUE, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METOJ] 3JIEKTPOHHOT0 OanaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IOHATHM W
MIPUMEHSITh ITU NOHATHSA IPU ONMCAHUY BEIECTB U UX MPEBPALLICHU;

UCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUUISl COCTaBJIEHHUS (DOPMYJ BEILIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINM;

OIPEAETATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHMSIX,
CTENIEHb OKHUCJEHUS D3JEMEHTOB B OWHAPHBIX COEAUMHEHUSX, MPUHAJIEKHOCTD
BEILECTB K ONPEACIICHHOMY KJIacCy COEAUHEHUM 10 POopMyIaM, BUAbl XUMUYECKOM
CBSI3M (KOBJIEHTHON M MOHHOW) B HEOPTaHUYECKNUX COCIUHEHUSX;

pacKppIBaTh CMBICI 33aKOHOB COXPAHEHHUS MAcChl BEIIECTB, IIOCTOSHCTBA
cocraBa, [lepmommueckoro 3axkona [[. 1. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHUH, 3aKOHa ABOTApPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
IIO3HAHUA, B TOM YHUCJIE DSKCICPUMEHTAIBHBIX M TEOPETHYECKMX METOJax
VICCJIEIOBAHMS BEIIECTB M U3yUYEHUSI XUMUYECKUX PEAKIU;

JEMOHCTPUPOBATh IMOHMMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX JIEMEHTOB OT HX I0J0KeHUs B [lepnoanyeckon cucreme:

ONMHKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoii
CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB: pa3iuyaTrh MOHATHUS «TJjaBHas noarpymnmna (A-
rpynna)» u «nobdounas noarpynmna (b-rpynmna)», «manble Nepruoab» U «OOIbIINE
MIEPUOABDY;

COOTHOCUTH 0003HaUEHHUs, KOTOpble MMeIOTcs B Tabmuie «llepuoguueckas
cucTeMa XuMHYeckux dieMeHtoB J[. WM. MeHnaeneeBa», € UYHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
a1ipa, 00I1Iee YUCIIO ANEKTPOHOB U PACHPEIEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b IIOJIOKEHHsI djeMeHTa B Ilepmogmdeckoid cucreme cC
pacnpeneneHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, IOIYPOBHSM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJIAaCCU(UIIMPOBATh XHMHUYECKHE 3JIEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMHUYECKUE PEaKUUH (IT0 YUCIYy U COCTABY YUaCTBYIOIIMX B PEAKLUU BEIIECTB, 110
TerioBoMy b Pexry);



XapaKkTepu3oBaTh (OMUCHIBATh) (GU3MYECKUE ¥ XHWMHUYECKHE CBOWMCTBA
MPOCTBHIX U CJIOXHBIX BEHIECTB: KUCIOPOa, BOJOPOAA, BOIbI, OOLIUE XUMHUUYECKHE
CBOMCTBAa OKCHOB, KHUCJOT, OCHOBAaHHH M COJIeH, T€HETHYECKYIO0 CBS3b MEXKIY
HUMU, TIOATBEPXKIAs MPUMEpPaMU MOJCKYJSIPHBIX YPAaBHEHHA COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKINi;

ONKCHIBATH POJIb KUCIOPOJA, BOJOPOAA U BOJBI B MPUPOJIHBIX IpoIieccax, B
’KUBBIX OpPTaHM3Max, UX MPUMCHECHHE B PA3IUYHBIX OTPACIIAX MPOMBIILICHHOCTH,
BO3MO>KHOE HCTIOIH30BAHNE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSCHATh W TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
cocTaBa M CTPOEHUS, BO3MOXKHOCTH TMPOTEKAHHS XMMHYECKUX MpPEBpalCHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUKCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa B COSAMHEHUH,
MacCOBYIO JIOJIF0 XUMHUYECKOrO 3JIeMEHTa Mo (OpMyJe COCIUHEHMS, HAXOAMTh
IpocTeiyto (GopMyTy BEmecTBa O MACCOBBIM HIJIM MOJIBHBIM JOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBOpE, MPOBOIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PEaKIny;

MPUMEHSATh OCHOBHBIE OIEPAIlMU MBICTUTEIBHOW ACATENIBHOCTH — aHAIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHHEe, CHUCTeMAaTU3alNI0, KIacCU(PUKAIINIO, BHISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — ISl W3Y4YEHUS CBOWCTB BEIIECTB W
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIC METOJIbI MMO3HAHUS — HAOIIOJICHUE,
U3MEpEeHUe, MOJCIMPOBAHUE, SKCHEPUMEHT (pealbHBbI W MBICICHHBIN) — JUIs
OCBOEHUS Y4EOHOTO COJEpIKAHUS;

pacKpbIiBaTh  CYIIHOCTh MPOLIECCOB  OKHUCIEHHUS H  BOCCTAHOBJICHHUSA,
COCTaBJIAITh YPaBHEHHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(MeTo/I0M 3JIEKTPOHHOTO OajlaHca);

YCTaHABJIMBATh CBS3UM MEXIY peaJbHO HAOII0JAeMbIMH XUMHYECKHUMHU
SIBJICHUSIMH M TIPOIIECCAMU, TTPOUCXOJISIIIUMHA B MAaKpO- U MHUKPOMHPE, OOBICHSTH
MPUYUHBI MHOTOOOpa3us BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmogaTe mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  OpH
UCTIONB30BAaHUU XHMHUYECKOM TMOCyIbl W OOOpYyIOBaHHs, a TakKe IpaBHia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMH BBITIOJIHCHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOJAA M KUCIOPOAA), TPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIECHHON MAacCOBOM  JIOJIEM  PAacTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTATIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIACChl HEOPTaHUYECKUX
COCJIMHEHUI;



JIEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHUYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHsI 6e30macHOro oOpalieHusi ¢ BEIIECTBAMU, UCIOJIb3yEeMbIMU
B TIOBCEJTHEBHOM KU3HM, a TAKKE 3HAHUE MPABUJI MOBEACHUS B LESAX COepPEKEHUS
3I0POBbS U OKPYIKAIOIIEH CPEBI.

K xoHuy oOyuenuss ¢ 9 knacce y oOyudarwmierocss OyayT copMuUpoBaHbI
CJICYIONTUME TPEAMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUU Ha YriayOJeHHBIM
YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKUX MMOHSITUN: XUMUYECKUN JJIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTHUOH, AaHWOH, O3JEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasi peaKkilusi, TeIIoBor 3P heKT peakiuu, MoJib, MOJISIPHBIH
00BbEM, pacTBOp;

AJIEKTPOJIUTBI, HEIJICKTPOIUTHI, JJIEKTPOIUTAYECKAS] NUCCOLUALMSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJiel, oOpaTUMble U HEOOpaTUMBIE pEeaKIIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU, OKHUCIHUTENb, BOCCTAHOBUTEND,
OKHCJIEHHUE U BOCCTAHOBJICHUE, JJIEKTPOJIU3, aJUIOTpomnus, amM{OTEepHOCTH,
XUMUYECKasi CBsI3b (KOBaJICHTHAsl, MOHHAS, METAJIMYECKAs), MEKMOJEKYJISIPHbIE
B3aMMOJICHCTBUSL (BOJOpOJAHAs CBsA3b, CHIbl BaH-nep-Baanbca), KOMILIEKCHbBIE
COEJIMHEHHUS, KPUCTANIMYECKUE peleTKU (MPUMUTHUBHAs KyOudeckas, 00BEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHELICHTPUPOBAHHAS KyOuueckas,
reKcaroHajgbHasl TJIOTHOYIAKOBAaHHAsS), KOPPO3Us METAIOB, CIUIABBI, CKOPOCTh
XUMHYECKOW PEaKLUH, KaTajau3, XUMUYECKOE PABHOBECUE, JJIEMEHTHI XUMUUYECKON
TEPMOJMHAMHKHN KaK OJHON U3 TEOPETUYECKUX OCHOB xumud; [1/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHATHH W
MIPUMEHATH T MOHATHUS IPHU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

HCITOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISi COCTaBiCHHUS (OPMYJ BEIIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIMIL;

ONpPEAEHATh BAJCHTHOCTh U CTEIECHb OKHUCJIEHUS XUMHUYECKHUX SJIEMEHTOB B
COEIUHEHUSAX PA3IMYHOIO COCTaBa, MPUHAJJIECKHOCTh BEIIECTB K ONPEACICHHOMY
KJIACCy COEMWHEHUU Mo (opmysiaM, BUIbI XUMHUYECKOW CBS3U (KOBAJEHTHOM,
MOHHOW, METaJUIMYeCKOW) B HEOPraHMYECKHX COCAMHEHUSX, 3apsii HOHA IO
XUMUYECKON (opMmyIie, XapakTep cpelbl B BOAHBIX PACcTBOpaX HEOPTaHUUECKUX
COEOMHEHUH, TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akona J[. WM. MenngeneeBa wu
JIEMOHCTPUPOBATH €T0 NIOHUMAHHUE:

OMHUCHIBATh W XapakTepuszoBaTh Tabiuunyro ¢opmy I[lepuoguyeckoi
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MNOHATUS «A-rpynna» u «b-
TpyIIay, «Majble IEPUOIb» U «OObIINE TEPUOIBIY;



OOBSCHATH CBS3b IIOJIOKEHHsI djeMeHTa B Ilepumogmdeckoid cucreme cC
pacnpeieieHueM JJEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, IOAYPOBHAM H
opOUTaJIIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

BBIJICJIATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX
COCIMHEHUM (KMCIIOTHO-OCHOBHBIX M OKHUCIIUTEIHLHO-BOCCTAHOBUTEIBLHBIX CBOMCTB
OKCHJIOB ¥ THJPOKCHJIOB) B Ipejeiax MaJIbIX MEePUOJI0B U TJABHBIX MOATPYIMI C
Y4ETOM CTPOCHHS UX aTOMOB,

PacCKpbIBaTh CMBIC] TEOPUH IICKTPOJIUTUUYECKON Auccolanuu, 3akoHa ['ecca
U €ro CJIEJACTBUM, 3aKOHA JCUCTBYIOIIMX MACC, 3aKOHOMEPHOCTEH HW3MEHCHUS
CKOPOCTHM XMMHYECKOMW pEaKklUM, HaIlpaBJICHUd CMELICHUS XHUMHYECKOro
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (DaKTOPOB;

KJIacCU(UIIMPOBATh XUMHYECKUE JJIEMEHThI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKHUE PEaKIUU (110 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO
TeI1oBoMy 3(¢eKTy, Mo arperaTHOMy COCTOSIHHIO PEareHTOB, IO H3MEHECHHIO
CTEMEHEeW OKMCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYaCTHUIO
KaTaJIn3aTopa);

XapaKTepru30BaTh (ONMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCAMHECHMH, MOJATBEPKAAasi STO ONKUCAHUE
NpUMepaMH  MOJICKYJIIPHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINN;

COCTaBJISITh YPABHEHMS: DJICKTPOTUTUUECKON TUCCOIMAIIMN KUCIIOT, HIejlouen
W COJIel; TIONHBIE W COKpaIllcHHbIE YpaBHEHHUS peaKIMid HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSA3M MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTh MPOILIECCOB THAPOJM3a COJIEH  MOCPEACTBOM
COCTaBJICHUS KPATKUX MOHHBIX M MOJEKYJISIPHBIX YPaBHEHUH peakiuil, CyIIHOCThb
OKHCIIUTEbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUA  TOCPEICTBOM  COCTaBJICHHS
ANEKTPOHHOTO OanaHca ATUX PEAKIIUIA;

MpeJICKa3bIBaTh XapaKTep CPelibl B BOJHBIX PaCTBOpAxX COJIEH;

XapakTepu3oBaTh (OMHUCHIBATh) (PU3MUECKHEe U XHUMHYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPO, 030H, IpaduT, anmMas, KpeMHHi, 6op, a3ot, ¢pocdop,
cepa, XJIOp, HaTpUi, Kajauid, MarHuii, KaablUHUi, allFOMUHUM, KEJIE€30, MEJb, IIUHK,
cepeObpo) m 00pa30BaHHBIX MMH CIOKHBIX BEIIECTB, B TOM YHCJIE WX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOJ, cepoBojaopoa, okcuawl yriepona (II, IV),
kpemaust (1V), azora (I, II, III, IV, V) u dochopa (III, V), cepsr (IV, VI),
CepHHUCTasA, cepHas, a3oTHas, ¢ocdopHas, yrojabHas, KpEeMHHUEBas KHUCIOTHI,
oKcHAbl M TUApokcuabl MeTaioB IA—IIA-rpynn, amomunus, meau (II), nunHka,
xenesa (11 u 111));



HOSICHATh COCTaB, OT/AEIbHBIE CIOCOOBI MOJYyYEHHUS U CBOMCTBA CIOMXHBIX
BEIECTB (KHUCIIOPOJCOAEpKAIIME KUCIOTHI XJIOpa, a30THCTasi, OOpHas, YKCycHas
KHCJIOTBI U MX coJik, ramorenuisl kpemuus (IV) u gocdopa (III u V), okcua u
ruapokcu xpoma (I1I), mepmanranar kanus;

OIKCHIBATh POJIb BAXKHEHUIINX M3y4aeMbIX BEIIECTB B MPUPOJHBIX MpOIEccax,
BIIMSIHUE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
UCIIOJIb30BAHUE JJI CO3[JaHUsI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTUI;

IPOBOANTH PEAKIMHU, TMOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB pa3iIHMYHBIX
BEIIECTB, PACIIO3HABATh OMNBITHBIM ITyTEM COJIEpKalliecss B BOJHBIX pacTBOpax
HWOHBI: XJIOpUA-, OpoMHUA-, HMOAUI-, Ccylbdar-, ¢ocdar-, kapOoHAT-, CHIMKAT-,
CynbGuUT-, Cynb(ua-, HUTPAT- W HUTPUT-UOHBI, TUAPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI, MarHusi, Kajablys, aIFOMUHUS, Kene3a (2+) u xkeneza (3+), menu (2+),
IIUHKA,

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAXKHEWIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEILIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IHMUHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHMHUYECKOH KHWHETHUKU U
TEPMOIMHAMHUKHU;

BBIYKCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa Mo (OopMyse COEAUHEHUS, MACCOBYIO
JIOJII0 BEIIECTBa B PAcTBOPE, MOJIBHYIO [IOJI0 XHMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBa B PacTBOPE, HAXOAUTH
npocTeinyo (popmyily BEeIECTBa M0 MACCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOANTH PAcUeThl IO YPABHEHUSAM XHUMHUYECKUX PEAKIUN C Y4EeTOM HeIOoCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOTO0 BbIXOJA MPOAYKTa, 3HAUYEHUS TEIJIOBOTO
s dexTa peakiuu, onpeAesaTh COCTaB CMeCel;

coOmogaTe mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  OpH
UCIIOJIb30BAaHUM XUMHUYECKOM NOCyIbl M OOOpyJOBaHUsS, a TakKe IpaBuia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH BBIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka U YIJIEKHUCIOr0 Tras3a) U PEILICHHUIO
HKCIIEPUMEHTAIBHBIX 3aJady [0 TeMaM Kypca, MpeACTaBIATh Pe3yJIbTaThl
dKCTIEpUMEHTa B (D)OpME BBIBOJIOB, JOKA3aTEIIbCTB, Tpa(pKOB, TaOIUI U BBHISBIIATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIC OIEpAIlMM MBICIUTEIBHON NEATENBHOCTH (aHATInu3 U
CUHTE3, CpaBHEHHE, OO0OOIIEeHNEe, CHCTEMATU3alMI0, BBISBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBA3E€H) MPU U3YYEHUU CBOWCTB BEIECTB M XUMHYECKUX PEAKIIHiA,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJaMU MO3HaHUS (HaOIIOJeHUE, U3MEPEHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN );



NPUMEHSATh  MpaBujia  0e30MacHOTo  OOpamieHuss ¢ BEIIeCTBaMH,
UCIOJB3YEMbIMU B IIOBCEIHEBHOM KM3HHM, IpaBWJa TMOBEIACHHUS B LEJAX
cOepexeHus: 3/J0pOBbSl U OKPY)KAIOIIEH NPUPOJHOM Cpenbl, NOHMMAaTh BpEa
(OmmacHOCTh) BO3JEWUCTBHUS HA JKUBBIE OPraHU3Mbl ONPEIEIECHHBIX BEIIECTB,
HOSICHATh Ha MpUMepax CIocoObl YMEHBUICHHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUS, 3HAUEHUE )KUPOB, OEJIKOB, YIJIEBOJOB JIJIsl OPraHU3Ma YeJIOBEKa;

MCIIOJIb30BaTh MOJIyYeHHbIE MpeACTaBieHHUs O cdepax mnpodeccruoHaIbHOM
JeATENbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIs TIPOECCUOHAIBHON OpUEHTAlMM U JUIsI OCO3HAHHOI'O BBIOOpa XHMMHUHU Kak
npo(UIbHOrO MpeaMeTa IMpU MPOJOJKEHUM OOy4EeHHsS Ha YPOBHE CpEIHEro
oO1ero oOpazoBaHusi;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEAOBATEIBCKON NEATEIbHOCTH
XMMHYECKON W XUMHUKO-3KOJOTHYECKOW HAMpaBICHHOCTH, MPUOOPECTH OIbBIT
IIPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUI B YCIOBUSAX 00pa30BaTEIbHBIX OpraHu3alui,
a TaKXke opraHu3auuii (HEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHus AETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHme pa3jiesioB u (undposbie)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM IPOrpaMMBblI Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl

Pa3znen 1. HepBOHa‘{a.TII)HLIe XUMHUYECCKHUEC NTOHATUSA

Xumust — BaxkHas 00J1acTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOU 10 2
JESTEIBHOCTH YEJIOBEKA

BemecTBa 1 XumMuueckue
1.2 28 1
peakuuu

Hroro no pazgeny 38

Paspnen 2. BaxkHeilune npeacTaBuTe 1M HEOPraHM4eCKUX BellecTB

Bosnyx. IlonsTue o razax.

2.1 19 1 1
Kucnopoa. Oxcubt

9 Bonopoa. [lonstue o xucnorax u 2 |
COJIAX

73 Boga. PactBopsl. [Tonsitue 06 18 1 1

OCHOBAHHUAX

OCHOBHEBIE KJIACCEI
24 . 16 1 1
HEOPraHWYECKUX COCTMHCHUI

Hroro no pazneny 61

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumudeckux iemeHToB I. U. MenaeneeBa. CtpoeHune aToMOB.
XumMnueckas cBsizb. OKMCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKINU




Ilepuoauueckuii 3aK0H 1
Ilepuoanueckas cucrema

3.1 18
XAMHUYECKHX djieMeHToB 1. Y.
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
32 OKHUCIATEIHLHO- 16
BOCCTAHOBUTEJIBHBIC PEAKITI
Hroro no pazneny 34
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/m KonTpoabHbI IIpakTH4eckue
NPorpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI pecypesI
Pa3nen 1. BemecTBo 1 XUMu4ecKasi peaKius
11 [ToBTOpEeHUEe U yroyOneHne 3HaHUU O 2
BEIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 | |
XUMUYECKUX PEAKIUI
13 DNEeKTPOIUTUYECKAS AUCCOLUALIHSL. 14 1 )
XHUMUYECKUE PEAKIIMU B PACTBOpaAx
Hroro no pazneny 36
Pa3nes 2. HemeTaibl M X cOeIMHEHHS
21 OO1m1ast XxapaKTepUCTHKA XUMHYECKUX g |
' aneMeHToB VIIA-rpynmnsl. ["anorenst
OO61mas xapakTepucTUKa XUMHUYECKHX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé€ 10
COCIMHEHHUS
OO61as xapakTepuCcTUKa XUMHUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 12 1
COEIMHEHHUS
OO6mras XxapakTepruCTUKa XUMHUECKUX
24 anemeHToB IVA-rpynnsl. Yriepon u 13 1 2

KPEMHHI, UX COeMHEeHUs. bop




Hroro no pazgeny

43

Pa3ngena 3. Mera/iIbl M X COeIMHEHUSA

3.1 OO6miue cBoiicTBa METAIIIOB 10
32 Baxueiinme MeTamibl U UX COSTUHECHUS 22 2
Hroro no pazgeny 32
Paznen 4. Xumus 1 oOKpyKammas cpeaa
41 BemectBa 1 MaTepuansl B )KM3HU YEJIOBEKA. 5
' OCHOBBI 2KOJIOTHYECKOM TPAMOTHOCTH
Hroro no pazgeny 5
Pa3nen 5. O600menne 3HaHUi
51 [ToBTOpeHMe U 006001IeHNE 3HAHUI 10 )
' OCHOBHBIX Pa3/ieJIOB KypcoB 8—9 Ki1accoB
Hroro no pazgeny 10
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

[Ipenmer xumuu. Poiap XuMuu B )KU3HU
geJIoBeEKa

[TousiTue 00 HUCTOPUH BO3HUKHOBCHUSA U
Pa3sBUTHA XUMUH. XHMHUS B CUCTEME HayK

Tena u BentecTtBa. Pu3nueckue n
XUMHUYECKHUE CBOMCTBA BEIIECTB

dusnyeckue U XUMHUICCKHUE SIBIICHHS

[ToHsATHE O TEOPETUYECKUX METONAX
ITIO3HAHMS B €CTECTBEHHBIX HAyKaX.
Ncrounuky xumMuueckoit HHGpopmauu

HpeI[CTaB.HeHI/ISI O HAYYHOM ITIO3HAHWU Ha
SMIIMPUYECKOM ypOBHE: HaOJII0ICHUE,
U3MepeHue, IKCIIEPUMEHT, MOACTUPOBAHNE.
ITonsatue o METOodax pa6OTI)I C XUMHNYCCKUMU
BemecTBamMu. O00pyI0BaHUE IIKOJIBHON
XUMHUYECKOH J1abopaTopuu

[IpakTuyeckas pabora Ne 1 o teme
"IIpaBuna paboThl B 1a00paTOPUU U PUEMBI
oOparieHus ¢ 1abopaTOpPHBIM
obopymnoBanueM"

YucTele BellecTBa U CMECH




9 CriocoObl pazfeneHus: cmecei
[IpakTuueckas pabora Ne 2 o teme

10 "Pa3nenenue cMecelt (Ha mpuMepe OUYUCTKU
TOBapEHHOM comn)"

11 ATOMBI M MOJIEKYJIBI

12 XHUMUYECKHUE DIIEMEHTHI

13 [IpocThie U CIOKHBIE BEIIECTBA

14 BenecTBa MoJIeKyISIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS

15 Xumnueckas popmyiia. BaieHTHOCTh aTOMOB
XUMUYECKUX HJIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB

17 Omnpenenenue BaJJICHTHOCTH aTOMOB T10
dhopmynaM OMHAPHBIX COCTMHECHUN

13 OTtHOCHUTENBbHAs aTOMHAs Macca.
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca
BrprunciieHus: OTHOCUTENbHOW MOJIEKYJISIPHOM

19 MacChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIIECTB U KOJIMYECTBA BEIIECTBA

20 MaccoBast 10151 XUMUUYECKOTO 3JIEMEHTA B
COCTMHCHUU

21 Brruucnenus MaccoBOil 1011 XUMHYECKOTO
aeMeHTa 1o (opmye CoeTMHEHUs

” Haxosxnenue npocreiimiei popmyibt
BEIIECTBA 10 MACCOBBIM JIOJISIM AJIEMEHTOB

23 Boruncnenus npocreiiieiit popmyIisl

BCIICCTBA IO MAaCCOBBIM MJIM MOJIBHBIM




JOJISIM 3JIEMCHTOB

24 KomngectBo BemecTBa. Moib

25 B3anMocBs3b KOIM4YeCcTBa, MacChl M YHCIa
CTPYKTYPHBIX €IUHUI BELIECTBA

26 MomnsipHast Macca cCMeCH BELIECTB

7 MonpsHas goNs XUMHYECKOT0 3JIeMEHTa B
COCTUHEHHUH

73 Haxoxnaenue npocreiimein GopMyibt
BEIIECTBA I10 MOJILHBIM JOJISIM 3JIEMEHTOB

29 XUMUYECKUE SABICHUSA. XUMUYECKAS PEAKIIUS
U €€ IIPU3HAKH

30 3aKOH COXpaHEHUs! MaCcChl BEIIECTB

31 ATOMHO-MOJIEKYJIsipHast Teopusi. JKusup u
nestenbHOocTh M. B. JlIomoHOCOBa

32 XHWMHYECKUE YPAaBHEHUS

33 THUIBI XUMAYECKUX pEaKLIHil
Pacuérel o XMMUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MacChl HCXOAHBIX BEILIECCTB HUITH
MPOJIYKTOB PEAKIINU
Brruncnenust no ypaBHEHUSIM XUMHUYECKOU

35 pEeaKklMK: KOJIMYECTBA BEIIECTBA, MACCHI 11O
W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
peareHTOB WK MPOIYKTOB PEaKLUU
Brrunciienus o ypaBHEHHSIM XUMHYECKON

16 pEeaKIuu;: KOJIMYECTBA BEIIECTBA, MACCHI 110

HN3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MaCCC
pCarcHToB W NPOAYKTOB pCaKIIUU




37 O0001IeHre ¥ cucTeMaTh3alusd 3HaHUH

18 KonTponsnas padora Ne 1 o teme
"BemecTBa 1 XuMHUeCcKue peakiuu'

39 Bo3ayx — cmech ra3os. [lonsitue o razax.

40 3akoH ABorajapo. MomsipHblil 00bEM ra3oB
Brruncienus o0béMa, KOIMYECTBA BEIISCTBA

41 rasa o U3BE€CTHOMY €ro KOJIMYECTBY
BEIECTBA, 00BEMY

42 OTHOCHUTENBHAS IIJIOTHOCTh T'a30B

43 Breraucnennss OoTHOCHUTEIBHOM INIOTHOCTH
ra3oB
OrnpezneneHne OTHOCUTEIbHON

44 MOJIEKYJISIPHOUM Macchl ra3000pa3Horo
BEILIECTBA M0 U3BECTHOM OTHOCUTEIBbHOM
IUIOTHOCTH
BrrunciieHuss OTHOCUTENIBHONU MOJIEKYJISIPHOM

45 MaccChl ra3a 1o u3BeCTHOM OTHOCUTEIIHLHOMN
IUIOTHOCTH

46 OOBEMHBIC OTHOIIICHHSI Ta30B MPHU
XUMHYECKUX PEAKIUAX

47 Brruucnenust 005EMOB ra30B 10 YpPaBHEHUIO
XUMHYECKON peaKiuu

48 Kucnopon — snemMeHT 1 pocToe BEIIECTBO

49 Oxcupl

50 CriocoOblI TOTy4YeHUsT KHCIIOPO/ia B
1a00paTOpUU U IPOMBIIIUICHHOCTH

51 [IpakTuueckas padora Ne 3 o Teme




"[Tonyuenue u cobnpanue KMUCIOPOa,
HU3y4YEeHUE €ro CBOMUCTB"

52 KpyrosopoT kuciopoaa B npupoe

53 O30H — ayuIOTpOMHAs MOAU(PHUKALINS
KHCJIOpOJIa
TennoBoit 3¢ ekt XuMuIeckoi peakuuy,

54 TEPMOXUMHUYECKHUE YPABHEHUS, 3K30- U
9HAOTEPMHUUYECKUE PEAKLINH

55 TomnuBo. Mcnionb3oBaHue yris 1 METaHa B
KaueCTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Brruncnenus no ypaBHEHHSIM XUMHYECKOU
peakuuu: KOJIMYeCTBa BeIleCTBa, 00bEMa,

56 MAaCCBhI IO U3BECTHOMY KOJIUYECTBY
BEIIECTBa, 00bEMY, Macce peareHTOB WK
IIPOJIyKTOB PEAKLIUU

57 KonTponbhas padorta Ne 2 o reme "Bo3ayx.
Kucnopon. Oxcumapr"

58 Bonopoa — anemMeHT U mpocToe BEIEeCTBO

59 CriocoOblI mosryueHHst BOAOpOia B
71a00paTopuu M MPOMBIIIICHHOCTH
[IpakTrueckas padota Ne 4 o Teme

60 "[Tony4yenue u cobupanue BoI0poaa,
U3Y4YEHUE €ro CBOMCTB"

61 Hcnonp3oBanne BOIOpOJa B KAUECTBE
TOIUIMBA

2 [TonsiTue o kucnorax u consx. Cocran

KHCJIOT U COJIei




Brruncienus o0béMa, KOJIMYECTBA BEIISCTBA

63 rasa o U3Be€CTHOMY €ro KOJIUYECTBY
BEIIECTBA W 00BEMY

64 Brruucnenust 005EMOB ra3oB M0 YpaBHEHUIO
XUMHYECKON peaKiuu
Brruncnenus 1o ypaBHeHUSM XUMHUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

65 MAacchl IO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, 00BEMY, MAacCCe PEareHTOB MU
MPOJIYKTOB PEAKIINH

66 dusnueckue cBoiicTBa Boabl. Boga B
pupojie

67 AHanm3 U CUHTE3 — METO/Ibl U3YUEHUS
cocTaBa BOJbI

68 XUMHYECKHAE CBOMCTBA BOJLI

69 CocraB ocHOBaHUM

70 PactBopsl. PacTBOpHMOCTB BELIECTB B BOJIE
HaceblieHHble ¥ HEHACHIICHHBIE,

71 KOHIIEHTPUPOBAHHBIE U Pa30aBICHHBIC
pacTBOpPbI
CriocoObI BEIpaKEHUST KOHIICHTPAIHH

72 pPacTBOPOB: MaccoBasi J10J1s1 PACTBOPEHHOIO
BEILECTBA, MOJISIPHASI KOHIIEHTPALIS
[IpakTrueckas padorta Ne 5 o Teme
"IIpuroroBiieHrE paCTBOPOB C OMPEACIEHHON

73 MacCoBOM J0JIell pacTBOPEHHOIO

BemecTBa. [ [puroroBaeHne pacTBOPOB C
onpeAeaEHHON MOJISIPHOM KOHIIEHTpAIuen




pacTBOpEHHOTO BellecTra'

Breraucnenns ¢ uCnojb30BaHUEM ITOHSATHS

7 «MaccoBasi A0JIs BEIIECTBA B PACTBOPE»
Boruncnenus ¢ UCIoyIb30BaHUEM MTOHSTHS

75 «MOJISIpHAsl KOHLIEHTpaLUsl PaCTBOPEHHOTO
BELIECTBA»

76 Ponb pacTBOpOB B IpUpPOAE U KU3HU
yesioBeka. Kpyropopot Boabl B ipupojie

77 3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U
OYUCTKA NPUPOJHBIX BOJI.
Boruncnenus ¢ ucnosib3oBaHueM rpaukoB

78 pacTBOPUMOCTH ISl paCUETOB
pacTBOPUMOCTH BEIIECTB

79 Boruncnenus ¢ UCrosib30BaHUEM MOHSITHS
«MaccoBasi JA0J1s BEIIeCTBA B PACTBOPE»
Boruncnenus ¢ UCrosib30BaHUEM MOHSTHS

80 «MOJIIpHasl KOHLIEHTpaLUs PaCTBOPEHHOTO
BELIECTBA»
Brruncnenus ¢ ucnosiab30BaHueM rpadukoB

81 pPacTBOPUMOCTH ISl PACUETOB
pacTBOPUMOCTH BELIECTB

82 O0001IeHEe ¥ cucTeMaTh3alus 3HaHUi
Kontponbnas padota Ne 3 o teme

83 " "

Bonopoa. Boga. PactBopbl. OcHOBaHus

84 Oxcunpl: cocTaB, KITacCUPHUKAIIH,
TpUBHAJIbHbIE Ha3BaHUS

85 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA OKCUIOB




IlonsTue o THAPOKCHUAaX — OCHOBAHHAX U

86 KHCIIOPOACOAEPKAIMUX KUCIOTaX :
87 ®u3nuecKre 1 XUMHYECKHE CBOMCTBA KUCIOT 1
88 [Tonydenune kucaor 1
89 Knaccudukanus ocHoBaHui 1
90 [[émoun, UX CBOMCTBA U CIIOCOOBI IMOTYUYEHUS 1
91 HepactBopumble ocHOBaHUS, UX CBOMCTBA U |
CIOCOOBI OTYYEHUS
[onsatue 06 aM(pOTEepHBIX THAPOKCUIAX:
92 XMMHYECKHUE CBOMCTBA U MOJIyYEHHUE. 1
[IprMeHeHne Ba)KHEUIINX OCHOBAaHUI
93 Conu: cocraB, knaccupuKanus, 1
TpPUBHAJIbHBIE Ha3BaHUS
94 DusnyecKkre U XMMUYECKHE CBOMCTBA COJIEH. |
ITonyuenue comneit
95 I'enernyeckas CBA3b MEXAY KIaCCAMHU |
HEOPraHUYECKHUX COCIUHECHHUN
[IpakTuueckas padbora Ne 6. Pemenue
96 9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe i
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
COCTUHEHUI»
Brruucnenus no ypaBHEHUSIM XUMHUYECKOU
peaKkuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
97 MAacchl 10 U3BECTHOMY KOJIMYECTBY 1
BEIIECTBA, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB peaKuu
98 BbrauciieHns: Macchl MPOAYKTa PEAKIUH 110 1




M3BECTHOM Macce OJIHOTO M3 UCXOJHBIX
BEIIECTB, B3STOr0 B BUJI€ PACTBOPA,
CoJIeprKallero onpeneéHHyI0 MaCCOBYIO
JIOJII0 PACTBOPEHHOTO BElIECTBA

KonTponsnas padora Ne 4 o reme

99 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeHeHnH"

100 [lepBbIe MOMBITKU KJIACCH(PHUKAINN
XUMHUYECKHUX 3JIEMEHTOB

101 [lonsATHE O rpynIax CXOAHBIX DJIEMEHTOB

102 DeMeHTBl, KOTopble 00pa3zyroT aM(poTepHbIe
OKCH[IbI ¥ TUAPOKCUIBI

103 [Tepuonnueckuii 3akoH. OTKpBITHE
[leproauyeckoro 3aKoHa
KopoTtkonepuoanas v JJIMHHONIEPUOIHAS

104 dhopwmsr [leproamaeckoit cucTeMbl
xuMudeckux dyementoB .. Menaeneena

105 [leproas! u rpynmb

106 OcCHOBHBIE CBEIEHUSI O CTPOEHUU aTOMOB

107 CocTtaB aTOMHBIX Si7IEP

108 N3oTombI Kak pa3HOBUAHOCTH aTOMOB
XUMHYECKOI0 JIEMEHTA

109 ONEeKTPOHBI

110 DJeKTpoHHas OpOUTaIbh

11 DOHepreTuyecKre ypoBHU U NMOAYPOBHU
aToma, s-, p-, d-opOuranu

112 DJeKTPOHHBIE KOH(MUTYpAIIUU U DIICKTPOHHO-




rpadudeckue GopMyJibl aTOMOB

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

113 nepBbIX 20 XUMHUYECKUX IEMEHTOB
[Tepnonnueckoii cucrems! .M. Menneneena
3aKOHOMEPHOCTH U3MEHEHHUS pajinyca

114 aTOMOB XMMHYCCKUX 3JIEMCHTOB,
METaJUINYECKUX M HEMETaINYeCKUX CBOMCTB
1O TPYIIaM U Iepruoaam
H3MeHeHHe CBOMCTB COeAUHEHUI

115 XUMHYECKUX IJIEMEHTOB B IIEpUOAAX U
rpyImax
XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA 10

116 ero nosioxkeHuto B [lepuoguueckoit cucreme
J.1. MenneneeBa
3nauenue [leproanueckoro 3akoHa u

117 [Tepronuueckoit CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JIJISl pa3BUTHS HAYKHU U TIPAKTUKHU

118 DIEeKTPOOTPUIIATETFHOCTh XUMHUECKUX
3JIEMEHTOB

119 KoBasieHTHas nonspHas CBA3b

120 KoBanentnas nenosnsipHasi CBsi3b

121 Honnas cBs3b

122 DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYJIBI
BEIIIECTB

123 Kpucraimmmaeckrne n amop(HbIC BEIeCTBa

124 THUIBI KPUCTAIIINYECKUX PEIIETOK U UX

XapaKTCPUCTUKU




[IpuunHbl MHOrOOOpa3us BEUIECTB,

125 3aBHCHMOCTE CBOMCTB BEIIECTB OT COCTaBa U 1
CTPOEHUSA
126 CreneHb OKUCICHUS 1
127 OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIC PEaKIIUU 1
128 XHUMHYECKHUE IJIEMEHTBl — OKUCIUTENH U |
BOCCTaHOBUTEIHU
CocraBneHre ypaBHEHUN OKUCIUTEIBHO-
129 BOCCTAHOBUTEJBHBIX PEaKIIMil, METOM 1
ANEKTPOHHOTO OasiaHca
Brruncnenus no ypaBHEHHSIM XUMHYECKOU
peakuuu: KOJIMYeCTBa BeIleCTBa, 00bEMa,
130 MAaCCBhI IO U3BECTHOMY KOJIUYECTBY 1
BEIIECTBa, 00bEMY, Macce peareHTOB WK
IIPOJIyKTOB PEAKLIUU
Brrunciienus npocrenmen MOJeKyJJISpHOU
131 (hopMyIIbI BellecTBa MO U3BECTHBIM 1
MacCCOBBIM JIOJISIM JIEMEHTOB
132 O06o0011eHre U cucTeMaTU3aIis 3HaHUM 1
133 KonrtponsHas padora Ne 5 o teme 1
"Ctpoenue atoma. XuMu4eckas cBsi3p"
134 Pe3epBHbIil ypok 1
135 Pe3epBHbIil ypok 1
136 PesepBHblIiil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

CrtpoeHue aToMOB

[TocnemoBaTeIbHOCTD 3aMOJTHEHHS
AJIEKTPOHHBIX OpOMTAICH aTOMOB MaJIBIX
MIEPUOJIOB

Oco0eHHOCTH 3aII0JIHEHUS IIEKTPOHHBIX
opburaneit aToMoB OOJIBIIUX MEPHOJIOB

CreneHns OKUCICHHUSA B BaJICHTHOCTD

Bunn xumMudeckon cBs3u

OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa30BaHMs KOBAIEHTHON
CBA3U. MEKMOIIEKyIsIpHbIE
B3aUMOJCUCTBUSA

Tunbl KPUCTATUIMYECKUX PELIETOK,
0COOEHHOCTH CTPOECHHUS KPUCTATITNUECKUX
pemeToK

3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAIIIMYECKON PEeETKU U BUIa
XUMHUYECKOH CBSI3U

Knaccudukanus XuMHUYeCKUX peakuui mo
Pa3IM4YHBIM IIPU3HAKAM

10

DHepreTuka XUMUYECKUX PEAKIUH.
TerutoBoit 3 PeKT XUMUIECKON PeaKITuu




11

3akoH I'ecca u ero cieacTBUA

12

Breraucnenus 1o TCPMOXUMHUYCCKOMY
YpaBHEHHIO PEaKIMH: TETIOBOTO 3(pdekra
XUMHUYECKON PEAKIUH 110 KOJINYECTBY
BELIECTBA, Macce Wi 00bEMY
MIPOpPEarupoOBaBIIETO WITH
00pa30BaBIIETOCS BEIECTBA

13

IlonsiTHE O CKOPOCTH XMMHUYECKOU
peaKiyy. 3aKOH JEHCTBYIOIUX MaccC

14

Oueprus aktuBanuu. [lonsTue o karanmse.
®epmenTsl. UTHTrHOUTOPBHI.

15

(DaKTOpBI, BJIMAOMIUEC HAa CKOPOCThb
XUMHUYECKOU peaknuuun

16

[TonsiTHE O XUMHUYECKOM PAaBHOBECHH,
npunnun Jle Hlarenbe

17

@akTOpsl, BIUAIOIINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
[Iporao3npoBaHre BO3MOKHOCTH
IIPOTEKAaHUsI XMMUYECKUX IIPEBPAILCHUN B
Pa3IMYHBIX yCIOBUAX

18

OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakinuu

19

BaxHble OKHCIUTENIN U BOCCTAHOBHUTEIH.
[Tepmanranat kayus

20

CBolicTBa MMPOCTBIX BCIIECCTB — MCTAJIJIOB
1 HEMCTAJIJIOB, KUCJIOT U coJieil — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKHCIUTEILHO-
BOCCTAaHOBUTCIIbHBIX PCAKIIUAX




[Tpaktuueckas padota Ne 1. Pemenne
AKCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuumn»
KonTponbnas padorta Ne 1 o reme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN»

” PacTBopeHne kak (pU3NKO-XUMUICCKHIA
rnpouecc

24 DNEKTPOIUTHI U HEIIEKTPOIUTHI

25 Teopust 3IEKTPONTUTAYECKON TUCCOTHAITAN

%6 HNonHoe npounsBeieHne BObI.
Bonopoansiit mokazaresnb

7 DNEeKTpOIUTUYECKAs TUCCOLUALINS KUCIIOT,
OCHOBAHHI U COJIEH

28 Peakinu nonHoro ooMeHa
CBOMCTBA KHCIIOT, OCHOBAHUN M COJICH B

29 CBETE MpeACTaBlIeHU 00
ANEKTPOJUTUYECKON AUCCOLMALIII

30 KavecTBeHHBIE peakliy HA HOHBI
[IpakTuueckas pabora Ne 2. Pemenue

31 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«ONEKTPOIUTUYECKAS] TUCCOLUALINS

32 I'mpponns conen

33 HonHbIe ypaBHEHUS TUAPOIN3a COJIEH

34 [Tpaktuueckas pabora Ne 3. Pemenue

IKCIICPUMCHTAJILHBIX 3a/1a4 110 TCME




«I'uaponus conenr»

BI)I‘-II/ICJICHI/ISI MaCChbI HpOIIYKTa peaKHI/II/I 110
U3BECTHOU MacCe OJHOI0 U3 UCXOIHBIX

35 BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJZIEPIKAIIETO ONMPEACTHEHHYIO
KOHIICHTPAIINIO PACTBOPEHHOTO BEIIECTBA
Konrponbnas padora Ne 2 o Teme

36 "DNEeKTPOTUTHYECKAS TUCCOIHAITHSI.
XUMHUYECKUE peakluy B pacTBopax”

37 OOm1ast xapaKTepUCTHKA HEMETAJUIOB

38 OO11as XxapaKTepUCTHUKA FaJIOT€HOB

19 XHWMHYECKUE CBOMCTBA TAJIOI€HOB.
XHUMUYECKUE CBOMCTBA XJIOpa

40 XmopoBogopoa. CosisiHast KHCIIOTa
[TpakTuaeckas padora Ne 4 o Teme

41 "[losrydyeHne coasHOM KUCIOTHI, U3yUEHHUE
e€ cBoiicTB"

4 [TonsiTHe 0 KUCIOPOACOAEPKAILIUX
KHCTIOTaxX XJIOpa U UX COJISIX
Boruncnenus mo ypaBHEHUSIM XUMHYECKUX

43 peaxiui, eciu OJJUH X PeareHTOB JaH B
M30BITKE

44 Baxwueriuve coeMHeHUs XJ10pa U UX
HaXO0XJIeHHE B IPUPOJIE

45 O6mrast xapakTepucTuka 3aeMeHToB VIA-
TPYIIIBI

46 CtpoeHue 1 cBOMCTBA IPOCTOTO BELIECTBA




cepbl. AJUIOTPOITHbIE MOAU(UKAIINY CEPbI

CepoBopopo, cTpoeHue, Gu3nvdeckue u

47 XUMHYECKHE CBOMCTBA

48 Oxcuppl cepbl

49 CepHucTas KMCIIOTA U €€ CONH.

50 CepHas KHCJIOTa U €€ COJIU

51 [TpoMbIIIEHHOE TTOTyYE€HHE CEPHOM
KHUCJIOTBI
HaxoxneHue cepbl U €€ COETMHEHN B

52 npupoae. XuMHUYECKOE 3arpsi3HEHHE
OKpY>KaroILEH Cpeibl COEAUHEHUSIMH CEPbI
Brruucnenust Mmaccel MpoAyKTa peakiiuu Mo

53 U3BECTHON MaccoBOil (00BEMHOI) A01€e
(%) ero BbIX0Ja OT TEOPETHUUECKHU
BO3MO>KHOI'O
Brruucnenus maccoBoit (00bEMHOI) 101

54 (%) BBIXOJA MPOAYKTA PEAKIUH I10
U3BECTHOM Macce (00BEMY) HCXOTHOTO
BEILIECTBA U MPOAYKTA PEAKIINU

55 OO6mrast XapakTeprucTHKa 3JIEMEHTOB VA -
TpyIIIbI

56 A30T, pacupoCTpaHeHUE B MPUPOJIE,
¢buznyecKue 1 XuMU4eCcKHe CBONCTBA

57 AMMuak, ero puanyeckne U XUMUYECKUE
CBOMCTBA

58 Conu ammoHUs

59 [TpakTrueckas padota Ne 5 o Teme




"Ilosryyenne amMmmuaka, M3y4eHue ero

CBOMCTB"

60 Oxcunet azota (I, 11, 111, IV, V)

61 A3zoTHCTast KUCI0TA. A30THAsI KUCIIOTa

6 [TpoMbInieHHOE TTOTyYeHUe a30THOM
KHUCIIOTHI
Hutpatsl u HUTpUTBL. XMMUYECKOE

63 3arps3HEHUE OKPYKAIOIIEH Cpe/Ibl
COETMHEHHSIMH a30Ta

64 docdop, annorponHbie MOAUPUKALNN
dbocdopa

65 Oxcunst hocdopa (111, V) u pochopuas
KHCIIOTa
[ToHsiTHE 0 MHUHEPAIBHBIX yI0OPEHUSX.

66 3arpsi3HeHue NPUPOIHBIX BOJOEMOB
COeTMHEHMSIMU a30Ta U dochopa

67 Yrnepos, ero atioTponHbIe MOIU(DUKALIUN
U CBOICTBA
Oxcuppl yriaepona, ux Gpusnueckue u

68 XUMHUYECKHE CBOICTBA. DKOIOTUYECKUE
po0JIeMBbl, CBSI3aHHBIE C OKCUIOM
yraepoza (IV)
[TpakTrueckue pabotsl Ne 6 1o Teme

69 "[Monyuenune oxcuna yraepoaa (IV) u
W3y4YEeHHUE €ro CBOMUCTB"

70 VYronbHast KUCIIOTA U €€ CONH

71 [TepBoHayanbHbBIE OHATHS 00




OpraHUYECKUX BEMIECTBAX KaK O
COCTMHEHMSIX yTIIepo/ia

72

[IpupoaHBIE HCTOYHUKH YIJIEBOJOPOIAOB U
UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

73

ITonsiTHe 0 OMOJIOTHYECKH BasKHBIX
OpPraHMYeCKUX BEIIECTBAX — JKUPaX,
OenKax M yrieBojax

74

Kpemuuii, ero pusndeckre u XuMuieckue
CBOMCTBA

75

Oxkcun kpemuus (1V), kpeMHueBas
KHCJIOTA, CUIIMKATHI

76

bop. bopHas kucnora

77

IIpakTuueckas pabora Ne7. Pemienue
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
«Baxneine HeMeTamwIbl U UX
COEIUHEHHUS

78

Brruucnenust maccel (00b€Ma; H.Y.)
IIPOYKTA PEaKLMHU 110 JaHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIEpIKaIIero ONpeeIEHHYI0 MAaCCOBYIO
JIOJIEO TIPUMECEi

79

Konrponsnas padora Ne 3 o Teme
«Baxuelnme HeMeTaJUIbI U UX
COCITUHEHUAY.

80

OO01mas xapakTepuCcTUKa XUMHUYECKHIX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUH UX
nonoxenus B [ICXD JI.U. Menneneena

81

Mertamnsl A- u b-rpynn




Mertannmnueckast CBsI3b U METaJUIMYECKast
KpUCTAJIIIMYEcKasl peléTka. 3aBUCUMOCTh

82 (U3NYECKUX CBONCTB METAIIJIOB OT
CTPOEHHUSI KPUCTAIIIIOB

83 OO0mme XMMHUYECKHEe CBOMCTBA METAIIOB

%4 OOurre criocoObl MOTYYESHUST METAJIIOB,
Metamutryprusi. CruiaBsl
DNEeKTPOJIN3 PACILIABOB U PACTBOPOB CONEH

85 KaK OJIUH U3 CII0COOO0B MOITy4YEHUS
METaJIJIOB

26 Brluucnenus no ypaBHEHUSM 3JIE€KTPOJIN3A
pacIuiaBoB U pacTBOPOB BELIECTB

87 [ToHsiTHE O KOPPO3UU METAIIIIOB
Brrunciienust coctaBa cmecei ¢

88 HCIIOJIb30BaHUEM PELICHUS CUCTEM
YpaBHEHUU

29 Paziuynbie TUMNBI BBIYKUCICHUN 11O
YpaBHEHUSAM XUMUUYECKHUX PeaKluii

90 Mertannsl A-rpyni. lenoynsie MeTamisl

91 Haxoxnenue B mpupoje. CBolicTBa
LIEJIOYHBIX METAJJIOB

92 Oxcuabl ¥ THIPOKCUIBI HATPUS U Kaus

93 [IlenouyHo3eMeNbHBIC METAIUTBI

94 Baxneiinie coemHeHUs KaJabIus,
CBOMCTBA, IPUMEHEHUE

95 JKEcTtkoCTh BOIBI U CIIOCOOEI €8

yCTpaHEHUs




[TpakTrueckas padota Ne 8 o Teme

96 "YKECTKOCTL BOABI 1 METOIEI €6
ycTpaneHus"
97 AmroMuHnR

AMpoTepHbIe CBOICTBA OKCHIA U

78 THJIPOKCHU/IA AITFOMUHUS

99 OO11as xapakTepucTHKa MeTayuioB b-
rpynil (MoOOYHBIX MOATPYIIIT)

100 ITepBoHauanbHBIE NPEACTABICHUS O
KOMIIJIEKCHBIX COEIMHEHUSAX

101 Mens u cepedpo

102 [IpencraBnenus 00 aMMHUAYHBIX

KOMIUIEKcax cepedpa u Meau

103 [Hunak

AmM@oTepHbIe CBOWCTBA OKCHIA U
THJIPOKCH/IA ITMTHKA

104

105 Kemeso

Oxcunpl, THAPOKCHUIBI U cou xkene3a (1) u

1
06 xenesa (111)

107 UyryH u cTanb — CILIaBhI Kelle3a

ITpakTnyeckas padora Ne 9. Pemenue
108 JKCIEPUMEHTAIBHBIX 3aa4 10 TEME
«Baxknelnne MeTaIbl 1 UX COEINHEHU

Brruncnenus coctaBa cMecei ¢
109 HCTIOJIb30BAHUEM PEIICHUS CUCTEM
YpaBHEHUU

110 Paznuunbie TUOBI BHIYUCIEHUN 10




YPaBHEHUSM XUMHUYECKHUX PEaKIHii

111

Konrponpnas padora Ne 4 o Teme
«Baxkneimme MeTaIiIbl U UX COCIUHCHUA»

112

BbesomnacHoe ncnoiab30BaHNE BELIECTB U
XMUMUYECKHUX pEaKIii B ObITY

113

HoBble MaTepuansl 1 TEXHOJIOTUH.
[IpuHIMIIBI «3ETEHON XUMUKD)

114

Xumus u 300POBLC

115

XUMUYECKOE 3arpsi3HEHUE OKpY Karoleit
cpensl. [lonsitue o npeaenbHO JOMYyCTUMON
koHueHTpanuu Bemects (IT1K)

116

DKOJIOTUUECKHUE MPOOJIEMbl, CBSI3aHHBIC C
COCIMHEHHSIMU YTJIEPOJia, a30Ta, CEepHI,
TSOKENMBIX MeTaIIOB. PO XuMum B
PEIICHUH IKOJIOTHIYECKUX MPoOIIeM

117

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKUX DJIEMEHTOB B CBETE
TEOPUM CTPOEHUS aToMa

118

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKUX JJIEMEHTOB U UX COCIUHEHUU
B [IEPUOJAX U TpyIIIax

119

CTpOCHI/Ie BCIICCTBA B TBépI[OM, KHUJIKOM U
Fa3006pa3HOM CcOCTOSIHUU. Buasl
XUMHUYECKOH CBI3HU

120

Knaccudukanuss XaMUIecKuX peakiiuii mo
pa3IMYHbBIM NIPU3HAKAM

121

[Iporuo3upoBanre BO3MOKHOCTH
MIPOTEKAHUsI XUMUIECKUX TIPEBPAIICHUIN B




Pa3IMYHBIX YCJIOBUSIX Ha OCHOBE
MPECTAaBICHUN XUMUYECKON KUHETUKHU U
TEPMOMHAMUKH.

XHUMUYECKUE PEAKIINU B PACTBOPAX.

122 . 1
I'unponns conen
CBoiicTBa KMCJIOT, OCHOBAHHI U COJIEH B
123 CBETE MpeCTaBICHUH 00 1
ANEKTPOJINTUYECKON JUCCOLMALIUN
124 OKHCIIUTENHbHO-BOCCTAHOBUTEIIbHbBIE |
peakuuu. DIEeKTPOIIN3.
[TpakTuueckas paborta Ne 10. Pemenue
125 AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME 1
«XUMUYECKUE PeaKLum»
[TpakTrueckas padota Ne 11. Pemenue
126 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME 1
«Mertaibl, HEeMETaUIbl U UX COSUHEHUS»
127 PesepBHBIii ypok 1
128 PesepBHbIii ypok 1
129 PesepBHBIi ypok 1
130 Pe3epBHbIil ypok 1
131 PesepBHBIii ypok 1
132 PesepBHbIii ypok 1
133 Pe3epBHbIi1 ypok 1
134 Pe3epBHbIil ypok 1
135 PesepBHBIii ypok 1
136 Pe3epBHbIi1 ypok 1




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

11







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOU MIPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yabTara
1 ITo Teme: «IlepBoHauaabHBIC XUMUYECKHUE TIOHATHS
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATHUN: aTOM, MOJEKYIa,
XUMHUYECKUH D3JIEMEHT, NPOCTOE BEIECTBO, CIIOKHOE BEILECTBO, CMECH
(omHOpOHAST ¥ HEOJAHOPOJIHASI), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHas Macca,
1.1 MaccoBast JI0JIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHHH, MOJIIPHBIN 00BEM,
XUMUYECKasg peakiusi, Kiaccuukanus peakiuil: peakuud COSTUHEHUS,
peakuuu pasloKeHUs, peakluu 3aMelleHHus, peakuuud OoOMeHa, 3K30- U
SHAOTEPMUYECKUE peaKIHUH, TeroBo d¢pGdeKT peakuuu, pacTBop,
MaccoBas J10Ji BelecTBa (MIPOLIEHTHAs KOHIIEHTpAIHs) B pacTBOpe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHA U
' MIPUMEHSATDH 3TH MOHATHUS MIPU ONMMUCAHUH BEIIECTB M MX MPEBPALICHUI
13 MCIOJIb30BaTh XMMHYECKYIO0 CUMBOJIHKY ISl COCTaBIEHUS (hOPMYII BEIIECTB
' U YpPaBHEHUN XUMUYECKUX PEaAKIUI
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOTaIpo
1.5 OTIpEIETISATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUIX
16 KJIaCCU(PUIIUPOBATh XUMHUYECKUE pEAKIUU (MO0 YHUCITy W  COCTaBy
' YYaCTBYIOLIUX B PEaKIUH BEIIECTB, IO TEINIOBOMY 3P (DEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIIECTB
18 BBIYHCIISATH MACCOBYHO JIOMIO XHUMHYECKOTo »dlieMeHTa 1o (opmyre
' COeIMHEHNS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE
110 MPUMEHATh ©CTeCTBCHHOHAy4YHBIC METOABI TIO3HAHMUS — HAOIIOICHHE,
’ U3MepeHue, MOICTUPOBaHUE, SKCIIEPUMEHT (PealIbHbII U MBICIICHHBIN)
2 [To Teme: «BaxkHeimme npeACcTaBUTENN HEOPTaHUYECKUX BEILIECTBY
21 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: OKCHJ, KHUCIOTAa,
' OCHOBAHHE, COJIb
9 ONpeNeisaTh IPUHAJIEKHOCTh BEHIECTB K ONPEAENEHHOMY  KJaccy
' COeIMHEHMI 10 hopMynam
2.3 KJIaCCU(PUITUPOBATh HEOPTAHNYECKUE BEIIECTBA
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XapakTepU30BaTh (OMHUCHIBATh) OOIIME XHWMHUUYECKHE CBOWMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIAsi OMHCAHUE MPHUMEPAMH MOJEKYIISIPHBIX
YpaBHEHHH COOTBETCTBYIOIINX XUMUYCCKUX PEaKITHit

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IPOTEKAaHUs XHMHMYECKUX NPEBPALICHUA B
Pa3JINYHBIX yCIOBHSIX

2.6

CJIeZIOBATh MPABUIIAM IOJIb30BAHMSI XUMUUECKOH MOCYI0H U J1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IpaBWiIaM OOpalleHHUs C BELIECTBAMU B
COOTBETCTBUM C HMHCTPYKUUSIMH IO  BBIIIOJIHEHUIO  JJAOOPATOPHBIX
XUMHUYECKHUX OMBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoOoOpoAa M KHUCIOPOAA), MPUIOTOBIEHHIO PACTBOPOB C OMNPEAEIEHHOM
MacCOBOM JI0JI€Ml pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IIPOBOJIUTH
XUMHUYECKHE HKCIEPUMEHTHINO PACIIO3HABAHUIO PACTBOPOB WIEJIOUeld U
KHCJIOT C TIOMOIIBIO HHJIUKATOPOB (JTakMyc, (peHondTanent, METUIIOpaHXK U

TPyTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOUN pPEaKIMU

ITo teme: «llepuoauyeckuii 3akoH u Ilepuoandeckas cucremMa XUMHUYECKHUX
anementoB [I. M. MenneneeBa. CtpoeHue aToMOB. XHMMHYECKasl CBS3b.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHATHM: AApO aTroMma,
BHCKTPOHHLIP'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paanycC aToMa, XUMHUYICCKad
CBA3b, noJjrsipHad n HEMOoJIsIpHAad KOBAJICHTHasA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAsA CBA3b, WMOH, KATHOH, aHHWOH, CTCIICHbL
OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHNEC 3JICMCHTBI

33

ONMCBHIBATh M XapaKTepHU30BaTh TaOmuuHyro ¢opmy I[lepunommdeckoit
CHCTEMBl XMMHYECKHX OJIEMEHTOB: pa3in4yarTh TOHATHS  «TJIaBHAS
noarpynna (Arpymnma)» u «mobounas noarpymnmna (brpymnma)y, «manbie» u
«OOJIBIIINEY TIEPUOJIBI

34

packpsiBaTh  cmbicit  I[lepuogmueckoro 3axkona JI.M. MeHnneneena:
ACMOHCTpHUPOBATL ITOHHMMAHHUEC HGpHOJIH'—IGCKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHUS B HepnonnquKoﬁ CHUCTEMCE

3.5

COOTHOCHTH 0003HAaYCHHS, KOTOpble nMetoTcs B Tabmuie «llepnonnueckas
cucreMa XuMHuYeckux oavieMeHToB JI.JMI. MeHneneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTHUKAaMHU CTPOEHHUS aTOMOB XMMMYECKUX AJIEMEHTOB (COCTaB M
3apsn  snapa, oOmmiee YUCIO 3JIEKTPOHOBU  paclpelieieHHe UuX 10
AJIEKTPOHHBIM CJIOSIM)

3.6

OIPCACIIATL CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

3.7

OIPCACIIATE  BUJ XUMHUYECKOH  CBS3HU (KOBaHeHTHaH n I/IOHHaﬂ)B
HCOPTraHNYCCKUX COCIUHCHUAX




9 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

ITo Teme: «BemecTBo 1 XUMHUYECKas: peaKLUs»

1.1

pacKpbIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKHX IIOHSATHH:  PacTBop,
3JIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS] JUCCOLUALINS, PEAKLIMU
HOHHOTO OOMEHa, KaTalau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIEe U
HeoOpaTHMbBIE PEaKIHUU, OKHCIUTSIBHOBOCCTAHOBUTEIIBHBIC pEaKIIUH,
OKHCIIUTEIIb, BOCCTAHOBHUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE, AJJIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKas CBS3h (KOBAJICHTHASI, HOHHAS, METAJITHICCKas ),
KPHUCTAJUIMYECKasl peIETKA, CIIJIaBbl, CKOPOCTh XUMHUYECKOW PEaKIUU

1.2

WIUTIOCTPUPOBATL  B3aUMOCBSA3bL  OCHOBHBIX XHMMHUUYCCKHX HOHATHU WU
IMPUMCHATDH 3TU MOHATHSA ITPU OITMCAHUN BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTABJIATh ~ yPaBHEHUS  AJICKTPOJIMTUYECCKON  JUCCOLMAIIMUA  KHUCJIIOT,
IIEJIOYCH U COJICH, MOJHBIE M COKPAIIEHHBIC YPAaBHEHHs PEAKIMii HOHHOTO
oOMeHa

1.4

PaCKpbIBATb CYHIIHOCTb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ
IIOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKI_II/Iﬁ

1.5

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

Ilo Temam: «Hemeramnsl u ux coeauHeHus» u «MeTauibl U  UX
COCTUHEHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUYIESCKHE XUMUYECKHUE
CBOWMCTBA IMPOCTBIX M CJOXKHBIX BEUIECTB, MOATBEPXKAAS ONUCAHHUE
MPUMEPAMHU  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUI

2.2

COCTaBJIAITb  YPABHCHUA peaKuHﬁ, MNOATBCPIKAAIOMIUX  CYHICCTBOBAHUC
TeHEeTHYECKOM CBS3U MCIKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB
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IIPOrHO3UPOBATH CBOMCTBaA BC€OICCTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHUYCCKHUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX
YCII0OBUAX

24

CJIeZIOBaTh MPABUIIAM ITOJIb30BAHMSI XUMHUYECKOH MTOCYI0N U J1a00paTOpPHBIM
obopymoBaHWeM, a TakKe TMpaBWiaM OOpallleHHUs C BeElIeCTBaMU B
COOTBETCTBUM C HWHCTPYKIMSMH TIO0 BBINOJHEHHIO JIAOOPaTOPHBIX
XHUMHAYECKHX OIBITOB IO TOJYYCHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMUakKa u yrJIeKUCIIOro rasa)

2.5

IMPOBOAUTE PCAKIMU, ITOATBCPIKAAIOIINC KA4eCTBEHHLIA COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATH OIBITHBIM IyTEM XJOPHUA-, OpPOMHI, WO,
kapOoHat, d¢ocdar, cuiaMKar, cyiabpaT, THAPOKCUIUOHBI, KATHOHBI
aMMOHWUSI, WOHBI W3yYEHHBIX METaJIOB, TPUCYTCTBYIONIME B BOJTHBIX




pacTBOpax HEOPTaHUIECKUX BEIICCTB

3 [To Teme: «XuMuUs U OKPYIKAIOIIASI CPEay
31 packpbIiBaTh CMBICI OCHOBHBIX xumuueckux nonarui: [IJIK Bemectsa;
' KOPPO3Hsl METAILIIOB
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IEeHNEe, CUCTEMaTH3allNI0, BhISBICHHE TPUUHMHHO-
3.2 CIICICTBCHHBIX CBSI3€H — JUIl M3Y4YEHHUs CBOMCTB BEILECTB U XUMUYECKHUX

peakiuii; ecTeCTBEHHOHAayYHble METOJbl TO3HAHUA — HAOIIOACHHE,
HU3MEpPEHHE, MOJEIUPOBAHNE, IKCTIEPUMEHT (PeasIbHbIA U MBICIICHHBIN )




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJIbHLIe XUMHNYCCKUC ITOHATHUA

1.1

Hpe,uMeT XUMHH. POJIb XMMHH B KU3HHU 4Y€I0BEKa. XHUMHUSI B CHCTEME HayK. Tena u
BellecTBa. u3nyUecKue CBOMCTBA BEIIECTB. ArperaTHoe COCTOSAHHUE BCIICCTB

1.2

[Tonsarue o METOJaX IIO3HAHUA B XHMUH. YucTele BCIICCTBA U CMCCH. Crioco05b1
pasaciICHUusA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE FIeMEHThl. CUMBOJIbI XUMUYECKUX DJIEMEHTOB.
IIpocTble u coXkHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUYEHHE

1.4

Xumunyeckass (¢opMyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX D3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAas aToMHas macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHYECKOT O 3JIEMEHTA B COEIMHEHNN

1.5

KonnuecTBo Bemectsa. Moisb. MosnsipHas Macca. B3auMocBsI3b KOJIMYECTBA, Macchl U
quciaa CTPYKTYPHBIX E€IMHHMI[ BemiecTBa. Pacu€rbl mo ¢opMmynaM XUMHUYECKUX
COCIMHEHUN

1.6

®u3nuecKue U XUMHUYECKHUE SBICHUS. XUMHUECKasi peaklus U e€ MpPU3HAKU. 3aKOH
COXpaHEHUS MACChl BEIIECTB. XUMUUeckue ypaBHeHus. Kiaccudukamuss XuMuIecKux
peaxiuii (COeIMHEHNs, Pa3lI0KEeHUs, 3aMeIICHIsI, 0OMEHa)

1.7

XVUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW MOCYAOH, C TMpaBUIaMH
paboTsl B nabopaTropuu U npuéMamu oOpaiieHus ¢ 1abopaTopHBIM 000pYI0OBaHUEM,
U3y4YeHHe M omHucaHue (U3MYECKUX CBONCTB 00paslloB HEOPTaHWYECKUX BEIIECTB,
HaOmoeHne (usnueckux (IJIaBICHUE BOCKa, TasHHUE JIbJa, pacTHUpaHUE caxapa B
CTYIKE, KWIIEHHE M KOHJCHCAalUs BOJAbI) M XUMHUYECKUX (FOpEHHE CBEYH,
NPOKAJIMBaHUE MEJHOM MPOBOJOKH, B3aMMOAEUCTBHE MeJla ¢ KHUCIIOTOH) sIBIEHU,
HaOJIOZIGHUE M ONMCAaHME TMPHU3HAKOB MPOTEKaHHUS XMMUYECKHUX  PpEeaKIHi
(pa3nokeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHCJIOTBI C XJIOPUIOM Oapws,
paznoxenue rugpoxkcuaa meau(ll) mpum HarpeBaHuu, B3aUMOAEHUCTBHE JKene3a C
pactBopom conu menu(Il), m3yueHue crmocoOOB pasfeneHus cMmeceil (C MOMOIIBIO
MarHuTa,  QWIBTPOBaHMWE,  BbIIApUBaHHE, JUCTWULALUSA,  Xpomartorpadus),
NPOBE/ICHUE OUYMCTKH ITOBAPEHHON COJIM, HAOIMIOACHWE M OIMCAaHHE PEe3yJIbTAaTOB
IPOBEJCHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE
MoJieIel MOJIEKYJI (IIapOCTEPHKHEBBIX)

Baxuneiuue npeactaBuTeIn HEOPraHUYECKUX BELIECTB

2.1

BOSIIYX — cMech ra3oB. CocraB BO3yXxa. KI/ICJ'IOpOI[ — JJICMCHT M IIPOCTOC BCIUICCTBO.
Haxoxnenue KHCJIOpOJda B IIPUPOAL, (1)I/I3I/ILICCKI/Ie 1 XHUMHUYECKHE CBOMCTBA (peaKLII/II/I
FOpeHI/Iﬂ). OKCI/IZ[BI. HpI/IMeHeHI/IC KHCJIOpOoJa. CnocoObl IOJIYUCHHUS KHCJIOpPOda B




nabopatopud M TpOMBIIUIEHHOCTH. KpyroBopor kucinopoga B mpupone. O30H —
AJUTOTPOIHAS MOAUDUKAINS KUCIOPOa

2.2

TernoBoil 3¢(exkT XUMUYECKOW peaknuu, TEePMOXUMHUYECKHE YPAaBHEHUS, JK30- U
SHAOTEpPMUYECKHE peakiuu. TOoIMBO: yroib U MeTaH. 3arps3HEHHE BO3/1yXa,
yCUJICHHE TapHUKOBOTO 3¢ (heKTa, pa3pylieHue 030HOBOTO CIIOS
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Bonmopon — anemeHT M mnpocroe BemecTBo. HaxoxzaeHue Bomopoga B IPUPOE,
¢u3nUeckre 1 XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI OTy4YeHust. Kucnorsl u
COJIH
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MonspHblii 006EM ra30B. PacuéTsl M0 XUMHYECKUM YPaBHEHUSIM

2.5

dusznyeckue CBOMCTBA BOJbl. Boja kak PacCTBOPHUTECIIb. PaCTBOpBI. Hacriiennsle u
HCHACBIIICHHBIC PaCTBOPLI. PaCTBOPI/IMOCTL BEIIeCTB B BojJie. MaccoBas go0is
BCIIICCTBA B paCTBOPC. XUMHYECKHE CBOMCTBA BOJIBI. OcHoBanug. Ponb pacTBOpPOB B
npupoae M B KHU3HU YCIOBCKA. prrOBOpOT BOABI B IIPUPOJC. 3anﬂ3HeHI/IC
MMPUPOAHBIX BO. OxpaHa 1 OUUCTKA NPUPOJHBIX BOJ

2.6

Knaccugukamus Heopranmdeckux coenuHennit. Oxcunpl. Knaccudukaus oKCHI0B:
coyieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHBIE) W HECOJIECOOpa3yIoIIHe.
Homenkiarypa okcuoB. @uzndeckne U XMMAYECKHE CBOMCTBA OKCHIOB. [loydenue
OKCHJIOB

2.7

OcHoBanus. Krnaccudukaruss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIC OCHOBAHMSI.
Homenknatrypa ocHoBaHuil. DPU3MYECKHME M XHUMHUYECKHE CBONCTBAa OCHOBAHUU.
[Tonydyenue ocHOBaHMI

2.8

Kucnotel. Kiaccupukauus kucnor. Homenknarypa kucinor. @Pusndeckue Hu
XUMHYECKHE CBOMCTBAa KuCIOT. Psan aktuBHoctH MertauioB H.H. bekerosa.
[Tomyuyenue kucaot

2.9

Comu. Howmenknatypa coneil. ®dusmyeckue U XUMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coneit

2.10

I'eneTnyeckas CBSI3b MCKAY KiIaCCaMU HCOPTAaHNYCCKUX COCIUHEHMI

2.11

XVUMUYECKUH KCTIEPUMEHT: KaueCTBEHHOE OMNpEENICHUE COJEp>KaHusl KUCIOpoJa B
BO3/yXe, MOJy4eHHe, COOMpaHne, paclio3HaBaHUE U M3YYEHHE CBOMCTB KHCIOPOAA,
HaOI0/IeHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHUS U
IpeKpalleHust ropeHus (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMHi OKCHJIOB U OIMCaHHE
UX CBOWCTB, MOJIlyuyeHHEe, COOMpaHKe, paclo3HaBaHUE U M3YUYEHHE CBOMCTB BOAOPOJA
(ropenue), B3aumoneicTBue Bomopona ¢ okcuaom  Meau(Il)  (Bo3moxkHO
UCIIOJIb30BaHUE BUCOMATEPHAIIOB), HAOIIOAeHNE 00pa3I0B BEIIECTB KOJINYECTBOM |
MOJIb, HCCIIEZIOBAaHHE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C  Pa3IUYHON
pacTBOPUMOCTBIO, INPUTOTOBJIEHUE DPACTBOPOB C ONPEAEIEHHON MaccoBOM A0jel
pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeETallaMU (HaTpUEeM H
KaJbIUeM) (BO3MOXKHO MCIIOJIB30BaHUE BUIEOMATEPHUAIIOB), ONPEIEIIEHUE PACTBOPOB
KACIOT W 1INeJOoYeld C TOMOIIBI0 HHAMKATOPOB, HCCIIEOBaHHE 00pas3IoB
HEOPraHMYECKUX BEILECTB PAa3JIMYHBIX KJIACCOB, HAONIOJEHWE W3MEHEHUS OKpPaCKH
MHAMKAaTOPOB B pacTBOpax KHCIOT U IIEJ0ouYeH, U3yuyeHUE B3aUMOJIECHCTBUS OKCHJIA
meau(ll) ¢ pacTBOpOM CEpHOM KHCJIOTHI, KHCJIOT C METaJJIaMH, peaklui




HEUTpaM3aIliy, TOJYyYeHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJHOTO
MeTajula JPYruM U3 pPacTBOpPa COJIM, PEIICHHE SKCIICPUMEHTAIBHBIX 3a7ad M0 TeMe
«Baxxnenmme K1acChl HEOPTaHUYECKUX COCAUHECHUIN

Ilepnonnueckuii 3akoH u [lepuonnueckas cuctema XUMHUYECKUX deMeHToB J[. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKast CBsA3b. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINT

3.1

[lepBble MOMBITKH KJIACCU(PHUKAIMKA XMUMUYECKHX 3JeMeHToB. [loHAaTHe O Tpymmax
CXOAHBIX JJIEMEHTOB (ILEJIOYHBIE M ILEJIOYHO3EMENIbHbIE META/Ibl, T'aJIOTEHBI,
WHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIE O00pa3yloT aM(OTEepHBIE OKCHUABI H
TUIPOKCH/IBI

3.2

Ilepuonnueckuii 3akoH. Ilepmoanueckas cucremMa XUMHUYECKHX dieMeHTOB J[.H.
MenneneeBa. Koporkonepuoanas u mmuHHonepuonHas (opmel Ilepuomuueckoit
cucremMbl xumuueckux adiemeHtoB .M. MenneneeBa. Ilepuoapl ©  Ipymmbl.
Pu3HYECKU CMBICIT IOPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA
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Crpoenne aromoB. CocraB aToMHBIX saep. HM3oromsl. OnekTpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XMMHUYECKHX 3JIeMeHTOB [leproanueckoit
cucreMbl JI.1I. MenneneeBa. XapakTepucTUKa XUMHYECKOIO DJJIEMEHTa II0 €ro
nosioxkenuto B [lepuoguueckoit cucreme .M. Menneneesa
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3aKOHOMEPHOCTH  W3MEHEHHs  paguyca aTOMOB  XUMHUYECKHMX  DJIEMEHTOB,
METAINIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB IO TPyMNIaM U NepHoiaM. 3HaueHHE
Ilepuonnueckoro 3akoHa u Ilepuoanyeckor CUCTEMBl XMMUUYECKUX DJIEMEHTOB IS
pa3BuTHA HayKu U npaktuku. [[.1. MenzaeneeB — yd€HbIN U IrpaXkaaHuH

3.5

Xumuyeckass  cBsizb.  KoBasneHTHass — (mossipHass W HEMOJsIpHAsl)  CBSI3b.
DJEKTPOOTPUIIATENILHOCTh XUMHUUECKHX dJIeMeHTOB. VloHHasI CBsI3b

3.6

Crenenb okucieHua. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKMCJICHUSA U BOccTaHOBICHUA. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUH SKCIIEPUMEHT: H3yuyeHue o0pa3loB BELIECTB METAJIOB U HEMETAIJIOB,
B3aMMOJICIICTBHE THAPOKCUAA LIMHKA C PACTBOPAMM KHUCIIOT U LIEJIOUel, IPOBEACHHE
OTBITOB, WJUTIOCTPUPYIOIINX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIUM
(ropeHue, peakuu pas3yioKeHUs, COSTUHEHMS)

9 KUIACC

Kon
1

HpOBepHeMblﬁ IJIEMEHT COACPRKAHUA

BemecTBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepuonnueckuii 3akoH. Ilepumommueckas cucrema XUMUYECKHX dieMeHToB J[[.U.
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOWCTB
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KW, KAIBIHS U UX COSIUHEHUN B
COOTBETCTBUH C TOJIOKEHHUEM JJIEMEHTOB B [leprmoanueckori CUCTEME M CTPOCHHEM
HX aTOMOB




1.2

CrpoeHue BeniecTBa: BUJIbI XMMUYECKON CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOMCTB BEIeCTBA OT THIA KPUCTAUIMUECKON pEmETKH U BUAA
xumMuueckor cBs3u. Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYeCKHX BEIECTB
(MeXIayHapoaHas U TPUBHANbHAS). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIUXCS K
pa3IMuYHBIM  KJlaccaM  HEOPraHMYeCKHX COEAWHEHHUW, TeHETHYecKas  CBA3b
HEOPraHMYECKUX BEIIECTB

1.3

Knaccudukanus XMMUYECKHMX peakUMid MO pa3iIndyHbIM IMpU3HaKaM (M0 YUCIy H
COCTaBY y4acCTBYIOUIMX B PEAaKIIUU BEIIECTB, IO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO
CTENeHEeW OKHUCIEHUS XMMHYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE peakluu, TePMOXUMUYECKUE YpaBHEHUSI.
[TonsiTHE O CKOPOCTH XUMHYECKOUN pEeaKIK1

1.4

[TonsiTue 00 oOpaTMMBIX W HEOOPAaTUMBIX XHUMHUYECKUX peakuusx. [lonsrtue o
TOMOT€HHBIX U TE€TepOreHHBIX peakiusx. [loHsTHEe O XMMHYECKOM paBHOBECHUH.
@dakTophl, BIMSIONIME Ha CKOPOCTh XHMHUYECKOM peakuuud ¢ TOJO0KEHHE
XMMHYECKOI'O PaBHOBECHS

1.5

OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHEIE pC€aKkuunu, 3JICKTpOHHBIfI OaJlaHC OKHCIIMTENILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  ypaBHEHHUW  OKHUCIIHTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca

1.6

Teopust ANEKTPOIUTUYECKOW JUCCOLMALNU. OJEKTPOJIUTBI U HEDIEKTPOIMTHI.
Kartvonbl, aHvOHBl. MeXaHHM3M AMCCOLMALMM BEIIECTB C pPa3IM4YHbIMM BHUAAMH
XuUMU4eckoil cBs3u. Cremenp aucconmanu. CHIbHBIE W CIA0ble SJIEKTPOJUTHI.
Peakuun nonHoro oomMeHa. Y ciaoBus IPOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalI¢HHbIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHHM U COJIEH
B CBETE TMpEJCTaBICHUN OO0 »SJIEKTPOJIUTUYECKOW maucconmanuu. KauecTBeHHbBIE
peakuuu Ha HOHBL. [IoHATHE O THApOIIN3E CoNen

1.7

XHUMHUYECKUHN HKCIEPUMEHT: 0O3HAKOMIICHHE ¢ MOJAECISIMHA KPUCTAIUIMYECKUX PELIETOK
HEOPraHMYECKUX BEILECTB — METAJUIOB M HEMETAJUIOB (TpaduTra U anmasa), CIOKHBIX
BELIECTB (XJIOpUJA HATPHs); HCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHMUYECKOMN
peaKIMy OT BO3ACUCTBHS Pa3IMYHBIX (PaKTOPOB; UCCIIEIOBAHUE FIEKTPOIIPOBOTHOCTH
pacTBOPOB BEILECTB, IIPOLECCA AUCCOLUALMM KUCIIOT, LIEI0Yeil U coleil (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB); MPOBEACHHE OMNBITOB, WUIIOCTPUPYIOIIUX
MPU3HAKU MPOTEKAaHUsl PEeaKIUii HOHHOro oOMeHa (oOpa3oBaHME OcCa/iKa, BbIACIECHUE
rasza, oOpa3oBaHHE BOJIbl); OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakuu pas3lioKEHUs, COECIUHEHUS);
pacrno3HaBaHHE HEOPraHMUYECKHUX BEIIECTB C MOMOIIbI0 KaYeCTBEHHBIX pEeakiuil Ha
VOHBI; pEellICHHE YKCIIEPUMEHTAIBHBIX 33134

HewmeTamie! 1 ux COCIUHCHUA

2.1

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHHe U (PU3MUYECKHE CBOMCTBAa IMPOCTHIX BELIECTB —
rajJJoreHoB. XUMHUYECKHE CBOMCTBAa Ha TNpUMeEpe XJopa (B3aMMOJEHCTBHE C
MeTaJljlaMi, HEMeTajulaMu, Ienoudamu). XiopoBojgopoa. ConsHas KHCIOTa,
XMMHUYECKHUE CBOMCTBA, IOJyUYEHHUE, IpUMEHEHHE. [elicTBUE XJ10pa U XJIOPOBOAOPOAA




Ha OpraHu3M yesoBeka. BaxkHelme XJI0pyu/Ipl U UX HaX0XACHHUE B IPUPOJIE

2.2

OO6mas xapaktepuctuka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTeNeHU oOKucieHus. CTpoeHue U (U3NYECKHUEe CBOMCTBA IPOCTHIX
BELIECTB — KUCJIOPOJAa U cepbl. AJUIOTPOINHbIE MOAU(UKALNN KUCIOPOAAa U CEpBHI.
Xumuyeckue cBoicTBa cepbl. CepoBoOpOI, CTpOeHUE, (HU3NUECKUe U XUMUYECKUE
cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENHN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa,
($U3HYEeCKue U XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEJACTaBUTENS KJacca KUCIIOT U
cnenuduueckre). XUMHUECKHE pPEaKIUH, JIEeKalde B OCHOBE IPOMBIIIIEHHOTO
criocoba mosydeHus cepHOW KuciaoTel. [Ipumenenuwe. Coiu CEpHOW KHUCITIOTHI,
KauecTBEHHasl peakuus Ha cyibdaT-uoH. HaxoxaeHue cepbl u e€ COeTUHEHHH B
npuposie. XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIoLIeH cpenbl COeIUHEHUSIMU CEphbl
(KUCIIOTHBIE  JOXAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI  €Tro
MPEIOTBPALIICHHS
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OO6mass xapakTepucTHKa 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIECHUA. A30T, paclpoCcTpaHeHHE B MpUpoJie, PU3NUECKUE
1 XMMHUYECKHe cBoMcTBa. KpyroBopot a3ora B nmpupojie. AMMHAK, ero Gpu3sndeckue u
XUMHUYECKHE CBOMCTBA, MOTy4YeHHE U puMeHeHre. Colu aMMOHMSI, UX (PU3NYECKHE U
XUMUYECKHE CBOWCTBA, NMpuMeHeHHe. KauecTBeHHash peakuus Ha HOHBI aMMOHMUS.
A3oTHas KUCIOTa, €€ moiyueHue, pusndeckre U XUMUYECKUe CBoicTBa (00IIMe Kak
MPEJICTaBUTEN Kiacca KHUCIOT W crnenuduueckue). lcrnonb3oBaHHE HUTPATOB H
cojiei aMMOHHSI B KauyeCTBE MHHEPAIbHBIX YIOOpeHMi. XUMHUUYECKOE 3arps3HeHHe
OKpYXaloIlel cpeapl COSAUHEHMSIMH a30Ta (KUCIOTHBIE MOXIHU, 3arps3HEHUe
BO3/1yXa, IOYBBI U BOJOEMOB)
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dochop, amnorpornHsie Momudukanuu docdopa, ¢GUMUECKHE W XUMHUYCCKHE
cBorictBa. Oxcua docdopa(V) u dochopHas kucinora, GU3MIECKUE U XUMHUCCKUE
cBoiicTBa, monydeHue. lcmonb3oBanue (ocdaroB B KauyecTBe MHUHEPAIBHBIX
yaoOpeHui

2.5

OO6mas xapakrepuctuka 3yeMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YIJIEpoA, aUIOTPOIHbIE MOIU(PHUKALMH,
pacnpocTpaHeHHe B NpHUpoJe, (U3NYECKHe M XMMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopot yraepona B npupozae. Okcuabl yriiepoaa, ux Gpusndeckue U XMMUYECKHe
CBOMCTBA, JEHUCTBUE HA JKUBBIE OPraHU3MBbl, IIOJIYYEHHUE M IPUMEHEHUE.
DOkosiorn4yeckue mpobiemsl, CBsi3aHHbIE C okcuaoM yraepona(IV); rumoresa
r1100aJIbHOTO TOTEIUICHHs KJIMMaTa; MapHUKOBBIA 3¢dekt. YronpHas kucinora u eé
conM, UX (U3MUYECKHEe M XHMHUYECKHE CBOMCTBA, NOJIy4YEHHE W IPUMEHEHHE.
KavectBeHHast peakuuss Ha KapOoHaT-WOHBI. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJULUHE, TPOMBIIUICHHOCTU U CEIbCKOM XO351CTBE

2.6

HepBOHaLIaJ'II)HBIe MOHATHI 00 OpraHM4€CKUX BEIICCTBAX KaK O COCIMHCHHUIAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, alCTUJICH, 3TaHOJI, I'NTIMOCPUH, YKCYCHasa KI/ICJ'IOTa).
Hx cocTtaB 1 XMMHYECKOE CTPOCHHUC. IToHsiTHE O OMOJIOTHYECKH BaKHBIX BCHICCTBAX:
JKupax, 6eJ'IKaX, yYIIeBo4ax — M UX POJIK B )KMU3HHU YCJIOBCKA. MaTepI/IaJ'ILHOC CAMHCTBO
OPraHu4YCCKuX U HCOPraHN4YCCKUX COCIMHECHUMN

2.7

Kpemuuii, ero ¢usnueckue U XMMUYECKHUE CBOWCTBA, MOJIYYEHHE U IPUMEHEHUE.




Coenunenus kpemHus B npupoze. Oomue npeacrasienus o6 okcuae kpemaus(I1V) u
KpeMHUEeBOW kuciore. CHIMKATBl, WX UCIHOJIL30BaHUE B OBITY, MEIUIUHE,
MPOMBINIJICHHOCTH. BakKHEHIIMe CTPOUTENbHBIC MaTepHallbl: KepaMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eroH. [IpoGmembl  OGe30macHOTO  MCIHOJIb30BaHUS
CTPOUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN YKH3HU

2.8

XUMHUYECKUH SKCTIEPUMEHT: N3y4eHHE 00pa3I[0B HEOPraHUYECKUX BELIECTB, CBOICTB
COJITHOM KHCJIOTBI, MPOBEACHHE KAueCTBEHHBIX pEakUuil Ha XJIOPUI-HUOHBI H
HAOJIIOJIEHUE MPU3HAKOB MX IPOTEKAHUS, OIbITHI, OTpa)karouiue (U3NYecKue Hu
XUMHYECKHE CBOMCTBA TaJlOTEHOB U MX COEAMHEHHMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpaslaMu XJOPHAOB (TaJOTCHUIIOB);
O3HaKOMJIEHHE C o0Opa3lamu cepbl U €€ COeAMHEHUSAMHU (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMAaTEpHalioB); HaOIIOJeHHe Mpollecca OOYIIMBaHMS caxapa MOJ AeiCcTBHEM
KOHIICHTPUPOBAHHON  CEpHOM  KHUCIOTBI; HM3yYeHHE  XHUMHUYECKUX  CBOMCTB
pa30aBIeHHON CEepHOM KHCIOTHI, MPOBEJICHNE KaYeCTBEHHOM peaKIMH Ha Cyib(hart-
MOH M HabOmoJaeHue mpu3Haka e€ MPOTEeKAaHHs;, O3HAKOMIIEHHE ¢ (u3nuecKuMu
cBoiicTBaMHM a30Ta, (ochopa M UX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEpHaIoB), oOpa3laMu a30THBIX U (HOCPOPHBIX YyAOOpEHMIi; MOITydeHue,
coOupaHue, paclo3HaBaHWE€ W M3Y4YCHHE CBOWCTB aMMMaKa; IPOBEACHUE
Ka4eCTBEHHBIX PEeaKIMi Ha MOH aMMOHUS U (ocdaT-uoH U M3yUeHUE MPU3HAKOB UX
IIPOTEKaHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIbIO
(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); U3y4YECHUE MoJenen
KPUCTANTMYECKUX pEHETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOLIECCOM  aJICOPOLMUA  PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM TPOTHBOTA3a; IMOIy4YeHHE, COOMpaHHE, paclO3HaBaHUE W M3YyUYCHHE
CBOICTB YIJIEKHUCJIOrO Ta3a; MPOBEIECHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT- U
CUWJIMKAT-HOHBI U U3yY€HNE IPU3HAKOB MX MIPOTEKAHUS; 03HAKOMIIEHUE C IPOAYKIHEH
CWJIMKaTHOM NPOMBILUIEHHOCTH; PEUIEHHE SKCIEPUMEHTANIBHBIX 3aJad 10 TeMe
«Baxneinme HeMeTaluIbl U UX COCIMHEHUS

MeTanisl 1 uX COCIUHCHUA

3.1

OO0mass XapakTepuUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU HUX
nonoxxeHus B [lepronnueckont cucreme xumMuueckux 3iemeHToB .M. Menneneesa u
cTpoeHust atoMoB. CTpoeHue MeTamuioB. MerajuiMueckas CBA3b M MeETaIMyecKas
KpUCTAJUIMUECKas peiérka. DIEKTPOXUMUYECKUN sl HAPSHKEHUN METaJlJIOB

3.2

dusnueckue M XUMHYECKHE CBOWcTBa MeTasioB. OOmue crnocoObl MOTyYeHHs
MeTauioB. IloHATHE O KOpPpPO3MM METaIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIIEHHOCTH
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[lenoynbie MeTamapl: TmoNOKeHHWE B llepuoanyeckoi cHCTEME XUMHYECKHUX
anemeHnToB [[.M. MeHueneeBa; CTpOGHHE HX aTOMOB; HAXOXKJICHHE B IPHUPOJE.
dusznueckre W XUMHYECKHE CBOWCTBa (Ha mpuMepe Hatpus U Kanws). OKCHIBI H
TUAPOKCHIBI HATpUs U Kaynsl. [I[puMeHeHHe MEeT0YHbIX METAJIJIOB M KX COCTMHCHUI
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[[{erouHO3eMENbHBIE METAIIBI MarHW M KaJbLMW: nojiokeHue B [lepromgmdeckoit
cucteMe xumudeckux aneMmeHtoB JI.M. MenneneeBa, CTpOCHHE HX aTOMOB;




HaxoXJeHrue B npupojie. Ou3nveckne U XMMUYECKHE CBOMCTBA MAarHUS M KaJIbIIHS.
Baxkneiimme coenuHeHus KanbIus (OKCHI, THIPOKCHI, coiin). JKECTKOCTh BOABI U
CrocoObI €€ ycTpaHeHUs

3.5

AmoMuHuii: nonoxenue B Ilepuognueckoil cucreMe XxuMuyeckux anemeHtoB J[.M.
MeHeneeBa; CTpoeHUE aTOMa; HaXOXKJeHUE B npupojae. Pu3nyeckre 1 XUMUYECKUE
CBOMCTBA amoOMHUHUSA. AMMOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS

3.6

Kene3o: nosoxenue B llepuommyeckoil cucreme XuMHYEeCKHX 3iemeHToB J[.H.
MeHnneneeBa; cTpoeHHE aTOMa; HaxOXAeHHUE B npupoje. PU3nueckrue 1 XUMHUYECKHIE
cBoiicTBa xene3a. Oxcupl, rugpokcuabl u conu xenesa(1l) u xenesa(Ill), ux cocras,
CBONCTBA U MOJIy4YEHUE

3.7

XVMMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMM METaJJIOB M CILJIaBOB, UX
(U3NUECKUMU CBOWCTBAMH; M3YUYECHHE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIIOB), 0COOCHHOCTEH B3aMMOACHUCTBUS OKCHIA KAIbIIHS
U HAaTpUs C BOJOH (BO3MOXKHO MCIIOJIb30BAaHME BUEOMATEPHUAIIOB); HCCIEIOBaHUE
CBOMCTB JKECTKOM BOJBI; TMpollecca TOPEHHsS XKejie3a B KHUCIOpoje (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IIPU3HAKOB IIPOTEKAHUsI KAUECTBEHHBIX PEAKIIHM
Ha MOHBI (MarHus, Kajablus, allOMUHUS, LKHKa, *kene3a(ll) u xeneza(Ill), menu(Il);
HaOJII0/IEHUE U OMHCAHKME MPOIECCOB OKpPAIIMBaHMs IUIAMEHU MOHAMU HATPHsI, KaJIHsl
U Kaupuus (BO3MOXKHO  HCIIOJIb30BAHME  BHUJAEOMATEpUAOB); MCCIIEI0BaHUE
aM(pOTEepHBIX CBOMCTB TUAPOKCHIA aJIOMUHUS M THIPOKCHIA IIMHKA; pEIIeHHE
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelme MeTaibsl U X COeIMHEHUS

XHUMHS ¥ OKpYyXKarolas cpeaa

4.1

Hosble maTepuainbl 1 TeXHOIOTUU. BelecTsa U Marepuaisl B IIOBCEIHEBHOU JKU3HU
4esloBeKa. XUMUs U 370pOBbe. be3omacHoe HCIOab30BaHUE BEIIECTB U XMMHUYECKUX
peakuuii B ObITy. [lepBast mOMOIIb PY XUMHUYECKUX 05KOTaX U OTPABICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpY’KaroLEH
cpenst IIJIK. Ponap xXuMHMM B pelIeHHUM SKOJIOTHYECKUX mpobsem. [IpupogHsie
UCTOYHUKU YIJIEBOJOPOJOB (Yrojb, HPUPOAHBIN ra3, HedTb), NPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

4.3

XUMHAdeCcKui OKCIICPUMCHT: H3YUCHUC 06p33HOB MaTCpHrajioB (CTCKJ'IO, CIIJIaBBI
MCTAJIJIOB, ITOJIMMCPHBIC MaTCpI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D 11O XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpeOoBaHUs

1

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pPe3yJbTaTaM 0a30BOr0
YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT'0
o0mero oopazopanus Ha ocHoBe PI'OC

IIpencrasnenue:

1.1

0 ITIO3HAaBACMOCTH SIBIICHHI IIpUupoabI, IIOHUMAaHUu¢C 00BEKTUBHOM
3HAUYUMOCTH OCHOB XHMMHYECKOM HAayKH Kak obnactu COBPEMCHHOI'O
CCTCCTBO3HAaHUs, KOMIIOHCHTA 0611_16171 KYJIbTYpBl U HpaKTI/I‘leCKOﬁ
ACATCIIBHOCTU YCJIOBCKA B YCJIOBUAX COBPEMEHHOI'O 06H_IeCTBa; ITOHHMMAaHHeC
MCCTa XUMUU CPpCAU APYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCETOJAaxX IIO3HAaHHWA, B TOM YHCJIC OKCIICPUMCHTAJIBHBIX H
TCOPCTHYCCKHUX METOAAX HCCICAOBAHHA BCIICCTB U M3YUYCHUSA XUMHUYCCKUX
peaKHHﬁ; YMCHHC UCIIOJIb30BATh MOJCIIN IJIA 00BsACHEHHS CTpOCHHUA aTOMOB
" MOJICKYII

1.3

0 cdepax npodheccHOoHANBbHOU JAEATEeIbHOCTH, CBA3AHHBIX C XUMHEH H
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTHXKEHUSX
XUMHUYECKON HAyKH, YTO MO3BOJIUT OOYYalOIIMMCSI paccMaTpUBaTh XUMHUIO
Kak cdepy cBoel Oyayuiedt nmpodecCHoHaIbHONU ACSITENbHOCTU U CAENaTh
OCO3HaHHBIM BHIOOP XMMHUHU KaK MPOPHIBHOTO MpeaMeTa MpU Mepexoe Ha
YPOBEHb CpeHEr0 00IIero 00pa3oBaHus

Bianenne cucteMoll XMMHMUYECKUX 3HAHUM M YMEHHE NPUMEHATH CHCTEMY
XMMHMYECKHUX 3HAHUH, KOTOpask BKIIIOYAET:

2.1

BOKHEUIIINE XUMUYECKHUE TIOHITHS: XUMUYECKUM DJIEMEHT, aTOM, MOJICKYJIa,
BEILIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS W HEOIHOPOIHAS
CMECh, OTHOCHUTEJIbHBIC aTOMHAs W MOJIEKYJsipHAsh MaccChl, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIA O0BEM, OKCHI, KHCIIOTA,
OCHOBaHHE, COJb (CpeaHsisa), XUMHYECKasi PEaKIns, PEaKlUud COCAMHECHHUS,
peaKIuy pa3oKEeHUsI, PEAKIMK 3aMEIEHHUs, PeaKIui OOMeHa, TEIJIOBOM
3¢ (deKT peakuuu, 3K30- U SHJOTEPMHUUECKHE PEaKlUU, pacTBOp, MaccoBas
JIOJIS1 XUMHYECKOT0 3JIEMEHTa B COEIMHEHUH, MacCOBast I0JIsI U MIPOLIEHTHAs
KOHIIEHTpallUsl BEIIeCTBa B pacTBOpE, AIpO aTroMa, JJIEKTPOHHBIN CIOM
aToMa, aToMHas opOuTanb, paauyC aToMa, BaJlEHTHOCTh, CTEMEHb
OKHCJICHHUSI, XUMHUYECKas CBS3b, AJIEKTPOOTPHUIATEIHHOCTh, MOJSIpHAs |
HEMnoJIsipHasi KOBAJICHTHAsl CBSA3b, HOHHAS CBSA3b, METAJUIMUECKas CBS3b,
KpUCTaJIMYeckass ~ peméTka  (aToMHas, HWOHHAs,  MeTaJuIn4yeckKas,
MOJIEKYJISIpHAsl), WOH, KATHOH, aHUOH, DJEKTPOJIUT U HEIJIEKTPOIIUT,
ANEKTPONIUTHYECKAasT  JUCCOIMAIUS,  pEaKIuu  HOHHOTO  oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC peakLmu, OKHUCJIUTEIb u




BOCCTAaHOBUTEJb, OKHCIEHUE U BOCCTAHOBJICHHUE, DJIEKTPOIN3, XUMHUECKOE
paBHOBecHe, 0OpaTUMble U HeOOpaTHMbIE PEAKIMH, CKOPOCTh XMMHUECKON
peakuuu, katanuzatop, [1JIK, koppo3us meTamioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI ~XUMHUHU: 3aKOH COXpPAaHEHHS  MacChl,
nepuoanyeckui 3akoH J[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaApO

23

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAs TEeopHsl, Teopus
JJIEKTPOJIUTUYECKON JUCCOLMALIUT

BrnaneHnune ocHoBaMHM XUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

yYMEHHE MPaBUWIBHO HCIOJIb30BaTh M3YUYEHHbIE BEIIECTBA U MaTepHaibl (B
TOM YHUCJIE MUHEpalbHble YIAOOpEHHs, METalJbl W CIUIaBbI, MPOIYKThI
nepepaboTKU MPUPOJHBIX UCTOYHUKOB YIJI€BOAOPOAOB (YIS, IPUPOIHOTO
rasa, HeTH) B OBITY, CEILCKOM XO35HCTBE, Ha MPOU3BO/ICTBE U TOHUMAaHHE
3HAYEHUsl JKUPOB, OEJKOB, YIJIEBOJOB JJsI OpraHM3Ma 4YelOBEKa; yMEHHUe
IIPOrHO3MPOBATh BIUSHHUE BELIECTB M XMMHUYECKUX IIPOLECCOB HA OPTaHU3M
YeJI0BEKA U OKPY’KAIOILYI0 IIPUPOJHYIO CpERY

3.2

YMCHHUC UHTCIPUPOBATH XUMHUUCCKUC 3HAHUSA CO 3HAHUAMUA JPYI'UX y‘le6HBIX
npeaMETOB
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HaJIM4Yue OMbITa paboThl C Pa3IWYHBIMU HCTOYHUKAMU HH(GOPMaLUU IO
XUMHHM  (HayyHass W  HAy4yHO-NIOMyJIsipHAsh  JMTepaTypa, CJOBapH,
CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OLEHUBaTh HMHGPOpMAIMI0 O BEIIeCTBaX, MX
IIPEBPALICHUAX U MPAKTUYECKOM NPUMEHEHUH U YMEHHE MCIOJb30BaTh €€
JUIS pellieHusl yueOHO-TI03HaBaTeNIbHbIX 3aa4

Bnagenne ocHoBaMM NOHSTHMHOIO ammapara ¥ CHUMBOJHYECKOTO S3bIKa
XMUMUU U COCTaBIICHHS (OPMYJT HEOPraHMYECKUX BEIIECTB, YPaBHEHHI
XUMUYECKUX PEaKIni; ocHOBaMU xumudeckor HomeHkIaTypbl ([UPAC u
TPUBUAIBHON)

YMeHue oObSICHATH CBSI3b MOJIOXKEHUS 3eMenTa B [leproandeckoit cucreme
C UHUCIIOBBIMM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XHMHUYECKHUX
3J€MEHTOB (cocTaB M 3aps]  sjapa, oOIlee YHUCIO0 3JICKTPOHOB),
pacnpenesieHneM 3JIEKTPOHOB TI0 SJHEPreTUYECKHMM YpPOBHSIM aTOMOB
MEPBBIX TPEX NMEPUOJIOB, KAIUSA U KaJIbLIUS

IIpencrasieHue O IEPUOAUYECKOW 3aBUCHUMOCTU CBOMCTB XUMHUYECKHX
JJIEMEHTOB (paZuyC aToOMa, d3JEKTPOOTPULATENBHOCTh), HPOCTBIX U
CJIO’KHBIX BEILIECTB OT IOJIO’KEHUS 2IEMEHTOB B Ilepuonnyeckoii cucreme (B
MajblX MEpUOJaX M TJIaBHBIX MNOArPYyNNax) M 3JIEKTPOHHOTO CTPOCHHS
aToMa

YMmeHue KinaccupuIupoBaTh:

7.1

XHUMHUYCCKUEC 3JICMCHTHI

7.2

HCOPraHNYCCKUC BCIICCTBA




7.3

XUMHNYECKNEC pCaKIn

8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh U CTENIEHb OKUCICHUSI XMMUYECKUX 3JIEMEHTOB, 3apsi HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKOM CTPYKTYPHI B COETUHEHUSX
8.3 XapaKTeP Cpebl B BOJIHBIX PACTBOPAaX BEIIECTB (KUCIOT, OCHOBAHHA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIH
9 YMeHue XapakTepu3oBaTh GU3NUECKUE U XMMUYECKHE CBOWCTBA!
MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJIOPOA, rpadur, ammas, KpeMHUH,
9.1 a3oT, ¢ocdop, cepa, XJI0Op, HATPHA, KAIUN, MarHUH, KalbIHiA, aTIOMUHUH,
KENe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ UX BOJHBIX PAacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJA, OKCHABI M THUIAPOKCHAbl MeTamioB [-11A
9. rpymi, anromunus, menu (II), nuaka, sxenesa (11 u IT), okcuawt yraepona (11
' u IV), kpemuaus (IV), azora u dochopa (III u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a3oTHasi, ¢ocdopHasi, YroiabpHad,
KpEeMHHUEBasi KUCI0Ta U MX COJIH)
MIPOrHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
93 UX COCTaBa U CTPOCHHS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX
' CBOMCTB, BO3MOXHOCTh MPOTEKAaHUS XUMHUYECKUX NPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBJIsATh MOJICKYJIIPHBIE U NOHHBIE YPaBHEHUS PEAKIMi, B TOM
YJuCIe:
10.1 peaxkuuii HFOHHOro OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
103 WUTIOCTPUPYIONINX XMUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYIIN)
’ HEOPraHMYECKUX BEIIECTB
104 MOJTBEPKIAIOIIUX T€HETUYECKYI0 B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHnue BIYUCIATH (IPOBOJUTH PACUETHI):
111 OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO
' JIOJIF0 XUMHUYECKOT0 3JIEMEHTA B COSCIMHEHUH
11.2 MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 M0 ypaBHEHUSIM XUMUYECKHX PEAKIMI U HAXOJUTh KOJUYECTBO BEIIECTBA,
' 00BEM 1 Maccy peareHTOB WM MPOJAYKTOB PEaKIN
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO T[O3HaHUs (HaOMIOIeHHe, HW3MEpPEHue,
2.1 SKCIIEPUMEHT, MOJEIMPOBAHUE) MPU HM3YUYEHUHM BEIIECTB U XHUMHUUYECKHX
’ SBIIGHUH; yMeHue chopMyIupoBaTh MpoOIEMYy H MPEITIOKUTh MyTH €&
peuieHus
12.2 Oe30macHOi paboTHl ¢ XUMUYECKMMH BEIIECTBAMH, XHMHUYIECKOH TTOCYI0M |




1abopaTOPHBIM 000PYTI0BAaHUEM

12.3

MpaBWJIaMy OE30MaCHOTO OOpAIECHUS C BEIISCTBAMH, HCIIONB3yeMBIMU B
MMOBCETHEBHON JKM3HUW, TpaBUJIaMH TIOBEJICHUS B MEISIX COCPeKCHUS
370POBbSI M OKpYXXalollleld TMPUPOJHOM Cpeabl; MOHUMAaHHWE Bpeaa
(ormacHOCTH) BO3MIEUCTBHS HA KUBBIE OPTraHU3MBI OMPEICIEHHBIX BEIICCTB,
CIOCO0OB YMEHBIIICHUS ¥ TIPEIOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBUS

13

Hanmmumne MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA W OCYUICCTBJICHUA
CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3yYeHHe U ONHCAaHHE (PU3MYECKMX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C
(GU3NYECKUMU M XMMUYECKMMHU SIBICHUSMH; OINBITHI, WIUTIOCTPUPYIOLIHNE
IIPU3HAKYU IPOTEKAHUS XUMUYECKUX PEaKIUI

13.2

HU3YUCHUC cIoco0oB pa3aciiCHuA cMmeceit

13.3

MOJTy4eHHE KUCJIOpOoJa U M3Y4YEHHE €ro CBOICTB; MOTy4YeHHE BOAOPOJA U
M3y4YeHHE €ro CBOMCTB; IMOJy4YEHHE YTJIEKHCIOTO ra3a M HU3y4YeHHE ero
CBOICTB; NMOJy4eHHE aMMHUAKa U U3y4YEHUE €ro CBOMCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJe
PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHE WHIMKATOpOB (JIakKMyca, METWIOpaHxka M (eHon]TasenHa)
IS OTIPE/ICIICHHS XapaKTepa Cpebl B pacTBOpaxX KUCIOT U LIeToYeH

13.6

HCCIIEIOBAaHUE U OIMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB PA3IMUYHBIX
KJIACCOB; M3Y4YEHHE B3aUMOJIECHCTBUS KHUCIOT C MeETalllaMH, OKCHIaMH
METaJUIOB, PACTBOPHUMBIMH W HEPACTBOPHUMBIMH OCHOBAaHHUSIMH, COJISIMU;
IIOJIyY€HUE HEPACTBOPHUMBIX OCHOBAaHUH; BBITECHEHHE OJHOIO MeTaja
IPYrMM W3 pacTBOpa COJIM; HCCIEJOBaHME aM(OTEPHBIX CBOWCTB
TUJIPOKCHUIOB QJIFOMUHMSI U [IUHKA

13.7

pelIeHne SKCHEPUMEHTAIBbHBIX 3a7ad 1no TemaM: «OCHOBHBIE KJacChl
HEOPraHUYECKUX COEIUHEHUI»; «IJIEKTPOJUTHYECKAs JAUCCOLUALIMS;
«BakHennne HeMeTaIbl U MX COeOUHEHU», « BakHeume MeTaljibl M UX
COCIIMHECHHUS)

13.8

XMMHUYECKHE SKCIEPUMEHTHI, HUTIOCTPUPYIONIHE TPH3HAKU IPOTEKaHHS
peakiuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEaKlMU Ha MPUCYTCTBYIOLINE B
BOJIHBIX PAacTBOpax MOHBI: XJIOPHI-, OpOMHJI-, HOIUA-, cyibdaT-, pochar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIAPOKCHJ-MOHBI, KAaTHOHbI aMMOHHUS,
MarHusi, KaJibllus, adloMuHUs, xkenesza (2+) um skenesa (3+), megu (2+),
[IHKA
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YmMmenue:

14.1

MPEJICTaBIsATh  pe3yJbTaThl  JKCIIEpUMEHTa B (QopmMe  BBIBOJIOB,
J0Ka3aTeNbCTB, TIpauKOB M TaONMIl U BBIABIATH AMIIHPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATbL CBA3U MECKAY PCaJIbHO Ha6J'II-O)Ia€MI)IMI/I XUMHNYECKUMU
ABJICHUAMHM MW TIpoHeCCaMH, HNPOUCXOOAIIMMH B MAKpO- M MHUKPOMHUPCE,




OOBSACHSTH MPUUUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

HepBOHa‘{aﬂbHHe XUMHNUYCCKHNEC ITOHATHA

1.1

UucTteie BemecTBa 1 cMecu. CiocoObI pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumudeckue 3ieMeHTEl. CHMBOJIBI XMMHYECKHX DJIEMEHTOB.
HpOCTBI@ 1 CJIOXKHBIC BEUICCTBA.

1.3

Xumuueckass ¢opmyia. BaneHTHOCTP aTOMOB XUMHUYECKHX 3JIeMeHTOB. CTeneHb
OKHUCJICHUSA

1.4

3akoH INOCTOAHCTBA cocCTaBa BCIICCTB. OTtHocHuTenbHAS aTOMHas Macca.
OrtHocuUTenbHAS MOJICKYJIsSIpHass Macca. MaccoBass [0 XMMHYECKOrO JJIEMEHTa B
COCOAMHCHNU

1.5

KomnyectBo BemectBa. Monb. MomsipHass Macca. MomspHblid  00BEM  Ta30B.
B3anMocBsI3b KOIM4ecTBa, Macchl M YUCIIA CTPYKTYPHBIX €/IMHUILL BEIIECTBA

1.6

Ou3MYECKHEe U XUMHUYECKHE SIBJICHUS. XMMHUYECKas peakius U €€ MpU3HaKu. 3aKOH
COXPaHEHHUS MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema XHUMHYECKUX 3ieMeHTOB [I.U.
MenneneeBa. CTpoeHHe aTOMOB

2.1

Ilepnonnueckuit 3axkoH. Ilepuoguueckas cucremMa XMMHUYECKUX dnemeHToB J[.M.
Menpeneesa. lIlepuonsl u rpynmsl. PU3HYECKMM CMBICI IOPSJKOBOIO HOMEpA,
HOMEPOB MEPUOa U IPYIIILI JIEMEHTA

2.2

Crpoenne aromoB. CoctraB artoMHbIX snuep. M3otombl. Onektponsl. CtpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB MepBhIX 20 XMMHUYECKHUX dJieMeHTOoB [leproanyeckoit
cuctemsl /.M. MeHzaeneeBa
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3aKOHOMepHOCTI/I B M3MEHEHHMU CBOMCTB XHMHUUYECKHX DJIECMEHTOB IICPBBIX TpéX
nepnuoaos, Kaaus, KaJIbII U (pazu/lyca aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
METANIMYCCKUX W HEMCTAINIMYCCKHUX CBOfICTB) U UX COCIUHECHHNW B COOTBETCTBHUU C
ITOJIOKCHHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CTpOGHI/IC BCIICCTBA

3.1

Xumuueckasi  cBsa3b.  KoBanmeHTHas  (NMOJsIpHAasl W HEMOJIsApHAsi)  CBSA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUYECKHUX 3JIEMEHTOB. MoHHas CBs3b. MeTammudeckas
CBSI3b

3.2

Tunsl KpUcTaJUIMYECKUX PEIIETOK (aTOMHAas, MOHHAsI, METAJIJINYECKast), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H

Baxuelmme npeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnel u  ux
coenuHeHnsd. MeTaibl ¥ UX COEIUHEHUS

4.1

Knaccupukaiuss ¥ HOMEHKIIATypa HEOPraHWYECKHX  COCJMHEHWA: OKCHJIOB
(coneoOpasyrolue: OCHOBHBIC, KUCIOTHBIC, am(oTepHbIE) M Hecoieo0pa3yromue;




OCHOBaHMH (IIET0YN M HEPACTBOPUMBIC OCHOBAHUS); KUCIOT (KHCIOPOICOAECpIKAIIIE
1 OECKUCTIOPOAHBIC, OTHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

®Ou3nyueckue U XHUMHYCSCKHE CBONCTBA IMPOCTBIX BCHICCTB-HEMCTAJJIOB: BOAOPOAA,

42 XJIOpa, KUCIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
dusnyeckrue U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-METAIIIOB: JIMTHS, HATPHS,
4.3 Kalusl, MarHus ¥ KaJblMs, aJIIOMUHMS, JKene3a. OJNEKTPOXMMMUYECKUN Pl
HaIpsHKEHUN METalIoB
44 dusnyeckue M XUMHYECKHE CBOMCTBA BOJOPOAHBIX COEIMHEHUN HEMETAIUIOB:
’ XJIOPOBOJIOPOAA, CEPOBOAOPOJA, AMMHAKA
dusnueckre U XUMHYECKUE CBOMCTBA OKCHIOB HemeTauioB: cepsl (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yraepoma(ll, 1V), xkpemuusa(IV). Ilomyuenue oxcumoB
HEMETAJJIOB
46 XuMmuueckue cBoWcTBa OKCHIOB: MetaioB [A—IIIA rpynn, muuka, meau(Il) u
xene3a(ll, III). [ToydeHne oKCUI0B METAIIIIOB
XUMHUYECKHE CBOMCTBA OCHOBAaHMUW W aM(OTEPHBIX THUAPOKCHIOB (Ha TMpUMEpe
4.7 THJIPOKCHUJIOB aJIOMUHUS, Kele3a, LuHKa). [lodyyeHne ocHoBaHUII U aM(OTEpHBIX
THJIPOKCHJIOB
OOmue XUMHUYECKHME CBOWCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOJIOPOTHOH,
43 CEpHUCTOW, CEepHOH, a30THOH, QochopHOH, KpeMHHEBOH, yroiapHOW. Ocolbie
’ XUMHUYECKHAE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM M a30THOM KuCIOT. [lomyueHune
KHCJIOT
4.9 OOue xuMuYeckre CBoCTBa cpenHux cojeil. [lomyyenue coneit
410 [Tonyuenue, cobupaHue, paclmo3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, aMMHUakKa,
YTJIEKUCIIOTO Ta3a B JabopaTopun
411 [Tonyuenne ammmaka, CepHOM W a30THOM KHCJIOT B MpOMBINUICHHOCTH. OOImme
' CHOCOOBI MOJTYYEHHS] METAJIOB
4.12 ['eneTnyeckas CBA3b MEXAY KJIACCAMH HEOPTAHMYECKUX COECIUHEHUN
5 XUMHYECKUE PEAKLUU
Knaccupukanuss XUMHYECKMX peaklUil MO pPa3IUYHBIM MpPU3HAKaM: [0 YHUCIy U
5.1 COCTaBY YYacCTBYIOLIUX B PEaKIMH BEIECTB, 110 TeII0BOMY 3(h(DeKTy, 1o U3MEHEHHUIO
CTETIEHEN OKUCIIEHUSI XMMUUECKUX JIEMEHTOB
59 TertoBoit 3 dekT XUMUYECKON peakui, TEPMOXMMHUUYECKHUE YpaBHEHHS. DK30- U
’ SHIOTEPMUYECKHE peaKUHU. TepMOXUMUUECKUE YPABHEHUS
OKHCIIUTETPHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTEIM W BOCCTAHOBUTEIIN.
5.3 [Ipoueccnl OKHCIICHUS u BOCCTaHOBJICHUSI. DJIEKTPOHHBIN Oaytanc
OKHCJIUTEIBHOBOCCTAHOBUTEIIBHON PEAKIIUU
54 Teopust aneKTpoONUTHYECKOW Juccounanuu. KaThoHBI, aHUOHBI. OJEKTPOIUTHI U
’ HeaIeKTposuThl. CUIIbHBIE U clla0ble ANIeKTPoauThl. CTeneHb AUCCOLUaIU
55 Peakiiun noHHOrO 0OMeHa. Y CIIOBUS POTEKAHUS PEaKIMii HIOHHOTO OOMEHa, MOJTHBIE

U COKpaIlEHHbIC HOHHBIE YPAaBHEHHUS PEAKIUI




XuMUA U OKpy>Karoas cpeaa

6.1

BemectBa u Mmarepuasbl B NIOBCEJHEBHOM JKM3HM 4elOBeKa. besomacHoe
HCIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B jaboparopuu u ObiTy. [lepBas
IMoOMOIIb IMPHU XUMHUYCCKUX OXKOraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYKarollell cpelibl (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE
MOYBHI, BO3/MyXa W BOJOEMOB), CHOCOOBI ero mnpeaoTBpamieHus I[IpenenpHas
nomyctumast  konuentpanus BemiectB  (I[IJIK). Ponp xumum B pemieHuun
HKOJIOTHUECKUX TPpoOsieM. Y CHileHHe MapHUKOBOro 3¢ dekra, paspyuieHrne 030HOBOTO
cros

6.3

[Tpumenenue cepsl, a3ota, dochopa, yriepoaa, KpeMHUS U UX COCIUHEHUU B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH U CEIIbCKOM XO03sicTBe. [IpuMeHeHue MeTamsioB U
CIJIaBOB (CTalb, YYT'yH, AIOPATIOMHUHUH, OpoH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequneHui. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHl UX OT
KOppO3HHU

6.4

[TpupoaHble HCTOYHHUKH YTIEBOAOPOAOB (YroJb, MIPUPOAHBINA a3, HEPTH), MPOTYKTHI
ux nepepadoTku (OeH3MH), UX POJIb B OBITY U IPOMBIIICHHOCTH

6.5

HepBOHa‘{aJIBHBIC MOHATHUS 00 OpPraHN4YC€CKHUX BCIICCTBAX KdK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, AlICTHUIICH, OTAaHOJI, I'NIUMICPHUH, YKCYCHAasA KI/ICJIOTa).
[TonsaTHe 0 OHMOIOTHMYECKH BaKHBIX BCIICCTBAX: JKHPAX, 66J'IK8_X, YTJIeBOAAX — U HUX
POJIN B )KU3HHU YCIIOBCKA

Pacuértrr:

7.1

o ¢popMysaM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YpPAaBHCHHUAM
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