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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHM OCHOBHOTO oOmIero oOpa3zoBaHus (yriyOJI€HHBIHI
YPOBEHb) COCTABJIEHA HA OCHOBE TPeOOBaHMUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHON MpOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, IPEACTaBICHHbIX
B ®I'OC 00O, ¢ yuerom denepanbHOi paboyeil mporpaMMbl BOCITUTaAHUS.

[Iporpamma mo XWMHM pa3padOTaHa C ILEJIbI0 OKAa3aHUS METOJUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEeIMETY.

[IporpamMMa mo xumMuM Aa€T NPEACTABIECHUE O LENSIX, OOLIEH CTpaTeruu
oOy4eHusi, BOCHUTaHUS W PAa3BUTHUS OOYUYaIOIIMUXCA CPEACTBAMU y4eOHOTO
peaMeTa, ONpeaessieT 00s13aTeIbHOE NPEIMETHOE COJIEPKaHUE, €r0 CTPYKTYPY IO
pazmenaMm M Te€MaM, pacOpeleleHue MO0  KjaccaM, PEKOMEHAYEMYIO
IOCJIEOBATENBHOCTh  M3YYEHUS XMMHM C YYETOM MEXNPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM Y4YeOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTel oOyuwaromuxcsi. B mnporpamMme 1o XUMHHM — YYUTHIBAIOTCS
BO3MOXXHOCTH y4€OHOro MpeAMeTa B peaju3aluH TpeOOBaHUU K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(OopMUPOBaHWN OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEJIbHON  J1€ATEIbHOCTH
00y4arouerocsi 10 OCBOCHUIO y4eOHOr0 CoAepKaHUs.

MN3yueHne XMMHM Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO HA OOIIEKYJIHTYPHYIO OATOTOBKY, HEOOXOAUMYIO ISl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PAa3BUTHS MHTEIEKTYaJIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOy4YaroIUXCs, Ha NPOAOKEHHE OOYy4YeHHMs] Ha YpPOBHE CpPEIHEro
o01ero oopa3oBaHus.

3HaHME XHMHH CIYXKUT OCHOBOM [isi (OPMHPOBAHHUS MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpejCTaBiICHUN O MaTEPHUATLHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJIb UrpatoT GopMUpPYEMbIEe XUMUEH MPEACTABICHUS O MPEBPALIECHUSIX SHEPTUU U
BELIECTB B IPUPOJIE, O MyTAX pEUIeHHs] TII00aNbHBIX MPOOJIEM YCTONYHMBOIO
pPa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, JHEPrETUYECKOM, MPOJIOBOJILCTBEHHOM
npo0seM, MpoOIEMbI SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUSL U
(opMupoBaHUs  KyJIbTYphl  JMYHOCTM  OOyd4aromuxcs, HUX oOmed u
(yHKUIHMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPUECKHX CIIOCOOHOCTEH
oOydaroluxcsi, HaBBIKOB HX CaMOCTOSITENIbHOM Y4eOHON  JAesTeTbHOCTH,
AKCIIEPUMEHTAJIbHBIX U MCCIEAOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B
MOBCEAHEBHOM KM3HU, TaK U B IPO(PECCHOHATILHOMN €SI TeIbHOCTH;



3HAKOMHUT CO CHeHUu(UKON HAay4dHOrO0 MBIIUICHUS, 3aKIa/JbIBA€T OCHOBBI
IIPEJICTABIICHUHA O €UHCTBE MPHUPOIBI M YEJIOBEKA, SBJISETCS KIIOYEBBIM 3TAllOM B
(hOopMHPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIONUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
00pa3oBaHUE O0yJArOITHUXCSI.

JlanHbple HampaBiieHUs B OOYy4YEHMHM XHMHHM OOECHEYHMBAIOTCS CHEelU(PUKON
colepKaHUsl TIPEeIMeTa, KOTOPBIH SBISETCA IMEJarorudeckyd aganTHPOBAHHBIM
OTpaXEHUEM OTIPE/ICTICHHOTO 3Tara Pa3BUTHS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHME OOYYaIOIIMMHUCS CUCTEMbl IEPBOHAYAIBHBIX MOHSATUNH XUMHUH, OCHOB
HEOPraHMYECKOM XMMHUHU, OCHOBOIIOJATralolUX MpPEACTaBICHUNA OOIIe XUMUMU U
OTJICTTLHBIX 3HAYUMBIX TIOHATHA OPTaHUYECKOW XUMUH.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO moaxoAa kK e€ u3ydenuto. CoJepikaHue CKJIaJbIBACTCS U3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMHYECKON
peakiuu. O0e 3TU CUCTEMBbI OPraHU30BaHbl IO MPHUHIMIY MOCIEI0BATEILHOTO
Pa3BUTHS 3HAHWI Ha OCHOBE TEOPETUUECCKUX MPECTABICHUIN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuonnueckoro 3akona J[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHa XUMMUH;

YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

IpeACTaBICHUM 00 ANEKTPOIUTUIECKON JUCCOIMAIIMY BEUIECTB B paCTBOPAX;

0 XUMUYECKON KHHETHKE U TEPMOTUHAMUKE.

B ocHOBY TeopeTHMYeCKHX 3HAHMI TOJIOKEHBI SMIHUPUUYECKH TOyYCHHbBIC
dakTel. TeopeTnueckue 3HaAHUS Pa3BUBAIOTCS TIOCJIEIOBATEIHLHO OT OJHOTO YPOBHS
K JpyromMy W o0O0€CleurBalOT OOY4YalIIMMCS BO3MOXKHOCTh OOBSICHATh U
IPOTHO3UPOBATh CBOWMCTBA, CTPOCHHE M OO0JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coiepKaHusd MOPOrpaMMbl [0  XUMHUU  MPOUCXOAUT  C
UCIIOJIb30BAaHUEM 3HAHWKW W3 paHee U3YUYCHHBIX YYCOHBIX IPEIMETOB:
OKpy>Xarolmuii Mup, Ouonorusi, Qusnka, maTreMmaruka, reorpadus, TEXHOJOTHUS,
UCTOPHSI.

[Iporpamma ocHOBHOTO 00IIer0o 00pa3oBaHUSl MO XUMUM (YTIIyOJEHHBIN
YpOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHUE (PYHIAMEHTAJILHOIO XapakTepa
oOpazoBaHusi, crneuuPuku ydeOHOro mpeaMeTa U OOeCHeUYeHUE YCIEIIHOIo
o0yueHUsI Ha CJeAyIIIeM YpoBHE oOpa3oBaHus. B mporpamme no Xumuu
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKas HAMPABICHHOCTh OOYYCHUS XHMHH,
maddepennpanyss  00ydeHHs,  BKIOYaromas  OpopUIbHYI0  HOATOTOBKY



oOyyJaronuxcsi ¥ TMOCIEAYIOIIee CaMOOIpenesieHne B BbIOOpE HaIlpaBlIeHUs
oOy4eHus B Ipo(PHIIbHBIX Kiaccax.

VYriyOn€éHHoe W3yyeHHME XUMHUU  CIOCOOCTBYET — peanu3auuy  3ajaad
po¢heCCUOHATFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEJOCTaBICHIE BO3MOXKHOCTH
KaXJ0My O0O0yd4aromiemycss HpOsSBUTh CBOM WHTEUIEKTyalbHbIE M TBOPUYECKHE
CIOCOOHOCTH TpH  H3YYEHUHU Y4yeOHOro ImpeAMeTa, HeoOXoauMmble s
MPOJIOKEHUS 00pa30BaHUs U JabHEHIIEH TPYI0BOU IEATEIIBHOCTH.

[Iporpamma 1o xumuu (yriyOJI€HHBIA YpOBEHb) IpeJHA3HAUeHa s
UCIIOJIb30BaHUSI B O0Pa30BaTENbHBIX OPraHU3ALMSX, PEATH3YIOMIUX MPOTrpamMMbl
muddepentiupoBanHoro (yriayonéHHOro, MpOQUIBLHOTO) H3YyYEHHUS OTICIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHUsl.

OO6paszoBaTenbHble (PYHKIUHM XUMUH, U3ydyaeMOW Ha YriIyOJI€HHOM YpOBHE,
peanu3yroTcs B mpoiecce GOpMUPOBAHUS 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTU COBPEMEHHOT'0 E€CTECTBO3HAHMSA, O0JIACTU NMPAKTUYECKOW AESITeIbHOCTU
YeJoBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOro
IpeIMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUMN — BaXKHEHIINX
(akTOB, MOHATUHN, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX 00001IeHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3plka HAyKH, B NPUOOIICHUH K HAyYHBIM
METOJaM TMO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMUYECKUX PEAKLUH,
(GbopMHUpPOBAHUU U PA3BUTUHU MO3HABATENBHBIX YMEHUNU U CIIOCOOOB JI€ATEIbHOCTH
U UX [PUMEHEHHWU B Y4eOHO-NO3HABATEIbHOM M Yy4eOHO-UCCIIEeI0BATEIbCKON
JEeSATENbHOCTH, OCBOCHHMHM NpaBWJI 0OE€30IaCHOrO OOpallleHus C BEIIECTBAMHU B
IIOBCETHEBHOM KU3HH.

Lenu n3yyeHus: XuMUM OTPAKAIOT HAIIPABJICHHOCTh 00yUYEHHUS Ha pa3BUTHE U
caMOpa3BUTHE JTUYHOCTH, GOPMHUPOBAHKE €€ UHTEIIEKTa U 00IIeH KYJIbTYpBhI.

N3yueHne XMMUM HAIPABJICHO HA JOCTUXKEHUE CIEAYIOIINX 1IEJIEH:

dopMupoBaHHE UHTEIIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

dbopMHpOBaHHWE  CHUCTEMBl XMMHYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAK OCHOBBI ISl TOHUMaHUSI XUMUYECKON
CTOPOHBI SBJICHUI OKPY>KAIOIIET0 MUPA, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHNE OO0YydJaroIuXCcsi K CaMOCTOSITEIbHOM TI03HABATEIBbHON W
UCCIIEOBATEIbCKON  NIEATENBbHOCTH, K  HAy4YHbIM  METOJaM  [O3HAHUA,
(dbopMHpOBaHKWE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  00mIe  QYHKIMOHAIBHOM U €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATH SIBJICHUS
OKpY>KaloIllIEr0o MUpa, MCIOJIb3ysl 3HAHUS U OMbBIT, MOJYyYEHHBbIE MPHU H3YYECHUU



XUMHM, OPUMEHATh UX TpPU PEUIeHHMH MpoOJieM B IOBCEIHEBHOM JKHU3HU U
TPYAOBOU IEATEIBHOCTH;

pa3BuTHE Yy oOOydarouuxcsi HHTEpeca K M3YyYEeHHIO XUMHU U chepam
JeSITeIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHUBalIMUA K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOIETO MPOdUIIS U HANIPABICHHOCTH JlajbHeHero o0y4eHus;

OCO3HaHUE LIEHHOCTH XMMHWYECKMX 3HAHWW B JKM3HU YEJIOBEKA, IOBBILICHUE
YPOBHSI 3KOJOTMYECKOW KYyJIbTYpbl, HEINPUATUE ICUCTBUM, NPUHOCAIIMX BpPEL
OKPYXKaroUIEH Cpelie U 3I0POBIO JIOAEH;

npuodpeTeHre 00yJarolMMHUCS ONbITa CAaMOINO3HAHMSI, KIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIII), HEOOXOAMUMBIX JUIsl pa3JIMYHbBIX BUJIOB 1€ATEIBHOCTH.

Ha yrny6nénnoe nzydyenue yueOHOro npeamera «XuMHs» oTBoauTcs mo 102
yacoB B 8 n 9 knaccax (3 yaca B Heziento), Bcero 204 daca 3a jBa roja o0y4eHusl.



COJEPXAHME OBYUYEHUA
8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MIOHATHS

Xumusi — BaxkHass 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW JCATEIBHOCTH
yenoBeka. lIpeamer xumuu. Posib xuMuum B )ku3HU yenoBeka. Kparkue cBeneHus
00 MCTOpUM BOSHUKHOBEHMS M PA3BUTHUS XUMHUHU. XUMHS B cCUCTeME HayK. Tena u
BemiecTBa. Dusznyeckue W XUMHUYECKHE CBOMCTBA BEIIECTB. ATpEraTrHbie
coctossHUsl BemecTB. [IOHSATHE O TEOPETUUECKUX M HSMIMUPUYECKUX METOAaX
MIO3HAHUSI B €CTECTBEHHBIX Haykax. [IpencraBieHHss O HaydyHOM ITO3HAHUM HA
AMIIUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUU HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (aKThbl, IpoOiieMa, TUI0TE3a, TEOPHS, 3aKOH.

A3bIk xuMuu. CTOYHUKH XUMUYECKON MHPOpMAITUH.

[Tonsitue o Meromax paboThl ¢ XUMHUECKUMU BemiecTBamMu. OOopymoBaHue
IIKOJIbHOW XMMHUYecKou Jaboparopun. IlpaBuia Oe3omacHoro oOpamieHus ¢
BEILIECTBAMHU U J1a0OPaTOPHBIM 000PYAOBaHUEM.

Uuctele BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AyX, MPUPOAHBIN ras,
He(Th, IPUPOAHBIC BOABI, TOPHBIC TTOPOABI M MUHEPAJBI. [[0HATHE O TOMOTEHHBIX
U TeTepOTeHHBIX cMecsaX. CiocoObl pa3aeneHus cmeceit. OuncTka BEIecTs.

BemectBa u XUMHYeCKHE peaKIUU. ATOMBI M MOJIEKYJIBl. XUMUYECKHE
3neMeHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpOoCThie M CIOXKHBIE BEIIECTBA.
Meramnsl U HemeTauibl. BemiectBa MOJEKYJIIPHOTO W HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumnueckas ¢dopmyna. BajleHTHOCT aTOMOB XHUMHUYECKHUX DIIEMEHTOB.
3aKOH MOCTOSHCTBA cOcTaBa BellecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB MO
dbopMmynam OMHApHBIX COEAUMHEHUHM U cocTaBiieHHEe (GOpMyd OMHAPHBIX
COCIMHEHUI TI0 BAJEHTHOCTUM 3JIEMEHTOB. (OTHOCHTENIbHAsg aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
coeauHeHnn. HaxoxaeHue mpocrteiiineit hopMyIibl BEIIECTBA IO MACCOBBIM JIOJISM
3JIEMEHTOB.

KomnuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBsI3b KOIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemecTBa. Pacuersl mo dopmynam
XMMHUYECKUX COeIUHEeHn. MonspHas macca cmecH BewecTB. MosbHas 1oiist
XUMHUYECKOTO dJeMEHTa B coeauHeHuH. HaxoxaeHue mnpocrteifmieid ¢GopMyibl
BEIIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMUYECKUE SABJICHUS. XUMUYECKas PEAKLHS U €€ MPU3HAKH.
VYcnoBus mpoTeKaHUs XUMHUUYECKUX peakinil. 3aKOH COXpPaHEHHUsI MacChl BELIECTB.
ATOMHO-MoOJeKyJsipHas Tteopusa. KuszHb u paestenbHocTh M.B. JlomoHocoBa.



XuMHuecKre ypaBHEHUS. TUIBI XUMUYECKUX PEAKIUN (COeAMHEHUS, Pa3I0KEHNUS,
3aMmelieHus, oomeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM.

OKCIIEpUMEHTAIBHOE M3YYEHHUE BEIIECTB U SABJICHUM. 3HAKOMCTBO C
XUMUYECKON TMOCyAO0i, C mpaBWiamMu padOThl B Ja0OpaTOpUU U NpUEMaAMHU
oOpamenusi ¢ jabopaTopHbIM oOopyaoBanueMm. M3yueHue U oOmucaHue
¢u3ruecKkuX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEHIECTB — METANIOB U
HeMetayyioB. HaOmionenue ¢usnmueckux (IJIaBieHUE BOCKAa, TassHUE JIbJa,
pacTUpaHHe caxapa B CTYIKE, KUIEHHWE W KOHAEHCAlUs BOJAbI) U XUMHUYECKHX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHOM NMPOBOJIOKH, B3AMMOJEHCTBHE COJbI WMIIU
MeJla C COJISTHOM KHCJIOTOM) sBieHUH. O3HaKOMJICHHE C oOpas3liaMHu BEIISCTB
KonuuectBoM 1 monb. HaOmioneHue W onucaHue TPU3HAKOB IMPOTEKAHUS
XUMUUYECKUX peakiui (paszjioKeHHe caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
xjopuaoM Oapusi, MOJAy4YeHUE M pasznoxkeHue ruapokcuaa wmeau (1) npm
HarpeBaHUM, B3aUMOJICUCTBUE Kene3a ¢ pacTBopoMm conu meau (II). M3ydenue
Croco0OB  pazfeneHuss cmeced (C  TOMOIIBI0 MarHuta, (QUIbTpOBaHUE,
BbIIapUBaHUE, JUCTUIUIALNS, XpoMaTorpadus), IpoBeI€HUE OYUCTKH TTOBAPEHHOU
conu. HabGmoneHre U onucaHue OIBITOB, WIUTIOCTPUPYIOIIMX 3aKOH COXpPaHEHUs
MAaccCBhl.

BaxHeilmne npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

[IpencraBinenus o razax. Bo3myx — cMech rasoB. CocTaB BO3ayxXa. 3aKOH
ABoraapo. Monspublii  00bEM rTa30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
Ornpenenenrne OTHOCUTEIIBHOM MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO
U3BECTHOM OTHOCUTENBbHON IIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B IIpU
XUMHYECKUX PEAKIHUSX.

Kucnopon — snemeHT M mpoctoe BemecTBO. HaxoxkaeHuwe Kuciopoaa B
npupoze, pusnyeckue 1 XMMUYECKHE CBOWCTBA (peakUUy TOPEHUSI U OKHUCIICHHUS ).
[Ipoueccol okucnenuss B xkuBod mnpupone. Oxcuzawl. IlpumeHeHue kucnopona.
Crioco0bl MOTy4YeHHs] KUCIOpO/ia B JIabOpaTOpUH U MpoMbliieHHocTH. [ToHsiTue o
karaim3arope. KpyroBopor kuciopoga B npupone. O30H — amioTpomHas
Moaudukanus kuciopoaa. O30HOBBIA CJIOH, €ro 3HA4YeHUE [JIs JKUBBIX
Oprann3MoB. Pa3pyiienue 030HOBOTO C0sl.

TermoBo#t 3h(dEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- ¥ DHIOTEpMHUUYECKHE peakuuu. Tommmso. Mcnonp3oBanue yris U Me€TaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapHukoBoM 3pdexre.

Bomopon — »nmemeHT M mpocrtoe BewmecTBo. Haxoxkaenue Bomopona B
npupoae, (U3MUYECKUE M XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosnyuyeHus. [Ionsatue o kucnorax u cossax. Memnonp3oBaHne BOJOPOJa B Ka4eCTBE
TOIIUBA.



Bopa. ®usnueckue cBoMcTBa BOAbl. Boma kak pacTtBoputelib. PacTBOpHL.
HacepiieHHble ¥ HEHACBIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
®dakTOphl, BIUSIONME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CnocoObl BbIpax€eHUsI KOHIICHTPAI[MU PACTBOPOB: MACCOBAs J0JIsI PACTBOPEHHOIO
BEILIECTBA, MOJIApPHAs KOHILEHTpauus. Ponb pacTBOpOB B IPUPOAE U B KU3HU
YeJI0BEKA.

Xumnueckue cBoiictBa BoOAbl. IloHstne 00 ocHoBaHusx. Ilonsarhe 00
MHIUKaTopax. KpyroBopor BOAbl B HpUPOAE. 3arpsa3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ 0O4YHMCTKA NPUPOJHBIX BOJI.

Kiaccudukanus neopranmdeckux coenuHeHuid. Oxcunpbl. Knaccudukamms
OKCUJIOB:  cojieoOpasyioiue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpasyronme. MexayHapoaHas HOMEHKJIaTypa OKCUJZIOB. TpuBHANbHbBIC
Ha3BaHUA OKCUAOB. OU3NUECKHE U XaPAKTEPHBIE XMMHUYECKUE CBOMCTBA OKCHJIOB
(B3aMMO/ICIICTBHUE C BOJIOM, C KMCIOTAMH U OCHOBAHUSIMH, C JIPYTUMH OKCHUIAMH).
[Tonydenune OKCUIOB.

[TonsiTHE O TUIPOKCUIAX — OCHOBAHUAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorsl. Knaccuduxanuss kucinor. MexayHapoaHass HOMEHKJIaTypa W
TPUBHUAJIbHBIE HA3BaHUS KUCIOT. PU3NYECKME U XMUMUYECKHE CBOMCTBA KHUCIIOT
(B3aMMOEICTBHE C METAIJIaMHU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSAMM U COJISIMH).
Psan aktuBHoctm mertamnoB H.H. bekeroBa. Ilomydenme kucnor. Kuciorel B
MpUPOAE, TPUMEHEHHNE BAXKHENUIIINX KUCTIOT.

OcHoBanusa. Knaccupukanuss OCHOBaHMM: INEJIOYM M HEPACTBOPUMBIE
OCHOBaHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBAHUU. TpuBHaIbHbIC Ha3BAHUSA
ocHoBanuil. lllenoun, ux coiicTBa (B3aUMOJEHCTBUE C KHUCIOTHBIMU OKCHAMHU,
KHCJIOTaMH U COJISIMU) U CIOCOOBI mosydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEUCTBHUE C KUCIOTAMHM) U CIIOCOOBI OJIy4eHHUsI. AM(OTEPHOCTb.
[Touatue o0 amdoTrepHbIXx TUApPOKCHAAX (HA TpUMEpPE THAPOKCUAOB IIMHKA H
ATIOMUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJACHCTBHE C KUCIOTAMHU U IIEJIOYAMH)
Y TIOJIyYEHHUE.

Conu  (cpemnue, KUCTbIE, OCHOBHBIE, JBOWHBIE). MexayHapoHas
HOMEHKJIaTypa cosied. TpuBnaibHble Ha3BaHus coyiekl. dusznueckne u
XapaKTEpHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeanux cosei. [lomyueHnue
COJIEH.

I'eneTnueckas CBSI3b MEXKAY KJIACCaMU HEOPTAHUYECKUX COETUHEHHI.

DKCNEPUMEHTAIbHOE U3YUYEHHE BEILIECTB U SIBIICHUM:

KOJINYECTBEHHOE OMPEAECICHUE COAEPKAHUS KHCI0PO/Ia B BO3IYXE;

MOJIy4eHHE, COOMpaHKe, pacCliO3HABAHNUE U N3YUYEHUE CBONCTB KHCIOPOa;

HAOJIIOICHHE B3aMMOJCHCTBUSL BEHIECTB C KHUCIOPOJAOM U  YCJIOBHUH
BO3HUKHOBEHUS U IPEKPAIICHUS TOPEHUS;



03HAaKOMJIEHHE C 00pa3liaMHi OKCHUJIOB U ONKMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3YyUYEHHE CBOMCTB BOJOPOJA
(ropeHue);

B3aUMOjIeHiCTBUE Boiopoaa ¢ okcuaom meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEHl  PAcTBOPEHMsSI BEIIECTB C  Pa3IMYHON
PacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C OIIPEAEICHHON MacCCOBOM J10JIEH PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOM MOJIAPHOM KOHUEHTpALUMEH
PacTBOPEHHOI'O BEUIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIbLIUEM);

ONPENEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO HHINKATOPOB;

UCCJIEIOBaHNE 00Pa3|0B HEOPIaHMYECKUX BEIIECTB Pa3INYHbIX KJIACCOB;

u3yueHue BzaumojierictBus okcuaa Menu (I) ¢ pacTBopom cepHOM KHUCIIOTHI,
KHCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaInu3aluu;

MOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJHOTO MeTajuia
JIPYTUM U3 PacTBOpa COJIH;

B3aMMOJIEMCTBUE TUAPOKCUAA [IMHKA C PACTBOPAMM KHCIIOT U IIEJI0YEH;

pelIeHre DKCIIEPUMEHTAJbHBIX 3aad 1o TeMme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEAUHEHUID.

Ilepuoanuecknii 3akoH u Ilepumoamueckass cucreMa XHMHYECKHX
jeMeHTOB JI. . MeneneeBa

Crpoenue aromoB. XuUMHUYECKasi CBsA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE
peakuuu.

[lepBble TOMBITKM KJIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [lonstue o
rpynmnax (CeMencTBax) CXOAHBIX AJEMEHTOB: IIEIOYHBIX M LIEIOYHO3EMEIbHBIX
MeTalljlaX, TaJloreHax, HMHEPTHBIX (OJaropofHbIX) raszax. ODJEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[Tepuoanueckuit 3aKOH. OTtkpbITHE [Tepuoanueckoro 3aKOHa.
[lepuomnueckas cucrema xumuueckux odnemeHtoB /[l WM. Mengeneesa.
Koporkonepuognass u nnuHHomepuonHass (opmel Tabmuuel «llepuognueckas
cucrema xumudeckux anemeHToB M. M. MenaeneeBay. Ilepuonbl u rpynmsl (A- u
b-rpynmsr).

Crpoenne aromoB. CocTaB aToMHbIX sifep. M3orombl. PaanoakTHBHOCTB.
DNEeKTpOHbl. DJEKTPOHHAs OpOUTallb. DHEPreTUYeCKHe YPOBHU U TMOLYpPOBHU
atoma: s-, p-, d-opOutamu. ODIEeKTpOHHbIE KOHPUTYpAIlUU U IJIEKTPOHHO-
rpadpuyeckue ¢GopMynbl atoMoB. Dusznueckuil CMBICT MOPSAIKOBOTO HOMEPA,
HOMEpa MepHroJia U rpymnbl deMenTa. CTpoeHHe 3IEKTPOHHBIX 000JI0UYEeK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuognueckoi cuctemsl /. 1. Menaeneena:



pacrpeneneHue JJIEKTPOHOB MO HHEPTeTUYECKUM YPOBHSM, IOAYPOBHSM H
op6utansam. Gusnveckuii cmpica [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUNIMYECKUX CBOMCTB MO TpynnaM U MEepUOJaM.
HN3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XMMUYECKUX 3JIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nosioxkeHuro B Ilepuoanueckon cucreme /1. 1. Menneneesa.

3nauenue [leprnoamueckoro 3axkona u [leprnoanyeckoi CUCTEMBI XUMAYECKUX
AJIEMEHTOB Il pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — ydeHbld U
rpakIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XHUMHUYECKUX DJEMEHTOB. XUMHUYECKasl CBS3b.
Bungel xumuyeckod CBA3U: KOBAJICHTHAs TOJSIPHAsl CBS3b, KOBAJICHTHAS
HETOJIIpHAs CBS3b, MOHHAS CBs3b. MexaHW3Mbl OOpa30BaHUS KOBAJICHTHOW W
WOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTypHbIe (opMyIsbl BemiecTB. KaTnoHsl u
AHUOHBI.

Kpucrannmuueckue u amopdHble BemecTBa. THUMBI  KPUCTAUNIMUECKUX
pPEILIETOK: HOHHAsS, aTOMHAsA, MOJICKYJISIPHASI M UX XapaKTEPUCTUKHU.

Crenenb okucineHusi. OrmnpeneneHue CTENEHEW OKHUCIEHUSI aTOMOB B
OMHApHBIX  coeauHeHusAX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouecchl OKHCIEHHST W BOCCTaHOBJIEHUA. OKUCIUTENM U BOCCTAHOBHUTEIH.
CocraBiieHUE YpaBHEHUM MTPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN U
paccTaHoOBKa B HUX KO3((DUIIMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

DKCIEepUMEHTAIbHOE U3YUYEHNE BEIIECTB U SABJICHUM:

O3HAaKOMJIEHHE C 00pa3liaMi METAJJIOB U HEMETAJIJIOB;

MOJICTTMPOBAHUE CTPOCHUSA MOJIEKYJ MPU TOMOIIM PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIT;

MIPOBEJICHUE  OMNbBITOB, WJUIIOCTPUPYIOIINX  MOPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakuii (rOpEeHHE, peaKuU Pa3JIOAKEHUS, COCTUHEHUS ).

Me:xnpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpU M3YUYEHUHM XUMHM B 8§ Kilacce
OCYILIECTBIISIETCS 4E€pe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U OHSTUI, IPUHSTHIX B OTJAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO6mure ecTeCTBEHHO-HAYYHBIE TIOHATHS: sIBIeHHUE (TIpollecc), Hay4YHbIN (PakxT,
TUI0Te3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, KiaccuduKaius, NEPUOJUYHOCTD,
HaOII0/ICHNE, SKCIIEPUMEHT, MOJISJTMPOBaHUE, U3MEPEHNE, MOJIEIb.

@usuka: SBICHHUS MNPUPOABI, (PU3UYECKHUE SIBJIICHUS, BEIIECTBO, TEJO,
dbusnuecknue BEIMYMHBI, CAWHHUIBI W3MEPEeHHs, 00BEM, Macca, arperaTHble
COCTOSIHUE BEIIECTBA, aTOM, DJJEKTPOH, MPOTOH, HEWUTPOH, HOH, MOJIEKYIIa,



CTPOEHHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAIUIMYECKHX) TEJ, dJICKTPUUECCKHA
3apsifl, KOJMYECTBO TETIJIOTHI.

buonorus: buocdepa, porocunTes, mporeccbl 0OMEHA BEILIECTB.

I'eorpadusi: armocdepa, rtumpochepa, MHUHEpATBI, TOPHBIE TOPOJIBI,
MI0JIE3HbIE UCKOIAeMbl€, TOIIJIUBO, BOJAHBIE PECYPCHI.

TexHnonorust: TexHocdepa, IPOU3BOJICTBO, XMMUYECKHE TEXHOJIOTUH, CHIPbE,
KOHCTPYKIITMOHHBIE MaTepPHAIIBI.

9 KUIIACC

BemecTBO U XMMHYECKASI peaKUHs

[ToBTOpenne u yriayOjeHHEe 3HAHWNA OCHOBHBIX pa3lie]IOB Kypca 8 Kiacca.
Crpoenne aromoB. CBoiicTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u Ka4E€CTBEHHBIEC XapaKTEPUCTUKU (panuyc,
3JIEKTPOOTPULATENBHOCTD, SHEPTUs MOHU3AIUN). [TocnenoBaTenbHOCTH
3aMOJHEHUS DJICKTPOHHBIX OpOWTaNel aToMOB MayblX mepruoaoB. OcobeHHOCTH
3aMOJHEHUs  DJCKTPOHHBIX  OopOuTanet  aToMOB  OONBIIMX  MEPUOJIOB.
[Iepuonnueckass cucremMa XHMHUYECKHMX DJIEMEHTOB B CBETE NPEACTABICHUU O
ctpoeHnn aroma. C(CTeEneHb OKHUCIEHUS W BalleHTHOCTh. IlpencrtaBienue o
MIEPUOINYECKON 3aBHCUMOCTH CBOICTB XUMHYECKUX 3JIEMEHTOB
(3JIEKTPOOTPULIATETBHOCTb, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCHUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BemiectBa B TBEpJIOM, >XKHUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XMMHYECKOW CBSI3U: HWOHHAs, KOBaJICHTHas (HEMOJspHasi,
MoJIApHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIA MEXaHW3M O00pa3oBaHUS
KOBAJICHTHOU CBSI3H.

MexMouneKyspHble B3aUMOJEHCTBUSA (BOJOpPOAHAS CBSI3b, CUJIbI BaH-aep-
Baannca). Tunbl kpucTaUNIMUECKUX PEIIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THINA KPUCTAJUIMYECKON PEIIETKU U BUAAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAHWS ~ XUMHUYECKUX  PEaKIUil.
Knaccudukanus XuMUYECKUX peakUuid MO pa3iuyHbIM MpU3HaKaMm (MO YUCITY U
COCTaBYy Yy4YaCTBYIOIIUX B pEaKIUU BEIIECTB, MO TeIoBoMy 3(PdexTy, Mo
M3MEHEHUIO CTENEHEW OKHUCIICHUS XUMUYECKHX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTaau3aTopa, o arperaTHOMY COCTOSIHUIO PEarupylolruX BEIIEeCTB).

DJIeMEHThl ~XMMHYECKOM TEPMOAMHAMUKH. ODHEPreTUKa XUMHUYECKHUX
peakiuii. TeroBoit 3pdPeKT XUMHUUECKON peakIuu. IK30- U IHIOTCPMHUUYECCKUE
peakunu, TEPMOXMMHUYECKHE ypaBHEHUA. 3akoH l'ecca u ero cueacTBus.
Bpruucnenus no TepMOXMMUYECKUM YPABHEHHUSIM.



[ToHATHE O CKOPOCTH XMMHUYECKOW pEAKUHMH. 3aKOH JEUCTBYIOLIUX Macc.
@DakTOphl, BIAUSAIOMIME HA CKOPOCTh XMMHUYECKON PEAKIMU. DHEPrus aKTUBALUU.
[Tonsitue o katanuze. ®epmeHTbl. THrHOUTOPBI.

[Tonsitrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX peakiusax. [lonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Ilarenbe. VYciaoBus cMmeneHus
XUMHYECKOTO paBHOBecHUS. DakTOphI, BIHSIONINE HA COCTOSHHE XHWMHYECKOIO
paBHOBecusA. [IporHo3upoBaHHEe  BO3MOXHOCTHM  IPOTEKAHUS  XUMHUYECKHUX
IPEBPAILIECHUI B Pa3jIMYHbIX YCIOBUSAX HA OCHOBE IMPEACTABICHUA 00 M3yUYEHHBIX
AIEMEHTAX XUMUYECKOW KUHETUKHU U TEPMOJIUHAMHUKH.

OKUCANTENBHO-BOCCTAHOBHUTEIIbHBIC peaKuuu. OkucnaurenpHo-
BOCCTAHOBUTENBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHS. BakHple OKHCIHTENIM W BOCCTaHOBUTENW. llepmaHranar kamus
(xapakrepuctuka). COCTaBI€HHE YPAaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT'O OajlaHca.

DJIEKTPOJIUTHYECKAs JUccolMalus. XUMUYECKHE pEaklMU B PacTBOpax.
Teopuss  AJEKTPOIUTUYECKOM  AuccouManuu. PacTBopeHue Kak — (PU3MKO-
XuMH4deckui npouecc. [lorarre o rugpaTtax U KpUCTALIOTUAPATAX. DIEKTPOITUTHI
U HEdNeKTponuThl. KaThoHbl, aHMOHBI. MexaHu3M AUCCOLMALMA BEUIECTB C
pa3NUYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHBIE W ClIa0ble BJIEKTPOJIUTHI.
Crenenp qucconuanyiv, KOHCTaHTa auccounanuu. MloHHOE mpou3BENEHHE BOJBI.
Bopoponublii  mokazarens. WHaukaTopbl. ONEKTPOJUTHYECKAS JUCCOLIMALINS
KHCJIOT, OCHOBAaHHUI U COJICH.

Peakunm nonHoro oomMeHa. Y clIoBHS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKPAIICHHbIE NOHHBIE YpaBHEHHs peakuuil. CBoilcTBa
KHCIIOT, OCHOBAHHWI W COJIEH B CBETE NPEJCTABICHUNA OO0 S3JIEKTPOIUTUYECKOU
nucconranvu. KauecTtBeHHbIE peakiui Ha HOHBI.

I'maponus coneit. loHHBIE ypaBHEHHUs THIPOJIA3a COJEM. XapaKTep Cpeisbl B
BOJIHBIX PAaCTBOpPax COJIEH.

OKCIEpUMEHTAIBHOE HW3YUYEHHUE BEIIECTB U SIBJICHUW: O3HAKOMIICHHE C
MOJENSIMU KPUCTAJUIMYECKUX PEIMIETOK HEOPTAaHMYECKHUX BEIIECTB — METAJIIOB U
HEeMeTaJIOB (rpaduTa 1 aaMasa), CJIIOKHBIX BEIIECTB (XJIOpUIa HATPHUSA);

VCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIIUN OT BO3IEUCTBHUSA
pa3IUYHBIX (HaKTOPOB;

OTBITHI, MJUTIOCTPUPYIOLIKME 00PATUMOCTh XUMHUECKUX PEAKIIHA;

UCCIIEOBAHNUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLUALNAU
KHCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHUE OIIBITOB, WIUIIOCTPUPYIOWIMX IPU3HAKA TNPOTEKAHUS PEaAKLIUN
MOHHOT0 oOMeHa (00pa3oBaHue Ocajika, BhIJICJICHUE Ta3a, 00pa3oBaHUE BObI);



NpUMEHEHUE UHANKATOPOB (JIakMyca, METHIIOpaHka U (eHondTanenHa) 1is
ONPENEIICHNS XapaKTepa Cpeabl B paCTBOPax KUCIOT, OCHOBAHHUM U COJIEH;

IIPOBEJCHNUE  OIBITOB, WJUIKOCTPUPYIOLIMX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUH (TOPEHHE, PEAKLIUH PA3JI0KEHHSI, COEUHEHU );

pacno3HaBaHWE HEOPraHWYECKUX BEUIECTB C IIOMOINBK KadeCTBEHHBIX
peaKkuuii Ha UOHBI;

pelIeHne OKCHEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCINUTEIbHO-
BOCCTAaHOBUTENBHBIE peakuum», «l'maponus coneny», «OIEKTpOIUTHYECKAS
JVCCOLIAALINS.

HeMmeTaJnibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHAYECKUX DJIEMEHTOB, NPOCTBIX BELIECTB, aUIOTpOonHs. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTAUIOB. CpaBHUTENbHAs XapaKTEPHCTHKA
COCAMHEHNH HEMETAIIIOB.

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pU3NYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIEHOB. XMMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMOJEHCTBUE €  METaulaMHM, HEMETaJllaMH,  BOJOM,  IIEJI0YaMu).
Xnoposopopoxn. CossiHass  KUCIIOTa, XWMHYECKHE CBOMCTBA, IIOJyYEHHE,
npuMeHenue. JledcTBue Xxyopa M XJIOPOBOJOPOJAa HA OPraHU3M YEJIOBEKa.
Baxnenmme xmopuasl M UX  HaxoxaeHue B npupoae. Ilonarue o
KHCJIOPOJCOAEPKAIIUX KACIOTaX XJI0pa U UX COJSX.

VVIA-rpynnbel. OcOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEpPHBIE CTEIECHU
okucieHusi. CTpoeHue u Gu3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOAU(PUKALUUA KUCIOPOJAa U cepbl. XUMHUECKHE CBOMICTBA
cepbl (B3aUMOJEHCTBHE C HEMETaUIaMH, METaUlaMH, KOHUEHTPUPOBAHHBIMU
a30THOM © cepHOM Kuciotamu). CepoBOAOpON, CTpOEHUE, (QHUINYECKHE U
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOWCTBA). OKCHUIBI
Cepbl KaK NPEACTAaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasi KHCIIOTAa U €€ COJIU.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOHcCTBa (00IIMe Kak
IpeicTaBUTENd Kiacca KuciaoT u crneurduueckue). Conu CEepHOH KHCIOTHI.
XUMUYECKHE peaklny, JIe)Kallue B OCHOBE MPOMBIIIJIEHHOTO CII0Cc00a MOTydeHus
CepHOW KHCIOTHI. lIpencraBiieHHs 0 XMMHYECKOM IPOU3BOJACTBE M CBSI3aHHBIX C
HuM npodeccusax. [IpuMenenne cepHoil KUCIOTHI U cyibdaToB. KauecTBeHHBIE
peakuuu Ha cyibpur-, cynbGua- U cyiabdar-annoHsl. HaxoxaeHue cepel U ee
COCAMHEHNH B TMpupoAc. XUMHUYECKOE 3arps3HCHUE OKPYKAIOUIEH Cpeabl
COETMHEHUSIMHU cepbl (KUCIOTHBIE IOXIH, 3arpsA3HEHHE BO3yXa), CIOCOObI €ro
peAOTBPAICHUS.



OO6miast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacnpoCTpaHeHUE B MPUPOJE, (PU3nuecKkue U XUMUYECKHE CBOWMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOJAOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHaK, ero (U3MYECKHE M XUMHUYECKHE CBOMCTBa (OKHCIEHUE,
OCHOBHBIE CBOICTBa BOJHOIO pAacTBOpa), IPUMEHEHHE U TMOJy4YeHUEe B
Ja00paTopud U MPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpa3zoBaHusd. Conu aMMOHUA, UMX (PU3UYECKHME U XUMUYECKHE
CBOMCTBa (pa3yioKEHHE U B3aMMOJEWCTBHE CO IIeJI0oYaMH), MPUMEHEHHUE.
KauectBennas peakuuss Ha noHbl amMonusi. Oxcuasl azorta (I, II, III, TV, V).
A3zoTtucras Kuciaora. A30THasi KUCJIOTa, €€ ModyyeHue, (GU3niueckue 1 XuMu4ecKkue
cBOMcTBa (0OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crnenuduyeckue),
IpUMEHEeHHEe. XUMUYECKUE PEaKIUH, JIeKAIIHNEe B OCHOBE MOJIYYEHHS a30THOU
KHUCIIOTHI B TIPOMBINIIEHHOCTH. Hutpatel 1 HUTpuThl. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- U HUTPUT-aHUOHBL. XHUMHYECKOE 3arpsi3HEHHE OKpYXaloleh cpeiabl
COCTMHEHUSMHU a30Ta (KHUCIOTHBIC JOXOHW, 3arps3HEHHE BO37yXa, MOYBHI U
BOJIOEMOB).

®ochop, ammorponusie wmomupuranmu pochopa (Oenmbii W KpacHBIH
docdop), puznueckne U XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE C METaJlIaMH,
KHUCIIOPOOM, TajoT€HaMU, KOHIIEHTPUPOBAHHBIMH a30THOM U CEPHOM KUCIOTAMH).
Oxkcunbl gocdopa (III, V), dpochopnas kucnora, ¢usnueckue U XUMUYECKUE
cBolcTBa, nosyueHue. KauectBennas peakuust Ha Qocdar-uonsl. IIpencraBnenus
o ranorenuaax (ocdopa (111, V).

[lonsitTue 0  MHUHEpaNbHBIX  yAOOpeHUsiX. A30THbIe, (ochopHbIE,
KOMIUJIEKCHbIE yA00peHus. XUMHUYECKOe 3arpsi3HEHHE OKpYyXaroleh cpeibl
coeMHEHUIMU a30oTa U (pocdopa.

OObmas xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIC CTEIIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, QysiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB
(B3aMMOJENCTBUE C METaNIaMU, HEMETaUIaMH, KOHLIEHTPUPOBAHHBIMHA a30THOM U
cepHoil kucioramu). [lousitue 006 agcopbunu. Kpyrosopot yriepoaa B mpupose.
Oxkcunpl yriiepona, ux GU3N4YeCKue U XMMUYECKHUE CBOMCTBA, IEHCTBHUE HA >KUBbHIC
OpraHu3Mbl, MOJyYEHUE U MPUMEHEHHE. JKOJOTUYECKUE MPoOIeMbl aTMOCHEPHI,
cBsi3aHHble ¢ okcunoM yriuepona (IV). VYronpHas kuciora u ee Cojd, HX
¢usnyeckue U XMMHYECKHUE CBOWCTBA, MOMy4YeHHE W mpuMmeHeHue. KapOoHarsl,
TUAPOKApOOHAThI, WX CBOWCTBa. KadecTBeHHas peaknusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SIUCTBE.



[TepBoHavasibHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja: yriieBoJopoAbl (METaH, 3TaH, STUJIEH, alleTHJICH), 3TaHOJI, TJIUIEPUH,
YKCYCHasi kuciioTa. [Ipupo/iHble UCTOYHUKH YIJIEBOAOPOAOB (YroJib, MPUPOIHBIN
ra3, Hed)Th), MPOAYKTHl UX MEPepabOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTie 0 OMOMOTUYECKH BAXKHBIX OPTraHWYECKUX BEIIECTBAX — >KHUpaXxX, Oelkax,
YyIJIEBOJAX — W HUX POJM B JKU3HM 4YeloBeKa. EJUHCTBO OpraHMYecKUX H
HEOPTaHUYECKUX COCTUHCHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
MeTalJIaMU, KUCIOPOAOM, YTJIEPOJIOM, TajlOoreHaMu), MOJyYeHUE U MPUMEHEHUE.
Ponb kpemuus B npupoje u rexuuke. Oxeun kpemaus (IV), kpemHueBas Kuciora,
CUWJIMKAThI: (PU3MYECKUEe U XMMUYECKHE CBOMCTBA, MOJYyYE€HHE M MPUMEHEHHE B
OBITY W MPOMBIIUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepualibl: KepaMHUKa,
CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOTO WCIMOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

bop. OcobennocTtu ctpoenus aroma. OOmMe npecTaBieHus 0 PU3nIecKux
Y XUMHUYECKUX CBOMCTBax. bopHas kuciora.

OKCIEpUMEHTAIBHOE U3YYEHNE BEIIECTB U SBJICHUM:

03HAKOMJIEHUE ¢ 00pa3aMy MPUPOIHBIX XJIOPUJIOB (TaJIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAKAIMUX (U3MYECKHE U XMMHUYECKHE CBOMCTBA
rajOreHOB U UX COECUHEHHII;

M3YYEHUE CBOMCTB COJISTHOW KHUCJIOTHI;

MIPOBEJICHNE KAUECTBEHHBIX PEAKIIUA HA XJIOPUJ-, OPOMUJ- U UOJIUI-UOHBI U
HAOJIIOICHHE PU3HAKOB UX MPOTEKAHNUS,

O3HAKOMJIEHHE C 00pa3liaMU CEephl U €€ MIPUPOIHBIX COCTUHEHHU;

HaONoIeHHe  Tpolecca  OOyriMBaHUsS — caxapa  NOJA  JIEUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3y4YeHHNE XUMUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MPOBEJICHUE KA4YEeCTBEHHBIX PEaKIMid Ha CylbPua-, CylbPuT- U Ccyibdar-
MOHBI U HAOJIIOICHHUE PU3HAKOB UX MPOTEKAHUS,

O3HAKOMJIEHWE C (U3MYecKUMH CBOMCTBaMHM a3zoTra, Qocpopa U UX
COEIMHEHH, 00pa3iamMu a30THBIX U (OCHOPHBIX YA0OPEHUH;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M HW3YYCHUE CBOWCTB aMMHAKa,
M3yYEHHUE CBOMCTB COJIE aMMOHMS,

IIPOBEJECHNE KAUYECTBEHHBIX PEAKIMi HA MOH AMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHUE MPU3HAKOB UX MPOTECKAHUS,

M3y4YECHUE B3aUMOJICUCTBHS KOHUEHTPUPOBAHHOW a30THOU KUCJIOTHI C MEABIO,
CBOMCTB (hoc(HOPHOU KHUCIIOTHI U €€ COJICH;



O03HAKOMJICHHE C MOJIENSIMU KPUCTANIMYECKUX PEUIETOK aiMasa, rpadura u
dymiepena, ¢ mporeccoM ajcopOlUM PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOTa3a;

NOJIy4eHHE, COOMpAHKE, PACIIO3HABAHUE M H3YyYEHHE CBOWCTB YTIJIEKHCIIOrO
rasa;

IIPOBEJICHUE KAueCTBEHHBIX peaKIMii Ha KapOOHAT- U CHJIMKAT-UOHBI U
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS;

W3YUYEHUE B3aUMHBIX NMPEBPAILICHUI KapOOHATOB U TMAPOKapOOHATOB;

O3HAKOMJIEHHE ¢ oOpasllaMH TPHUPOAHBIX KapOOHATOB W CHIMKATOB, C
MPOJYKIHUEN CUITMKATHOMN ITPOMBIIIIEHHOCTH;

peLIEHNE SKCIIEPUMEHTANIBHBIX 3aa4 M0 TeMe «BakHellne HeMeTaulbl U UX
COEUHEHUS.

MeTaJibl U MX COeIMHEHU S

O6mme cBoiictBa MeTayyioB. (OOmas XapakTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUM MX MOJ0KeHUs B Ilepuoanueckoit cucreme
xuMuueckux aemeHToB /. 1. MenneneeBa u ctpoeHust aroMoB. Meraiuibl A- u b-
rpymn. CTpoeHHEe IPOCTBIX BEIIECTB — METAUIOB. Meramudeckass CBS3b H
METaJNTMYECKasi KpUCTAJUTMIECKas pemnieTka (MPUMUTUBHAS KyOndeckasi, 00bEMHO-
LUEHTPUPOBAHHAS KyOuueckas, IpaHEEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi IJIOTHOYINAKOBaHHAas). 3aBUCHUMOCTh (PU3UYECKHX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXUMHUUYECKUN pAX HANPSHKEHUN
MeTaioB. O0IIe XUMUYECKUE CBOMCTBA MeTauioB. O01Me criocoObl MOTyYeHus
METAJIJIOB, METAJLUTYPIHsl. DJIEKTPOJIN3 PACILIaBOB U PACTBOPOB COJIEH KaK OJUH U3
CroCcO0OB TMOJy4eHUs: MeTayioB. [loHSATHE O KOpPpO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auuThl UX OT Koppo3ud. CriaBbel (CTallb, YyTyH, AIOPATIOMUHUH,
Opon3a). [IpumMeHeHre MeTaIOB U CIUIAaBOB B OBITY U MPOMBILIIEHHOCTH.

Memannwt A-cpynn

[llenounsle mMeTapl: nonoxeHue B llepuogmyeckon cucreme XUMHYECKUX
sanementoB JI. . MenaeneeBa, CTpOCHHE WX AaTOMOB, HAaX0XICHUE B IMPHUPOJE.
dusnyecKkre U XUMMUYECKUE CBOMCTBA (HA MpUMEpe HATPHUS U Kajus), MOJIydeHHe.
Okcunpl ¥ THAPOKCUIBI HATPUA U Kaus. [[puMeHeHne memoYyHbIX METAIIOB U UX
coenHeHn. buonorndeckast posib HaTpUsl U KAJIUSL.

[llenouno3eMenbHbIE METAUIBI MAarHUM W KaJdbLUHUM: IIOJOXKEHUE B
[Iepuonnueckoit cucreme xumuyeckux semeHroB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HAaX0XJAEHUE B Ipupoae. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHus
U Kajnpuus. BaxkHelume coenMHEHUs KalblMsl U MarHus (OKCHUJ, TUIPOKCHI,
COJIM), CBOMCTBA, MpuMeHeHHue. JKecTKOCTb BOABI U CHOCOOBI €€ YCTpaHEHHS.
Kpyrosoport kanbiusi B mpupoze.



AmroMuHUN: TIoJiokeHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOCHHUE aToma, HaxOXIAeHHE B Ipupone. dusnueckue u
XMMUYECKHE CBOMCTBA aTlOMHUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U TMAPOKCHIA
amomMuHus. [I[puMeHeHne aaTtOMUHUS U €T0 CILIABOB.

Memannwt b-2pynn

OO6miass  xapakTepucThuka MeTauioB b-rpynn  (0OOYHBIX  MOJATPYIIN):
nonoxkeHue B llepuomnueckor cucreme XuMuU4Yeckux odsemenros [ .
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHHE «IIpOBajay 3JIEKTPOHA Ha
IpUMEPE CTPOEHUS aTOMOB XpOMa, MEJIH, cepeOpa. BaneHTHbIE COCTOSHUS aTOMOB
d-s7eMEeHTOB, CTENEHU OKHUCJICHUS AaTOMOB B COCAUHEHUSX. 3aBUCHMOCTh
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCHIOB METANIOB OT 3HAYECHUS
CTENIEHU OKHCIICHHS AJIEMEHTa B COEIMHEHHH (Ha MpUMEpPE COEAUHEHUN XpoMma).
IIepBoHavanbHBIE IPEICTABICHUSA O KOMIIJIEKCHBIX COCIMHEHUSIX.

Menp u cepeOpo: CTPOCHHE aTOMOB, CTENICHW OKHCIICHHS. OOImme KpaTKue
NPEACTaBICHUS O (PUINYECKUX M XUMHUYECKHUX CBOWCTBAX MPOCTHIX BEIIECTB
(B3aUMOJEHCTBUE C KUCIOTAMU-OKUCIUTENISIMH), 00 UX OKCHIAaX, THUJIPOKCUAAX U
COJIIX, UX NMpuMeHeHuu. lIpencraBnenns o0 aMMHUa4YHBIX KOMILUIEKcax cepedpa u
Mean. KadecTBeHHBIC peaKIiuy Ha KaTHOHBI MeaH (2+) u cepebpa.

[{uHK: cTpoeHue aTomMa, CTeTIeHb OKUCIICHUSI. XapaKTepUCTUKa GU3NIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEepHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE peaklIy Ha KATUOHBI IMHKA.

JKeneszo: cTtpoeHme aroma, cTeneHH OKUCHeHus. Haxoxzaenue B mpupone.
@u3nyecKrue U XMMAYECKUE CBOMCTBA Kelle3a, IpuMeHeHne. buonornueckas posb
xene3a. Oxcuppl, Tuapokcuasl U conu xkenesa (II) m xemeza (II), ux cocras,
cBOlcTBa M mosydyeHue. KauecTBeHHbIE peakIMM Ha KaTUOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kenes3a. [Ipon3BOACTBO YyryHa U CTalIH.
DKOJIOTHYECKHE MPOOJIEMBI, CBA3aHHBIE C METAJUTYPrHYECKHUMH MPOU3BOJICTBAMH.

OKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIaBOB, UX (U3MUECKUMU
CBOMCTBAaMU,

MOJENUPOBAHNE METAINYECKON KPUCTAIUINYECKON PELIETKY;

V3y4YE€HUE B3aMMOJECUCTBUS METAJUIOB C BOJOM, C PAcCTBOPAMHU COJIEM H
KHCJIOT, UCCJIEI0BAHKUE IIPOLIECCOB IEKTPOiIM3a pacTBopoB xjiopuaa menu (II) m
VoAuAA Kajaus, KOppO3UH METAIIOB;

U3y4eHue OCOOECHHOCTEH B3aMMOJECHCTBUS OKCHUAOB KaJIbLIUS W HATPUS C
BOJIOM, MX TUIPOKCUIOB — C okcuaoM yriepoaa (IV) u kucinoramu;

W3YUYEHUE CBOICTB KapOOHATOB U THIPOKAPOOHATOB KAJIBIIMS, )KECTKOW BO/IbI;

W3YUYEHHUE TIPOILIECCOB IMOJIYYEHHS] TUAPOKCUIOB IKeJle3a, UX XUMUYECKHUX
CBOJICTB,;



W3Yy4YeHHE TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIMi Ha HOHBI (MarHusl,
KaJIBIIHS, aJIFOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2-+);

HaOJII0JICHUE U ONMMCAHHE OKPAIIMBAHUS IUIAMEHU MOHAMM HATPUs, Kaaus U
KaJIbIUS;

ucciaeoBaHue aM(pOTEPHBIX CBOMCTB THIPOKCHJIA ATIOMHHUSA, THAPOKCHIA
xpoma (III) u runpokcuma nMHKA;

pellIeHUE SKCIEPUMEHTAIBHBIX 3aJlady N0 Teme «BakHeiume MeTauibl U UxX
COCJIMHCHMUS.

XuMHuS M OKPYKAOLIAA cpeaa

BemectBa u marepuanbl B MOBCEJHEBHOW JKU3HU 4eEJIOBEKAa. BakHewiue
BEILIECTBA W MaTepHuaibl, 00JacTH UX NMPUMEHEHHUs. be3omacHoe HCIOIb30BaHUE
BEILIECTB M XMMHUYECKUX peakiui B ObiTy. [lepBasi moMonis mpu XUMHUYECKHUX
05KOTaxX W OTPABJICHUSIX.

Hogble maTepuanbl ¥ TEXHOIOTUHU. [[pUHIUIIBI «3€JIEHON XUMUW.

OCHOBBI HKOJIOTUYECKON T'PaMOTHOCTH. XHMHUS M 3J0pOBbE. 3HAUYECHUE
H3Y4aeMbIX XUMHUYECKUX SJIEMEHTOB M MX COCIUHEHUHN MJisi (PyHKIIMOHUPOBAHUS
opranu3Ma uyesjoBeka. [loHstue o 310poBOM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOMIEH Cpeibl. IKOJOTUIECKUE TIPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YIJIEPOJIa, A30Ta, CEPhI, TAKEIbIX MeTALIOB. [loHsATHE
o [IJIK. Ponp XuMuu B pelieHHH YKOJIOTHYECKUX MPOOIeM.

OKCIIEpUMEHTAIBHOE HW3YYEHHUE BELIECTB W SIBJICHUW: O3HAKOMIICHHE C
oOpa3naMu MatepuanioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIC MaTEpHUabI),
OIPENICJICHUE KHUCJIOTHOCTM NPHUPOJHBIX BOJ, MOJECIMPOBAHHE IIpolecca
00pa3oBaHUs KHUCIOTHOTO JOXK/IsI, U3y4YeHUE €ro BO3JCHCTBHUS HA MaTepUaJIbI.

IloBTOpeHne u 00001IeHHMEe 3HAHMHM OCHOBHBLIX Ppa3aesioB KypcoB 8-9
KJIACCOB

[Tepnonnueckuii 3akoH u [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHUYECKUX JIEMEHTOB U UX COCIMHEHUN B NIEpUOJIaX U rpyImIax.

CrtpoeHue BelecTBa B TBEPJIOM, JKHIKOM M Ta3000pa3HOM COCTOSSHUU. Bun
XMMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMA KPHUCTAJUITMYECKOMN
PEILIETKU U BUJIa XUMHUYECKON CBA3H.

Kimaccupukanuss XUMHYECKHX PEAKIUA 110 Pa3IuYHbIM  IpPHU3HAKAM.
[Iporno3upoBanrie BO3MOKHOCTHM NPOTEKAHUA XUMHYECKUX MpPEBpalICHUN B
pPa3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEACTABICHUNA XUMHUYECKOW KUHETHUKU U
TEPMOIMHAMHUKH.

XUMHUYECKHE pPeakuuu B pactBopax. [ maponns cosei. Peakunu oxkucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCJIOT, OCHOBaHWW U COJied B CBeTE€ IIPEACTaBICHHN 00
AJIEKTPOIUTUYECKON  JUCCOIMALIMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusx.

Mexcnpeomemmoie ceasu

Peanuzanust MeXINpeIMETHBIX CBSI3€M MpU H3YUYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSTUM, IPUHSTHIX B OTJCIBHBIX €CTECTBEHHBIX HAyKaX.

OO01Me ecTeCTBEHHO-HAYUYHbIE IOHATHS: sIBI€HUE (TIpoLecc), HAy4YHbIH (axT,
TUIIOTE3a, TEOpHs, 3aKOH, aHali3, CHHTEe3, KiIaccu(ukamus, IepUOIUIHOCTD,
HaOII0JICHHE, AKCIIEPUMEHT, MOJCIUPOBAHKUE, W3MEPEHHE, MOJCHb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEIIECTBO, TeJO, (U3UYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, ATOMbI U MOJIEKYJIbI, arperaTHbIe COCTOSTHUE
BEIIIECTBA, CTPOCHUE Ta30B, >XUIKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) Tel,
KpUCTAJIJIMYECKasi pelieTka, S3JeKTPOH, SApO aroma, IPOTOH, HEHUTPOH, HOH,
HYKJIUI, ©30TOTBI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(pa-, 6eTa- U raMMa-u3JIydeHue,
AJIEKTPUUYECKUHN 3apsi/l, MPOBOJHUKH, MTOTYITPOBOIHUKU, AUIICKTPUKH, COTHEUHBIN
CIIEKTp, pa3IOKEeHUE OEIIOTO CBETA B CIICKTD.

buomnorus: skocucrema, ouocdepa, poTocuHTE3, MpOIIECCHl OOMEHA BEIIECTB,
MUHEpaJIbHbIC YJIOOpPEHUS, MHUKPOAJIEMEHThI, MAaKpPO3JIEMEHThI, IHUTATEIbHbBIC
BEILIECTRA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEPATbl, TOPHBIE MOPOBI,
MOJIE3HBIE CKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI, IIJIAaHETa 3eMJIA.

TexHonorus: CTPOMUTENIPHBIE  TEXHOJIOTHH, CEITCKOXO3SIICTBCHHBIC
TEXHOJIOTHUHU, TEXHOJIOTUH AJICKTPOHHON MTPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI TIPOIPAMMGBI [10 XUMUU
HA YPOBHE OCHOBHOT'O OBII[ET'O OBPA3OBAHUS (YTJIYBJIEHHDBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCITUTATEJILHOM JIEATEIbHOCTH 00pa30BaTeIbHONW OpraHU3alliid B COOTBETCTBHUU C
TPaAUIIMOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMH, TPHUHITHBIMA B OOIIECTBE NpaBWIAMH M HOPMaMU TOBEICHUS U
CIIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHUSA, CaMOPa3BUTHS U  COIMATH3AIUU
00yJaroImmxcs.

JIn4yHOCTHBIE  pe3yJbTaThl  OTpPaXarT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCA  CHUCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUA W
paclIMpeHue OMbITa AeSTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTPHOTHYECKOTr0 BOCIIUTAHUS:

MPOSIBIICHHE I[IEHHOCTHOI'O OTHOIIECHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACJEAUI0, MOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKH M TEXHOJIOTMU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUU SKOHOMHKHU
Poccun u cBoero perunona;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUE O COIMAIBHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUN B KOJUICKTUBE, TMPOSBICHUE KOMMYHUKATUBHOW KYJbTYpPhl B
pa3HOOOpa3HOM COBMECTHOM JAEATCIHHOCTH,

CTpEMJICHHE K B3aMMOTIOHMMAHHIO ¥ B3aUMOIIOMOIIM B MPOIEcce YUYCOHOU U
BHEY4YEOHOM JESATENbHOCTH;

TOTOBHOCTh OILICHMBATh CBOE TMOBEJIECHHE U TOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSI TMOCIEACTBUMN
MOCTYTKOB;

3) popmupoBaHUsI HEHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHYECKUE TPEJICTABIICHUS O BEIIECTBE M XMMHUUYECKOW pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U HEOOXOIUMBIC IS
MOHUMAHMUS CYIIIHOCTH HAYYHOU KapTHUHBI MUPA;

OCO3HAaHME IIEHHOCTH HAYYHOI'O MO3HAHMS ISl Pa3BUTHUSL KaXJOr0 4YeIOBEKa
U MPOU3BOJUTENBHBIX CHJI OOIECTBA B II€JIOM, POJIUM U MECTa HAYKU «XUMHS» B
CHUCTEME Hay4HBIX TNPEACTaBICHUM O 3aKOHOMEPHOCTSAX PAa3BUTHUS TMPUPOBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHOM U TEXHOJIIOTHYECKOU CPENOM;

MO3HABaTEJIbHAsI MOTHBALUSI M MHTEpPEC K OOYUYEHHIO, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHI0O M CaMOOOpa30BaHUIO, K WCCIEN0BATEIbCKOU



NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBlICHUs W YPOBHS JAJIbHEUIIEro
o0yueHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 >KM3HU, OCO3HAHHWE TOCIEJCTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMIs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTYAIIUSX;

5) TpyA0BOIr0 BOCIIMTAHUSA:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYJIOBOM IEATEIHHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKa M K MCCIIEI0OBATEIbCKON ACSITENbHOCTU KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTRE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3AHHBIM C XUMHUEH, B TOM YHCIIE K
npodeccusiMm HaydHOU c(epbl, OCO3HAHHE BO3MOKHOCTH CaMOpEaIN3allid B 3TOU
coepe;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

0CO3HaHHE HEOOXOAMMOCTH OTHOIICHUS K IPUPOJIEe KaK UCTOUYHUKY KHU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OILIGHKM UMX BO3MOXHBIX TOCJIEACTBUN s
OKpY>Xalolllel Cpellbl; OCO3HaHUE TIJI00aIbHOIO XapakTepa HSKOJOTMYECKHUX
npoOjieM M MyTed HUX PEeLICHUs; CIOCOOHOCTh MPUMEHSTh 3HAHUSI, MOIyYaeMble
IpU U3YYEHUU XHUMHH, JUISl PELICHUs 3a/1ad, CBA3AHHBIX C OKPYKAIOUIEH CpelloH;
aKTUBHOE HENpUsTHE JCHCTBUN, MNPUHOCSIIMX BpEd OKpYXalollehd cpee;
OCO3HAHME CBOCH POJIM KaK rpa)kJaHWHA U MOTPEOUTENS B YCIOBUAX B3aMMOCBS3U
IIPUPOJHON, TEXHOJIOTHYECKOM M COLMAIBHOW CpeXN; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOMN JEATEIbHOCTH 3KOJIOTHUYECKON HAITPABICHHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OOYYAIOIIMXCS, OCBOMBIIMX IMPOTpamMMmy IO
XUMHH OCHOBHOTO OOIIET0 00pa30BaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXIPEIMETHBIX) TTOHITHH, OTPasKAFOIIIX
MaTEepUAIbHOE €IWHCTBO MHpa W TMPOIECC TMO3HAHUSA (BEIIECTBO, CBOWCTBO,
DHEprus, SBJICHUE, HAYYHBIH (HaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOpHS,
HaOII0IeHIE, N3MEPEHUE, UCCIICIOBAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIQJICHUC YHHUBEPCAJIBLHBIMU YYCOHBIMU JEHCTBHSAMHU (ITO3HABATEIHHBIMHU,
KOMMYHUKATHBHBIMHM,  PETYJISTUBHBIMH),  BXHBIMH I TIOBBIIICHUS
(b (HEKTUBHOCTH OCBOCHHS COJEpPKaHUS ydeOHOTO TMpeaMeTa, (OpMUPOBAHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-UCCIIEIOBATEIbCKOM  AESATEIbHOCTU
oOyyJaroumxcsi B Kypce XuMUU;

CIIOCOOHOCTh UX HMCIOJIb30BAaTh B YUEOHOM, MO3HABATEILHON M COLIMAIBHOM
MIPAKTHUKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MPHUEMBI JIOTUUECKOTO MBIIIJIEHUS] TPU OCBOCHUH
3HAHUMU: PACKPHIBATh CMbBICI XUMHUUYECKUX MOHSATUM (BBIACISTH UX CYIICCTBEHHbBIC
MPU3HAKH, YCTAHABIUBATH B3AaUMOCBS3b C IPYTHMMU MOHATHUIMU); aHAIU3UPOBATh,
CpaBHUBAThb, 0000mIaTh, BHIOMPATh OCHOBAHMS IS KiIacCUUKAIUU U
CHUCTEMAaTU3AlMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKLUii; YCTaHABJINBATH
NPUYUHHO-CJICJICTBEHHbIE CBSI3U  MEXIYy OOBEKTaMHU U3Y4YEHHUS; CTPOUTH
JIOTUYECKUE PACCyXICHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, IO aHAJOTUH);
npeajaraTh KpUTEPUH W BBIABISTH OOIME 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B
M3Y4aeMbIX MPOLECCAX WU SBJICHUSAX; MPOBOAUTH BBIBOABI M 3aKIIOUECHUS; YMEHUS
OPUMEHSTh B MPOLECCE MO3HAHUS MOHATUS (IIPEIMETHbIE M METalpeaMETHBIE),
CHMBOJIMUECKHE (3HAKOBBIC) MOJIENIN, UCTIOIb3yeMbIe B XUMHH, TPeoOpa30BLIBATH
MOJEJIbHBIE MPECTABICHUS — XUMUYECKHUM 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dbopMmyra U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUU y4eOHBIX 3ajad; C
Y4ETOM OTHUX MOJIEIbHBIX TMPEJICTABICHUN  XapaKTEpU30BaThb H3y4daeMble
XUMUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIIUH.

Bba3oBble wucciaenoBaregbckue AelcTBUS (MeTOAbI HAYYHOr0 TO3HAHUS
BelIEeCTB M SIBJICHMI):

YMEHHSI NPUMEHATh METOJAbl HAyYHOTO IO3HAHUSI BEIIECTB W SIBICHUN Ha
SMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOH I[O3HaBAaTEeIbHOM U
MPOEKTHO-UCCIIEIOBATENbCKOM e TEILHOCTH;

YMEHHUSI KCIOJB30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIILHO CTABUTh BOMIPOCHI; aHATTU3UPOBAThH (PAKThI, BHISBISTh
u (QopMmynupoBaTh MNpodlieMy, ONPEAeNsiTh IeJib W 3a7add, COOTBETCTBYIOIIWE
pelIeHunto npooaeMbl; peajiaraTb ONUCATENIbHYIO WK OOBSICHUTENbHYIO THIIOTE3Y
U OCYIIECTBJISITh €€ MPOBEPKY; YMEHHS MPOBOJUTH HU3MEPEHUS] HEOOXOIMMBIX
apaMeTpoOB, BBIYHUCICHUS, MOJCIUPOBAHUE, HAOIIOJACHUS M OKCIEPUMEHTHI
(peasibHble W MBICIICHHBIE), CaMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmynaupoBaTh 0000IIEHUS M BBIBOJABI 1O pe3yjbTaTaM IMPOBEACHHOTO OIbITA,
WCCIIEJIOBAHUSI, COCTABIIATH OTYET O MPOJACIaHHON padoTe;

Pabora ¢ unpopmaumeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

NOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUsA, CIPaBOYHBIE TOCOOUS,



pecypcsl HTepHeTa); aHanu3upoBaTh NHPOPMALUIO U KPUTUYECKU OLIEHUBATh €€
JOCTOBEPHOCTh U  HEMPOTHBOPEYMBOCTh, OTOMpaTh W HMHTEPIPETUPOBATH
UHPOPMAIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOW 3aJauu; yMEHHsI MPUMEHSTh
pasiauyHble METOAbl M  (OPMYyJIUPOBATh 3aMpoChl MpPU TOHCKE M OTOOpE
uHpopMaIuy, HEOOXOIUMOM MJis BBINOJHEHUS Y4YEOHBIX 3a]ad; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHMKATHUBHBIE TEXHOJOTMM M Pa3JIMYHbIE ITOMCKOBBIE
CUCTEMBI; CaMOCTOSITEIBLHO BBIOMpATh ONTUMANIbBHYIO (OpMYy MpeaCTaBICHUS
uH(popmauu (cxembl, Ipa@uKH, IUAarpaMMmbl, TaONHIbl, PUCYHKH H Jpyrue
(GopMBbI); YMEHHs HCIOIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPENCTBA PalOOTHI C
XUMUYECKON uHpOpMaIeil; TPUMEHSATh MEXIpeAMETHbIe ((u3udyeckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMyIbl, a0OpeBHATYpbI, HOMEHKIATYDY,
UCIIOJIb30BaTh U MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CPEICTBA
HarJIAJHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1elCTBHSA:

1) ymenus oOuieHust (MMCbMEHHON M YCTHOM KOMMYHUKAIIUHN):

MPEICTaBIIATh TOJYYEHHbIE PE3yJIbTaThl MO3HABATEIBHOM AESTENBHOCTU B
YCTHBIX W THCBMEHHBIX TEKCTaX; IyOJMYHO BBICTYNAaTh C Tpe3eHTalnuen
pE3yNIbTaTOB BBHITIOJIHCHUS XUMHYECKOTO OKCIEpUMEHTa (MCCIIeI0BaTeIhCKON
71a00paTOPHOM MM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJ€ aUaiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCHI MO 00CYXK/1aeMOM TeME U BBICKA3bIBATh UJIEH,
(bOpMyIMpPOBATh CBOM MPEIOKEHUS OTHOCUTEIIBHO BBIMIOJHEHUS TPEII0KESHHON
3aJlayu.

2) yMeHHs yueOHOr0 COTpYyAHUYECTBA (IPYIIOBasi KOMMYHUKAIIHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM paboOThl, OMpEAeNsATh CBOIO POJb, PACHPEACNATh 3aJaud MEXIY
YICHAMH TPYIIbI; BBIOJHITH CBOIO 4YacTh pPabOThl, KOOPJAWHUPOBATH CBOU
JEUCTBUA C ACUCTBUSAMH NPYTUX WICHOB KOMAHIBI, OMPEACIATh KPUTEPHUH TIO
OIICHKE KayeCTBa BBHITIOJHEHHOW palOThI; peliaTh BO3HHUKAIOIIME MPOOIeMbI Ha
OCHOBE ydYeTa OOIIUX HMHTEPECOB W COTJIACOBAHHS TMO3UIMH, y4acTBOBATh B
o0OcyxieHnur, OOMEHe MHEHMSIMH, «MO3TOBOM WITYypMe» U Apyrux ¢dopmax
B3aUMOJECUCTBUSL.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA

OBnaziecHue YHHUBEPCATBLHBIMU YUYE€OHBIMH PETYJIATUBHBIMH JIEHCTBHSIMU
BKJIIOYAET PA3BUTHUE CAMOOPraHU3alMU, CAMOKOHTPOJS, CAMOKOPPEKIMU, B TOM
qyuce:



YMEHMsI pellaTh yuyeOHble M MCCIEN0BATENbCKUE 3a/ayd: CAMOCTOSITEIBHO
BBIOMpATh CHOCO0 pelieHusl yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpPAaTh HauOoJee MOAXOMAIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PabOTy MpHU PEIIeHUU YUeOHOM Min
UCCIIEIOBATENbCKOM  3aJa4yd; HA  OCHOBE  IOJYYEHHBIX  PE3YyJbTaTOB
(GopMynupoBaTh 000OIIEHNS W BBIBOJBI, IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJIbTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUTAHUPYEMBIMU  PE3YyJIbTaTaMH, OCYIIECTBIIATh CAMOKOHTPOJIb JI€ATE€IbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI

[IpeqMeTHBIE pPE3YyNbTATBI OCBOEHHUS NPOTPaMMbl 10 XHWMHUHA OCHOBHOI'O
o01iero o0pa3oBaHusl Ha YIJIYOJEHHOM YPOBHE MMEIOT 0O0Ilee ColepKaTelbHOe
SIAPO C TMPEAMETHBIMU pe3ysibTaTaMUd 0a30BOTO YPOBHS, COIJIACOBAHBI MEXITY
co00M, YTO IO3BOJIIET PEaIu30BBIBaTh YIIyOJEHHOE H3y4YeHHE KaK B paMKax
OTIECIbHBIX KJIACCOB, TaKk W B paMKax peajlu3aliyd HWHIABUIYUIbHBIX
00pa3oBaTEIbHBIX TPACKTOPHM, B TOM YHUCJIE MCIIOJIB3Ysl CETEBOE B3aUMOJICUCTBUE
opranuzanuu. [lo 3aBepuieHUN pean3aluy MPOrpaMMbl YITyOJEHHOIO YPOBHS
oOyyaromuecs: CMOTYT JIeTalbHEE OCBOUTh MaTepuall, OBIAJETh PACIIUPEHHBIM
KpyTrOM MOHATUH U METOJIOB, PEIIaTh 3a/1aun 00JIee BHICOKOTO YPOBHS CI0KHOCTH.

[IpenMeTHBIC pe3yibTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHMCS HAyUHBIX
3HaHUW, YMEHHUH W CMOCOOOB JIEUCTBUI; OCHOBBI HAyYHOT'O MBIIUICHUS; BUJIBI
JNEATENbHOCTH 1O  TOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPIPETalNH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIUYHBIX YUYEOHBIX U PEATbHBIX )KU3HEHHBIX
YCIIOBHSX; 00ECIEUYMBAIOT BO3MOXKHOCTh YCIICITHOTO OOYYCHHS Ha CIEIyIONEeM
ypoBHE 00pa3oBaHUsI.

K xoHmy oOydeHuss ¢ 8 knacce y oOydaromerocs OyayT cGOpMHPOBAHBI
CIIeyIOIINe IPEeIMETHbIE PE3yJIbTaThl H3YYCHHS XHMHU Ha YIrIIyOJCHHBIM
yYpOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATHUH: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MEeTaul, HEeMETall, auUIOTPOIHMs, MPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, CMeCh (OJHOpPOAHAs U HEOJHOPOJHAs), BaJE€HTHOCTb,
OTHOCHUTEJIbHAS aTOMHAas M MOJEKYJsipHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIDHasE Macca, MaccoBasl [0Sl XUMHYECKOrOo »JJIEMEHTa B COEAUHEHUH,
MOJISIPHBIN 00bEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCUJI, KHCJIOTa, OCHOBAHUE,
cosib, amM(OTEepHbIH OKCHA, aM(OTEPHBIA TUIPOKCUA, XUMHUYECKas peaxius,
KJaccuuKalus peakiuii: peakiuu COCIUHECHUS, PEaKIUU Pa3I0KEeHUS, peaKIuu



3aMEIIEHUs, Peakuu OOMEHa, PK30- U SHIAOTEPMHUYECKHE PEaKLHUU; TEIJIOBOU
¢ dexT peakuuu; SAPO aTOMa, ANEKTPOHHBINM CIIOH aToMa, aTOMHasi OpOUTalIb,
paauyc aToma, XMMUYECKasl CBSA3b, MOJSPHAS U HENOJIApHAs KOBAJEHTHas CBS3b,
VMOHHAs CBSI3b, WOH, KAaTHUOH, AHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mpoueHTHass KOHLEHTpalus) B pacTBOpPE, MOJIApHAs KOHIIEHTpAlUs BEIECTBA B
pacTBOpe;  DIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHCICHHUS, OKHUCIUTEIN W
BOCCTaHOBUTEIIH, OKHUCJIEHUE u BOCCTaHOBJICHHE, OKHUCJIUTENbHO-
BOCCTAaHOBUTEJbHBIE PEAKLIUH, METO/ AJIEKTPOHHOIO OaaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHATUH U
IPUMEHSATH 3TU MOHATHS IIPY OIIMCAHUU BEUIECTB U UX IIPEBPALLCHMI;

UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUS (DOPMYI BEIIECTB
Y YPaBHEHHI XUMUYECKHUX PEAKIU;

ONpENENsATh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OWHApPHBIX COEIWHEHUSX,
CTENEHb OKHCIEHHUS JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJICHKHOCTH
BELIECTB K OINPEAEIEHHOMY KJlacCcy COeIMHEHUI N0 (opMyiaM, BUJIbl XUMUYECKON
CBA3M (KOBAJIEHTHOW U MOHHOM) B HEOPTraHUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BELIECTB, MOCTOSHCTBA
cocrtaBa, llepmognueckoro 3axona /[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
IIO3HAHUSA, B TOM 4YHCJIE DOKCHEPUMEHTAIBHBIX M TEOPETHYECKMX METOAAX
UCCJIEIOBAHUSI BEIIECTB U U3yUYECHUSI XUMUYECKUX PEaKIUid;

JEMOHCTPUPOBATh MOHUMAHHE MEPUOJUYECKONM 3aBHCHMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX N0JIOKeHUs B [leprnonnueckoit cucreme:

ONKCHIBATh U XapakTepus3oBaTh TabmuuHyro ¢opmy [lepuoauueckoit
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB: pazfinyaTh MOHATUS «rJ1aBHas moAarpynmna (A-
rpynmna)» u «nodbouynas noarpymnmna (b-rpynmna)», «Mansie nepuoab» U «OoJblIne
NEPUOIBDY;

COOTHOCUTH 0003Ha4YeHMsI, KOTOpble uMeroTcsi B Tabnuue «llepuoanueckas
cucteMa xumudeckux oanemeHtoB JI. M. MenneneeBa», ¢  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a11pa, 00IIee YNCIIO0 AJIEKTPOHOB U PACIPENEIIEHUE UX 110 AIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSI3b TOJIOKEHUSA »djeMeHTa B Ilepuoamdeckoil cucreme c
pacupesneneHueM 3JEKTPOHOB IO JHEPreTUYECKHM YPOBHSAM, IOAYPOBHSM H
OpOUTAIISIM aTOMOB IIEPBBIX YETHIPEX NEPUOOB;

KJIacCu(UIMPOBATh XUMHYECKUE BJIEMEHThI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKUE PEAKLHHU (110 YUCILY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TeraoBoMy G DexTy);

XapakTepu30BaTh (OMHMCHIBATh) (PU3MUYECKHME U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPO/A, BOJIbI, OOIINE XUMUYECKUE



CBOMCTBAa OKCHUJIOB, KHCJIOT, OCHOBaHUN U COJIEH, T€HETHUYECKYIO CBSI3b MEXKIY
HUMU, TIOATBEPXKIas MpUMEpaMU MOJICKYISIPHBIX yYPaBHCHHH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIUN;

OMHCHIBATHh POJIH KUCIOPOAA, BOJIOPOJa M BOABI B MPUPOIHBIX MPOIECCaX, B
JKUBBIX OpPraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACIISIX MPOMBIIIICHHOCTH,
BO3MOYKHO€ MCIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa W CTPOCHHUS, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHX MPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOr0 3JI€MEHTa B COCIMHEHUH,
MAacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COSAMHEHUS, HAXOIUTh
pOoCTEUITyr0 (hOpMyITy BEIIEeCTBa MO MAaCCOBBIM I MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUAM XUMUYECKON PEaKInu;

IIPUMEHSTh OCHOBHBIE OIEpAIliy MBICIUTEIHBHOW JACATEIHPHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHUE, CUCTEMATU3AIMIO, KIACCU(UKAIIUIO, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3¢d — N1 WM3yYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIIMi, eCTECTBEHHO-HAYYHbIE METO/bl TO3HAHUSI — HAOII0ICHHE,
U3MEpEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peajbHbIi M MBICJICHHBIN) — s
OCBOCHHS Y4EOHOTO COJICPKAHMUS,

pacKpeIBaTh  CYIIHOCTh IPOIIECCOB  OKWCIEHUS ¥  BOCCTAHOBJICHUS,
COCTABJISITh YPABHEHUSI TMPOCTBHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX DPEaKIIUN
(MeTo/I0M 3JIEKTPOHHOTO OajlaHca);

yCTaHABJIMBATh CBS3W MEXKIYy pEalbHO HaOMI01aeMbIMA  XUMHUYCCKUMU
SIBJICHHSIMU Y TIPOIIECCAMH, MMPOUCXOSAIIMMHU B MaKpPO- U MUKPOMHUPE, OOBSICHATH
PUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4eOHBIX MPEIMETOB,;

cobmoaaTe mpaBwia Oe3omacHOW  pabOThl B JJa0OpaTopuud  MpH
UCIIOJIb30BAaHUU XUMHUYECKON TIOCYIbl M OOOpYJOBaHHUS, a TakkKe IpaBHia
oOpareHusi ¢ BEMECTBAMH B COOTBETCTBHH C WHCTPYKIIUSMHU BBITIOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT IO TMONMYYEHUI0O W COOHMPAHUIO
ra3000pa3HbIX BENIECTB (BOJOpPOJA M KHUCJIOPOJIa), MPUTOTOBIEHUIO PACTBOPOB C
ONpEeNeIeHHOW  MAaccOBOM  J0JieH  PacTBOPEHHOIO  BEIIECTBA,  PEIICHUIO
AKCIIEPUMEHTAILHBIX 3amad 1o TeMe «OCHOBHBIE KJIACCHl HEOPTaHHYECKHX
COCIUHEHUIY;

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH XHUMHYECKOM TIPaMOTHOCTH,
BKJIIOYAIOIIEH yMEeHHsI 6e301acHOro oOparieHusi ¢ BeleCTBaMH, UCIOIb3YEeMbIMU



B MOBCEIHEBHOM JKU3HU, a TAKXKE 3HAHHE MIPABUJI MOBEACHUS B LESIX COepexKeHUs
30POBbS U OKPYKAKOLIEH CPEJIbI.

K xoHmy oOyuenuss ¢ 9 knacce y oOydaromerocss OyayT cGOpMHPOBaHBI
CIIEyIOINe IPEIMETHbIC PE3yJbTaThl H3YYCHHS XHMHU Ha YIrIIyOJCHHBIM
ypOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUUYECKUN IIIEMEHT,
aToOM, MOJIEKyJa, HWOH, KaTUOH, aHHOH, DJIEKTPOOTPULATEIILHOCTh, CTEIECHb
OKHUCJICHUSI, XUMUYECKasi peakiusi, TeraIoBol d(PheKT peakiuu, MoJb, MOJISIPHBIN
00BEM, pacTBOD;

AJIEKTPOJIUTBI, HEANEKTPOIUTHI, AIEKTPOJIUTHUECKAS] TUCCOUMALMS, PEAKIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTUMbIE pPEaKIUH,
OKHMCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIE ~ PEAKIIMH, OKHUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJIEHUE M BOCCTAHOBJIEHHE, OJJIEKTPOJU3, aUIOTponus, am(pOTEPHOCTb,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/NIMYECKas), MEKMOJICKYJISIPHbIC
B3aMMOJICUCTBUS (BOJOpPOAHAS CBsi3b, cuiibl BaH-nep-Baanbca), KoMILIEKCHbBIE
COEIMHEHMSI, KPUCTANIMYECKHE pPelIeTKH (MpUMUTUBHAsA KyOudeckasi, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IpaHeIeHTPUPOBaHHAS KyOuueckas,
reKcaroHajibHasl IJIOTHOYMAKOBAaHHAsS), KOPPO3Usl METAIIOB, CIUIABBI; CKOPOCTH
XUMUYECKOMN peaKkluu, KaTajlnu3, XUMUYECKOE PABHOBECUE, IIEMEHThl XUMUYECKOM
TEPMOAMHAMHKHN KaK OJHOMN U3 T€OpETUYECKUX OCHOB xumui; [1/1K;

WUTFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHATHUA W
MPUMEHSITh 3TH TOHSTUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUH;

WCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUST (POPMYII BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

ONPENEIIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKHX HJIEMEHTOB B
COEJIMHEHUAX PA3JIUYHOrO0 COCTaBa, MPUHAJIC)KHOCTh BELIECTB K OMPEACTICHHOMY
KJIacCy COeIMHEHUH 1o (opMynaMm, BHAbl XMMHYECKOW CBS3M (KOBaJCHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKUX COCIUHEHMSX, 3apsA]l HOHA MO
XUMUYECKON (hopmylie, XxapakTep Cpenbl B BOAHBIX PACTBOPAaX HEOPTaHUYECKHX
COEAMHEHU, TUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica [lepuomnueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IOHUMAHUE:

OMHUCHIBATh W XapakTepus3oBaTh Tabmuunyio ¢opmy llepuoguyeckoit
CUCTEMbl XUMHUYECKHUX DJIIEMEHTOB: pa3inyarh NOHATUSA «A-rpynma» u «b-
IpyIIay, «Majble MePUOAb» U «OOJIbLINE IEPUOIBDY;

OOBSICHSITH CBSI3b TMOJIOKEHUST d3jieMeHTa B llepuonuueckoil cucreme c
pacrpeniesieHueM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
opOUTAISIM aTOMOB TIEPBIX YETHIPEX MEPUOIOB;



BBIICNIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB AJIEMEHTOB M UX
coeMHEHUN (KMCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUIOB) B Mpejiesiax MajblX MEPUOJOB U IJIaBHBIX MOJATPYII C
Y4ETOM CTPOCHHUS UX aTOMOB;

pacKpbIBaTh CMBICT TEOPHUH AJIEKTPOJIUTHUYECKON JUCCOLMALNK, 3aKoHa ['ecca
U €ro CIEJICTBUH, 3aKOHA JECHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XMMHUYECKOM peakIMy, HalpaBJICHUs CMEUIEHUS XHUMHYECKOIO
pPaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB;

KJacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBa,
XUMUYECKHE Peakinu (10 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TErI0BoMY 3(QeKTy, MO arperaTHOMY COCTOSIHHUIO PEAreHTOB, MO0 W3MEHEHUIO
CTETEHEeN OKHUCJICHUSI XUMHUYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO
KaTaJIn3aTopa);

XapakTepu30BaTh (OMHUCHIBATH) OOIIUE XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTaHUYECKUX COECAMHEHUM, MOATBEPXKIAs 3TO ONUCAHUE
npuMepaMu  MOJIEKYJIIPHBIX M HOHHBIX  yYPaBHEHHH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBIISATh YPABHEHUS: JICKTPOJIUTHUECKON JUCCOLUALIMKI KUCIIOT, MIEI0UeH
U COJIeH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEaKIMii HOHHOTO OOMEHa;
peakuuii, TMOATBEPKIAMIINX CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3M MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIiBaTh  CYIIHOCTh MPOIECCOB THUAPOJM3a COJIEM TMOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJICKYJISIPHBIX YPABHEHHUM peaklHil, CYyIIHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUHMil  MOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOTO OajaHca dTUX PEaKIIHil;

NpeACKa3bIBATh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX COJICH;

XapakTepu30BaTh (OMHUCHIBATh) (U3UYECKHE U XHMHYECKHUE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHui, 60p, a3ot, ¢pocdop,
cepa, XJop, HATPUM, Kallui, MarHui, KaJIbLUHWH, aATIOMAHUNA, KEJI€30, MElb, [IUHK,
cepebpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpOB (aMMHakK, XJOPOBOJOPOJ, cepoBoAopoid, okcuawsl yriaepoaa (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u dochopa (III, V), cepm (IV, VI),
CEepHHCTas, cepHas, a30THas, QocdopHas, YroyibHas, KPEMHHEBas KUCIOTHI,
OoKcHUJibl U Tuapokcusibl MeTaioB [A—IIA-rpynm, amomunus, meau (II), nuHka,
xenesa (11 u I11));

MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUSI U CBOMCTBA CJIOMKHBIX
BEIIECTB (KHUCIOPOCOAEPKAIINE KUCIOTHl XJIOpa, a30TUCTasi, OOpHas, yKCyCHas
KHCJIOTHI M MX coiH, rajoreHuanl kpemaus (IV) u docdopa (III u V), okeun u
ruapokcu xpoma (I1I), mepmanranar xanus;



OMUCHIBATH POJIb BAKHEHUIIUX U3y4a€MbIX BEIIECTB B IPUPOIAHBIX MPOIIECCAX,
BJIMSTHUE Ha KUBBIC OPTaHU3MBI, TPIMEHEHNE B PA3IMUHBIX OTPACIISIX YKOHOMUKH,
UCIIOJIb30BAHUE JJIS CO3[JaHUsI COBPEMEHHBIX MAaTEPHAIIOB U TEXHOJOTUI;

IPOBOAUTH PEaKLUHU, MOATBEPKIAIONINE KaYECTBEHHBIN COCTAaB pa3IUYHbIX
BEIIECTB, PACIO3HABATh OMBITHBIM ITyTEM COJEPKAIMecs B BOJHBIX PaCTBOpax
WOHBI: XJIOpUA-, OpoMuUI-, MOAUMI-, Cylbdar-, docdar-, kapOOHAT-, CUIUKAT-,
cynbpuT-, CynbpuA-, HATpPAT- W HUTPUT-HUOHBI, THUIPOKCUI-HOHBI, KATHOHBI
aMMOHMSI, MarHus, KajabliMsl, aTlOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA,

OOBSCHATH M MPOTHO3UPOBATH CBOWCTBA BAKHEHIIIMX M3y4aeMBbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUS, MIPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
WX CBOWMCTB, BOBMOXXHOCTh MPOTEKAHMS XUMHYECKUX MPEBPAIIEHUN B Pa3IMYHBIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XHUMHYECKOW KHHETUKH U
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XMMHYECKOro 3JeMEHTa Mo (OopMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, MOJIBHYIO JOJIO XUMHUYECKOIO JJIEMEHTAa B
COCTMHEHUH, MOJIAPHYIO KOHLIEHTPAIMIO BEIIECTBA B pacTBOpPE, HAXOJIUTH
npocTeiryto GopMyiTy BELEeCTBa IO MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJUTH PACUETHI MO YPAaBHEHUSM XUMHUYECKUX PEAKIMI C yYEeTOM HEI0CTaTKa
OJIHOTO U3 PEAreHTOB, MPAKTUYECKOrO BBIXOJA MPOJIYKTa, 3HAYEHHUS TEIJIOBOTO
s dekTa peakiuu, onpeaessiTh COCTaB CMECEH;

cobmoaTh mpaBuia  Oe3omacHo  paboTel B jabopaTopud  MIPU
UCIOJIb30BAaHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpaiieHusi ¢ BEHIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOHMPAHUIO
razoo0pa3HbIX BEIIECTB (aMMHMAaKa M YIVIGKMCIOIO Tra3a) M PELICHUIO
OKCIIEPUMEHTAJIFHBIX 3aJad 10 TEeMaM Kypca, TMPEeACTaBIsATh PE3yabTaThl
JKCIIEpUMEHTa B (hOpME BBIBOJIOB, 1I0KA3aTEIBCTB, rpa)KOB, TAOJIHI] U BHISBIATDH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHATH OCHOBHBIE OTEpAIlMM MBICIUTEIBHON NEATEIbHOCTH (aHANMM3 U
CHUHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEeMAaTH3alMI0, BBISABICHUE MNPUYUHHO-
CJIEACTBEHHBIX CBSI3€i) MPU U3YUYEHHUH CBOICTB BEIIECTB U XMMUYECKUX PEAKIUU,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJaMU MO3HaHUs (HaOII0JeHUE, U3MEPEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (peaJIbHBIM U MBICIICHHBIN );

OpPUMEHATh  MpaBuja  0€30ImacHOro  oOpallleHusT € BEHIeCTBaMH,
UCTIOJIb3yeMbIMH B TIOBCEAHEBHOM OJKW3HM, TMpaBWjia TMIOBEJACHUS B IIEJISIX
cOepekeHrs 370pOBbS U OKpYKaloUled MNPUPOIHON Cpeabl, MOHUMATh BpPE.
(omacHOCTh) BO3JCHCTBUS HA JKUBBIE OPTaHU3MBl ONPECICHHBIX BEIIECTB,



HOSICHATh Ha MPUMEpPax CIOCOOBI YMEHBIICHHS] M MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICHCTBYSI, 3HAUCHUE JKUPOB, OCIIKOB, YTICBOIOB JIJIsl OPTaHW3Ma YEIOBEKa;

UCII0JIb30BaTh MOJIyYEHHbIE MPEACTABICHUS O cdepax NpodecCHOHATbHON
JeSITeIbHOCTH, CBA3AHHBIX C HAYKOM U COBPEMEHHBIMU TEXHOJIOTUAMHU, KaK OCHOBY
UIs TIpOeCCUOHANBHON OpUEHTAlMM M Il OCO3HAHHOTO BBIOOpAa XUMHH Kak
npopUILHOTO TpeAMeTa MpH MPOAODKEHUH OOydYeHHsI Ha YpOBHE CpPEIHETro
o01iero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEAOBATEIBCKOW IEATEIbHOCTH
XUMHUYECKOH U XHMHKO-3KOJOTUYECKOM HaNpaBlIE€HHOCTH, MPHUOOPECTU OIIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BaHUN B YCIOBUSX 00pa30BaTeIbHbIX OpraHu3allui,
a TaKk)Ke opraHu3anuii (IeHTPOB) IOTOJIHUTEILHOTO 00pa30BaHus AeTeil.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesioB (ungposbie)
KonTpoabubie | IlpakTuuyeckue
/I | ¥ TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pasznea 1. IllepBoHayaibHbIe XMMUYECKUE TOHATHS
XuMmust — BaxHasi 00J1IacTh
€CTECTBO3HAHUS U
1.1 . 5 2
MPaKTUYECKON
JeSTeTLHOCTH YeJIOBEKa
BemectBa u xumnueckue
1.2 18 2
peakiuu
Uroro no pazaeny 23
Pa3nes 2. BaskHelimne npeacTaBuTe Il HEOPraHUYeCKUX BellecTB
Bosnyx. [Tonstue o razax.
2.1 14 1 1
Kucnopona. Oxkcupsl
Bonopoa. ITonstue o
22 P 6 1
KHCIIOTaX U COJISIX
Bopa. Pacteopsl. IlonsaTue
23 12 1 1
00 OCHOBaHUSX
OCHOBHBIE KJIaCCBI
2.4 HEOPraHUYECKUX 18 1 1
COEeIMHEHUN
Hroro no pazaeny 50




Paznen 3. Ilepnoanueckuii 3axon u [lepuoguveckas cucreMa xumnideckux 31emMeHToB /. U. MenaeseeBa.
Ctpoenue atomoB. XumMuieckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaKIUU

[lepuonuueckuii 3aK0H 1
[Tepuonnueckas cuctema
3.1 XAMHUYECKHUX 3JIEMEHTOB /J]. 10
U. Menpneneesa. Ctpoenue
aToma

Xumuueckas CBsI3b.

OKHUCIIUTENBHO-
3.2 19 2
BOCCTAaHOBHUTEJILHBIE
peakuuu
Nroro no pazaeny 29

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102 ! 6




9 KVIACC

KoanuectBo yacon JIeKTPOHHbIE
Ne HaumenoBanue pa3uesioB (ungposbie)
/| ¥ TeM NpPorpamMmsbl Bcero Kontpoapueie - Ipakruueckue oOpa3oBaTe/ibHbIEC
padoThbI padoThI pecypesI
Paspnen 1. BemecTBo 1 XMMHU4YeCKas peakus
11 [ToBTOpeHue u yrnyoneHue 7 1
3HaHUH O BEIllECTBE
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 MPOTEKAHUS XUMHYECKHUX 15 1 1
peaxkuui
DIEeKTPOTUTHYECKAS
1.3 nuccormanusg. XuMHU4ecKue 14 1 2
peakuuu B pacTBOpax
Hroro no paszneny 36
Paspnen 2. HemeTa/uibl M UX COeIMHEHUS
OO01as xapakTepucTHKa
2.1 XUMHYECKHUX 3JIEMEHTOB 8 1
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepucTHKa
29 XUMUYECKHUX AJIEMEHTOB 6
' VIA-rpymmst. Cepa u eé
COEIMHEHUS
OO01mas xapakTepucTHKa
)3 XUMUYECKHUX AJIEMEHTOB 10 )

VA-rpynmsl. A3ot, hocdop
U UX COCAUHCHUA




OO1m1as xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB

2.4 IVA-rpynnel. Yraepon u 12
KPEMHHI, UX COCITUHEHHUS.
bop
Hroro no pazneny 36

Pasznen 3. MeraJliibl M X cOeITMHEHU S

3.1 OO01me CBOMCTBA METAJIOB 5

Baxueiiniie MeTaibl 1 UX
3.2 16
COEIMHEHUS

Hroro no pasneny 21

Paznen 4. Xumus u oxkpykamomas cpeaa

BemecrBa u matepuaisl B
SKU3HU dyeaoBeka. OCHOBBI

4.1 . 3
9KOJIOTHIECKOM
TPaMOTHOCTHU
Hroro no pazneny 3

Pa3pea 5. O0001menne 3 HaHUI

[ToBTOpenue u o6o0IIEHNE
5.1 3HAHUN OCHOBHBIX Pa3/eiioB 6

KypcoB 8—9 kitaccoB

Hroro no pazaeny 6

PesepBHoe Bpems 0

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 1102




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

Bcero
padoThbI

KonTpoabhbie

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmet xumuu. Pons xumun B
YKU3HU yernoBeka. Mcropus
BO3HUKHOBEHMS U Pa3BUTHUS XUMUHU.
Tena u BemecTBa

[TonsiTHE O TEOPETUUECKUX U
SMIIUPHUYECKUX METONAX MO3HAHUS
B €CTECTBEHHBIX HayKax

[TpakTudeckas pabora Ne 1 o Teme
"[IpaBusia paboTHI B 1a0OPATOPHUH U
pUEMBI OOpALLIEHUS C
nmabopaTOpHBIM 000pyI0BaHHEM"

Huctele BelecTBa U CMECH.
CriocoOnI pa3eneHus: cMecei

[TpakTrueckas padota Ne 2 o Teme
"Paznenenue cMmecelt (Ha mpumepe
OYHMCTKH MOBAPEHHOH con)"

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
aneMeHThl. [IpocTeie u crioxHbIe
BelIeCTBa

Bxonnas nuarsoctuueckas padora.
3HaKH (CUMBOJIbI) XUMUYECKIX
3JIEMEHTOB




BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS

3aKOH MOCTOSIHCTBA COCTaBA.
Xumuyeckasi hopmya.
BasieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

10

OmnpeneneHne BAICHTHOCTH aTOMOB TI0
(dhopMysiaMm OMHAPHBIX COSTUHEHUN

11

OrHoOcUTENbHAA aTOMHAs Macca.
OTHOcHUTENbHASI MOJIEKYJISIPHASI
macca

12

MaccoBas J0JI1 XUMHUYCCKOT'O
9JICMCHTA B COCIMHCHHUHA

13

Haxoxnenue npocreiiiieit
(hopMyJIBI BEIIECTBA IO MaCCOBBIM
JOJISIM DJIEMEHTOB

14

KonnuectBo BemecTsa. Moib.
MonsipHas macca

15

B3anMocBs3b KOIM4ECTBA, MACcChl U
YHUCJIA CTPYKTYPHBIX €IMHHII
BELICCTBA

16

MOHfipHaﬂ MacCa CMECH BCIICCTB

17

MonbHas J0JI1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHUHN

18

HaxoxneHue npocreiien
(bopMyJIBI BEIIECTBA 10 MOJIEHBIM
JIOJISIM 3JIEMEHTOB

19

duznyecKkue 1 XUMHUYECKHUE




asienus. [Ipusnaku u ycnosus
IIPOTEKAHUSI XUMUYECKUX PEAKLUN

20

XuMuyeckue ypaBHeHUs. THIIbI
XUMHUYECKHUX PeaKIIHii

21

Brrunciienus no ypaBHEHHIO
XUMHYECKON PEaKIuU: KOJIMYECTBA
BEILIECTBA, MACCHI I10 U3BECTHOMY
KOJINYECTBY BELIECTBA, Macce
pEareHTOB WIK NPOIYyKTOB PEAKLIMU

22

O0001IEeHNEe U CUCTEMATH3AIUS
3HaHUH 110 TeMe «BemecTBa n
XUMUYECKHUE PEAKITHI

23

Konrponsnas padora Ne 1 o teme
«BemecTBa u XuMH4eCKHe
peaxImm»

24

AHanu3 KOHTPOJIbHON pabOTHI.
Boznyx — cmecs razos. [lonstue o
rasax

25

3akoH ABoraapo. MossipHbIi
00BEM razoB

26

Brruncienus o0béMa, KOJIMYECTBA
BEIIECTBA ra3a Mo U3BECTHOMY €T0
KOJIMYECTBY BEIECTBA, 00BEMY

27

OTHOCHUTENBHAS IJIOTHOCTD I'a30B

28

Brranciaennss oTHOCHTENLHOM
MOJIEKYJIIPHOW MaccChl ras3a 1o
U3BECTHOM OTHOCUTEILHOMU
INIOTHOCTH




29

Beruucienus 006EMOB ra3oB IO
YPaBHCHHUIO XUMUYECKOU PEaKIIUN

30

Kucnopon — aneMeHT u mpoctoe
BemectBo. O30H. Kpyrosopor
KHCJIOPOJa B IPUPOJE

31

XHUMUYECKUE CBOMCTBA KUCIOPOA.
OKcunanl

32

CriocoObI osTyueHHst KUCIOpOAa B
nabopaTopuu U MPOMBIIUICHHOCTH.
IIpumeHeHne kucnopoaa

33

ITpakTuyeckas padora Ne 3.
[Tonmyuyenue u cobupanue
KHCJIOPOJIa, U3YYEHHUE €TI0 CBOMCTB

34

TemnnoBoii 3 ekt xumudeckon
peaKIMu, TEPMOXHUMUYECCKHE
ypaBHEHUS, K30~ U
SHIOTEPMUYECKUE PEAKIIHH

35

Berauciienus mo ypaBHeHUIO
XUMHYECKON PEaKIMU: KOJINIECTBA
BeI[eCTBa, 00BEMA, MACCHI 10
U3BECTHOMY KOJIMUECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WU
NPOJYKTOB PEAKLIUH

36

O06001IeHrEe ¥ cUCTEMaTU3aluI
3HaHuM 1o reme «Bo3nyx. [lonsarue
o razax. Kucnopox. Oxcuas»

37

KonTponbhas padorta Ne 2 o teme
«Bo3nyx. [lonsarue o razax.




Kucnopon. Oxcunbi»

38

AHanM3 KOHTPOJIBHOM pabOTHI.
Bomopon — snemMeHT u mpocToe
BeniecTBo. HaxoxaeHue B mpupo/e.
Crioco0bI ToTy4eHus: BOAOPOaa

39

CDI/I3I/I'-ICCKI/IC U XUMHWUYCCKHUEC
CBOICTBA BOJIOPO/IA.
Hcnonws3oBanue Bogopoa B
KayecTBe TOILIMBA

40

TloHsaTHE O KMCIIOTAX U COIIX.
CocTaB KHUCIIOT U COJIeH

41

[TpakTuyeckas padora Ne 4.
[Tonmyyenue u cobupanue BOAOpOAA,
W3yYEHHUE Er0 CBOMCTB

42

Brruucienus o0béMa, KOJIMYECTBA
BEILIECTBA ra3a 10 U3BECTHOMY €ro
KOJIMYECTBY BEIIECTBA WIH 00BEMY

43

Berauciienus mo ypaBHeHUsIM
XUMHYECKON PEaKIMU: KOJINIECTBA
BeI[eCTBa, 00BEMA, MACCHI 10
U3BECTHOMY KOJIMUECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WU
NPOJYKTOB PEAKLIUH

44

dusuueckue cBoiicTBa Boabl. Boga
B nipupoe. KpyroBopot BojbI B
pupoe

45

3arpsi3HeHue NPUPOIHBIX BO/I.
OxpaHa ¥ OYMCTKA IPUPOIHBIX BOJ




46

XUMHYECKUE CBOMCTBA BOEI.

47

[TonsaTre 00 OCHOBAHUAX U
HHMKATOpaXx

48

PactBopsl. PacTBOpUMOCTE BelecTs
B BOJIC

49

HacplieHnHble 1 HeHaChIILEHHbIE,
KOHIIEHTPUPOBAHHbBIE U
pa3baBieHHbIe pacTBOPbI. Ponb
pPacTBOPOB B MPHUPOJIE U KUIHH
qeJIoBeKa

50

CrniocoObl BbIpaXeHus
KOHIIEHTPALMU PaCTBOPOB:
MaccoBast 10JIs1 paCTBOPEHHOTO
BEIIECTBA, MOJISIPHAST KOHIIEHTPALUS

51

Bbruncnenus ¢ ucnosiab3oBaHueM
MIOHSITHSL «MAaccoBast 10JIs1 BELIECTBA
B pacTBOpeE»

52

BrranciaeHus ¢ UCIoab30BaHIEM
IMOHATHA «MOJIApHAsA KOHICHTPpal A
paCTBOpéHHOFO BCIICCTBA»

53

[TpakTnueckas padbora Ne 5.
[IpuroToBneHue pacTBOPOB C
onpeaeIEHHON MacCOBOM 10eH
pPacTBOPEHHOTO BEIECTBA.
IIpuroroBieHue pacTBOPOB C
ONpeenEHHON MOJISIPHOU
KOHILICHTpalel paCTBOPEHHOTO
BELIECTBA




54

O06001eHre U cucTeMaTH3aIus
3HaHUU 1o temaM «Boxopon.
[ToHsiTHE O KUCIOTAX U COJSAX» U
«Boma. PactBopsl. [lonsitre 06
OCHOBaHUSIX»

55

Konrponsnas padora Ne 3 o
teMaM «Bonopon. Ilonsarue o
KHCJIOTaxX U coysix» U «Bona.
PactBopsl. [lonsiTie 06
OCHOBAaHUSX»

56

AHanu3 KOHTPOJIBHON pabOTHI.
Oxcunpl: cocTaB, KIacCUPHUKAIHS,
HOMEHKJIaTypa

57

HOHy‘IeHI/IC OKCHIOOB

58

XUMHUYECKHE CBOUCTBA OKCUIOB

59

[TonsiTue o rugpoKCUAaX —
OCHOBAHMSIX U
KHUCJIOPOJICOACPKAIIUX KUCIOTaX

60

dusnyeckue 1 XUMHYECKHE
CBOMCTBA KHCJIOT

61

[Tomyuyenue kucinor

62

[LI€noun, UX CBOMCTBA U CIIOCOOBI
MOJTy4YECHUS

63

HepactBopumbie oCHOBaHMS, UX
CBOMCTBA U CLIOCOOBI MOTYUYEHUS

64

[TonsiTe 06 amdoTepHbIX
TUJIPOKCHU/IaX: XUMUYECKUE
CBOICTBA U MOJYyYECHHE.




IIpuMeHeHne BaKHEUIINX
OCHOBAaHUI

65

Conu: cocraB, KnaccuduKarms,
HOMEHKJIATypa

66

@Hsﬂqecxne U XUMHNYCCKUC
CBOICTBa coyel

67

ITommyuyenue coinent

68

['eneTnaeckas CBSI3b MEXKIY
KJIacCaMH HEOPTaHHMYECKUX
COETUHEHUH

69

[TpaxTuueckas padora Ne 6.
Pemenne SKCIICPUMCHTAJIBHBIX
3anadq 1o Teme «OCHOBHBIE KIaCChI
HEOPraHW4eCKUX COCTMHEHUID

70

Brrunciienus o ypaBHEHHIO
XUMHYECKON peaKINy: KOJTHISCTBA
BEIIECTBa, 00bEMA, MACCHI 10
W3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00BEMY, Macce peareHTOB HIIN
MPOJIYKTOB PEAKIIMU

71

Brrunciienne maccol NpoayKTa
pEeaKuru 1Mo U3BECTHOM Macce
OJIHOTO M3 UCXOJHBIX BELIECTB,
B35TOTO B BUJIE PaCTBODPA,
COJZIEpKAIIETo ONPeAeIEHHYIO
MacCOBYIO JI0JIF0 paCTBOPEHHOTO
BEIIECTBA

72

O06001IeHE ¥ cUCTEMAaTU3aIUI




3HaHui Mo teMe « OCHOBHBIE
KJIaCChl HEOPraHUYECKUX
COEIUHEHUN»

73

Kontponbnas padorta Ne 4 o reme
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI

74

AHanM3 KOHTPOJIBHOM pabOTHI.
[TepBbIe MOMBITKYU KJIACCH(PHUKAIINN
XHUMHUYECKHX 3J1eMeHTOB. [IoHsATHE 0
rpynmnax CXOAHBIX SJIEMEHTOB

75

DJeMeHTbI, KOTOpbIe 00pa3yIoT
am(poTepHBIC OKCUJIBI U
THIPOKCHUJIBI

76

OtxkpsiTue Ilepnoanueckoro
3akoHa. [lepronnueckas cucrema
XUMHUYECKUX djiemeHToB ..
Menpeneena

77

Crtpoenue atomoB. CoctaB
aTOMHBIX s1ep. M30Tombl

78

DJIEKTPOHBI. DIEKTPOHHAS
opOuTasib. JHEpreTUH4ecKrue YpoBHU
U TMIOAYPOBHH aTOMa; $-, p-, d-
OpOUTATUPACTBOPUMOCTH BEIIIECTB

79

DeKTpOHHbIE KOH(GUTYpALUH U
ANEKTPOHHO-TpaduyecKue
(bopMyIIbI aTOMOB

80

CtpoeHue 3IeKTPOHHBIX 000J09eK
aTOMOB MEPBbIX 20 XUMUYECKUX




anemeHToB llepuoauyeckon
cuctemsl /.M. Menpaeneera

3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XMMHUUYECKHUX DJIEMEHTOB U

81 UX COE€IMHEHUH B EpUOAAX U
rpymnmax
XapakTepucTuka XUMHYECKOTO

2 3JIEMEHTA MO €ro MOJOKEHUIO B
[Tepuonuueckou cucreme 1. U.
Menneneesa
3navenue [leproguveckoro 3akoHa

23 u [leproanueckoit cucTemsl
XUMUYECKUX 3JIEMEHTOB IS
Pa3BUTHUS HAYKU U IPAKTUKHU

%4 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB

25 KoBasientHast nenonsipHas
XUMUYECKasl CBS3b

26 KoBasienTHas nonsipHas
XUMUYECKasl CBS3b

87 Nonnas xumudeckas CBs3b

28 DNEeKTPOHHBIE U CTPYKTYpPHBIE
(GhOpMyIIbI BEIIECTB

29 Kpucrannmaeckue u amopdabie
BEILIECTBA

90 THIIBI KPUCTAIUINYECKUX PEIIETOK U
UX XapaKTePUCTUKHU

91 [TpuurHbI MHOTOOOpa3uUs BEILECTB,




3aBHCHUMOCTh CBOMCTB BCIICCTB OT
COCTaBa U CTPOCHUA

92

CreneHb OKHUCIICHUSA

93

OKHUCIINTEIBLHO-
BOCCTAHOBUTCJILHEBIC pCaKHI/I

94

XHUMHUYECKHE DIIEMEHTBI —
OKHCJIHTCIN U BOCCTAHOBUTCIIN

95

CocraBneHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii, METO/1 AJIEKTPOHHOT O
OanmaHca

96

O0o01eHue U cCuCTeMaTH3aIus
3HaHui 1o Temam «llepuoamueckuii
3akoH u [leprnoanyueckas cuctema
XUMHYECKHUX 31eMEeHTOB /JI. .
Menneneesa. CTpoeHue aroma» u
«XUMHYECKas CBS3b.
OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKITUNY

97

KoHnTtposbHas paboTa nmo TeMam
«llepuoanueckuit 3aK0H U
[Iepuoanueckas cucrema
XUMUYECKUX dieMeHToB /1. 1.
MenneneeBa. CTpoeHue aToMa» u
«XUMHYECKAs CBI3b.
OKHCITUTEIIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIAN

98

AHanu3 KOHTPOJIbHOHN paOOThI




Beruucnenus npocrenien
MOJIEKYJISIPHOM (hopMyJIBI BeliecTBa

99 10 U3BECTHBIM MACCOBBIM JIOJISIM
9JIEMEHTOB

100 Hrorosas KOHTpOJbHas paboTa 3a Kypc
8 Kmacca
Brrurcnenus mo ypaBHEHUAM
XUMHYCCKOHN PEaKIMU: KOJTHYECTBA

101 BeIleCcTBa, 00bEMA, MAacCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB MU

102 XUMHS B TIPOMBIIUIEHHOCTH

OBIIEE

KOJMYECTBO 102

YACOB IIO

[NPOTPAMME




9 KVIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne aTa ugpoBbIe
n/n Tema ypoka Bcero Kontpoapueie - Tpakruueckue i[fiylleﬂﬂﬂ :)Iﬁl()l)al;OBaTeﬂbele
padoThbI padoThI pecypes:
1 CtpoeHue aToMOB 1
IlocnegoBaTeIbHOCTD 3aIIOIHCHUS
2 AJIEKTPOHHBIX OpOHTAICH aTOMOB MaJbIX 1
MEePUOJIOB
3 CreneHb OKHCJICHHUS M BaJICHTHOCTD 1
4 Bunnl xumMuueckou cBsI3U 1
OOMEHHBIN ¥ TOHOPHO-AKIIETTOPHBIH
5 MEeXaHH3M 00pa30BaHUS KOBAJICHTHON 1
CBA3U. MeXKMOIIEKyIIsIpHBIE
B3aHUMOJICHCTBU
THunbl KPUCTALTUYSCKUX PEIIETOK,
6 0COOEHHOCTH CTPOEHUS KPUCTAJUTHICCKUX 1
pemeToK
7 Bxomnas konTpoapHas pabora 1 1
2 Krnaccudukanus XuMHUECKUX PEaKIHii 1o 1
pa3IMYHBIM MpU3HAKAM
9 DHepreTruka XMMHYECKUX PEaKIUu. |
TennoBoi 3 PeKT XUMUIECKON peaKIuu
10 3akoH ['ecca u ero ciencTBHUs 1

11

Brruncnenus no TepMOXUMHUYECKOMY
YPaBHEHMIO PEAKIMU: TeIIoBOro 3¢ddekra
XMMHUYECKON pPEaKIHMH 10 KOJIUYECTBY




BEIIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIICTO HIIH
00pa30BaBIIETOCS BEIIECTBA

12

ITonstue o CKOpPOCTHU XHUMHYCSCKOM
pcaKknuu.

13

3aKkoH ACHCTBYIONIUX Macc

14

Oueprus aktuBanuu. [lonsaTre o karanuse.
®epmenTtsl. THrHOUTOPBHI.

15

[ToHsiTHE O XMMUYECKOM PaBHOBECHH,
npunHnun Jle [latense

16

@akTOpPBI, BIUAIOIINAE HA COCTOSIHUE
XUMHUYECKOIO PAaBHOBECHSI.
IIporno3upoBaHue BO3MOXHOCTU
IIPOTEKAaHNs XMMUYECKUX PEBPAILCHUN B
Pa3IMYHBIX yCIOBUAX

17

OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu

18

BaxkHble OKHUCIUTENTN U BOCCTAHOBUTEIIH.
ITepmanranat xanus

19

CocraBieHue ypaBHEHUN OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKLUi C
HCIOJIb30BAaHUEM METO/Ia IIEKTPOHHOTO
OanmaHca

20

[IpakTuueckas pabora Ne 1. Pemenue
HKCHEPUMEHTANIBHBIX 33134 110 TeEMe
«OKHCINTENbHO-BOCCTAHOBUTEIbHbIE
peaxium»

21

OO000IIIEHNE U CUCTEMATHU3AIIMS 3HAHUHI 110




Teme « OCHOBHBIC 3aKOHOMCPHOCTU
MMPOTCKAHUA XUMHUYCCKUX peaKLII/II\/JI))

Kontposbnaas padorta Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS

22 XUMUYECKUX peakuuil PacTtBopeHue kak
(UBHKO-XUMHYECKUN TIPOIECCH
AHau3 KOHTPOJLHOM paboThl. PacTBOpeHne

23 KaK (PU3UKO-XMMHUYECKUHl Iporiecc

24 Teopus 37EKTPOIUTUUECKON JTUCCOITAIITU
DNEKTPOIUTHI U HEAJIEKTPOIUTHI

25 HNonHoe npousBeaeHne BOAbI.
Bonoponnslii mokazaresnb

%6 DNEeKTPONUTHYECKAs TUCCOIUAIIHS KUCTIOT,
OCHOBAHHH U CoJIei

27 Peakiiuu nonHnoro oomeHa
CBoiicTBa KMCJIOT, OCHOBAHHHU U COJICH B

28 CBeTe MpEACTaBICHUI 00
AIEKTPOJUTUYECKON AUCCOLMALIHI

29 CocraBneHue ypaBHEHUH peakIiuii HOHHOTO
oOMeHa
[Ipaktuyeckas pabora Ne 2. Pemenue

30 AKCTIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«INEKTPOIUTAYECKAS] TUCCOLIAALIHS

31 I'mpponus conen

32 HoHHbIE ypaBHEHHSI THAPOIN3A COJIEH
IIpakTuyeckas pabora Ne 3. Pemenue

33 9KCIIEPUMEHTAJIbHBIX 33a4 10 TEME

«I'maponus conen»




Brpruncnenus Macchl IpOAYKTa peakuu 110
U3BECTHOU Macce OJHOT'0 U3 UCXOTHBIX

34 BEIIECTB, B3ATOr0 B BUJIE pacTBOPA,
COJZIEPKAIIETO ONPEAECTEHHYIO
KOHIEHTPALMIO PAaCTBOPEHHOTO BELIECTBA
O600mIeHue u cucTeMaTH3anus 3HaHUH 10

35 TeMe «IEKTPOIUTHUECKAS] JUCCOLUALHS.
XHUMHUYECKHE PEAKIIUH B PACTBOPAX»
KonTponsnas padora Ne 2 o teme

36 «INEKTPOIUTUYECKAS TUCCOIHAIINS.
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)»

37 OOm1ast XxapaKTepUCTHKA HEMETAIUIOB

38 OO6mras XxapaKTepuCTHKa TaJOTeHOB

39 XHUMHUYECKUE CBOWCTBA raJOr€HOB.
XHUMHUYECKUE CBOMCTBA XJI0pa

40 Xnopooaopoa. CossiHast KUCIIOTa
[IpakTuyeckas padora Ne 4 o Teme

41 "[losyyeHue cosiHOM KUCIIOTHI, U3yUYEHUe
e€ cBOMCTB"

4 [TonsiTHE 0 KHUCTOPOACOIEPKAIINX
KHMCJIOTax XJopa U UX COJISIX
Borurcnenus mo ypaBHEHUSIM XUMHYECKUX

43 peakuuii, ecu OJJUH UX PeareHTOB JaH B
M30BITKE

44 Baxueiime coequHeHus Xjiopa 1 UxX
HaXO0XJICHHUE B IPUPOJIE

45 OO0mmas xapakTepucTuka 31eMeHToB VIA-

rpynnsl AJIOTpONHbIE MOIU(DUKALIUN




cepsl

CepoBoniopo, cTpoeHue, GU3nIecKue 1

46 XMMHYECKHE CBOMCTBA

47 Oxkcunpl cepsl CepHUcTas KUCIOTA U €&
COJIH.

48 Cepnas kuciora u ee coiau

49 [TIpoMbIIIEHHOE TTOTYYE€HHUE CEPHOM
KHCIIOTBI
Berurcnenus Macchl IpOAyKTa PEAKIUH 110

50 M3BECTHOUM MaccoBoi (00bEMHOIT) nome (%)
€ro BbIX0J1a OT TEOPETUUYECKH BO3ZMOKHOIO

51 OO1as xapakTepucTUKa 3JeMeHTOB VA -
rpynnsl A30T

5 AmMMEaK, ero Gu3NIecKne i XHMUIECKHEe
CBOMCTBA

53 Conu ammoHMS
[IpakTrueckas padorta Ne 5 mo Teme

54 "[lonyuenne aMMHaKka, U3y4eHHUE €ro
CBOMCTB"

55 Oxkcuaet azota (I, 11, 111, IV, V)

56 AzoTHcTas KUcnoTa. A30THast KMCIOTa

57 Conu a30THOM M a30TUCTOM KUCIOT

53 docdop, annmoTpomnHbie MOTUPUKALIUN
docdopa

59 Oxkcuapl pocdopa (111, V) u dhochopnas
KHCIIOTa

60 [ToHsITHE O MUHEpAIBHBIX YA00PEHUSX.




3arpsi3HeHue NPUPOJHBIX BOJOEMOB
COCMHEHUSIMH a30Ta u pocopa

61

VYriepona, ero amuioTponHbie MOAUBUKAITIT
U CBOMCTBA

62

Oxkcunpl yriaepojaa, ux Gusudeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHICCKUE
pOo0GJIEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV)

63

VYroapHas KUCIIOTa U €€ COJIN

64

[IpakTrueckue paboTsl Ne 6 1o Teme
"[Tonyuenue oxcuaa yraepoaa (IV) u
W3Yy4Y€HHUE €ro CBOUCTB"

65

[lepBoHauanbHbIe NOHATUS 00
OpPraHMYECKUX BEIEeCTBAX KakK O
COEIMHEHUSX yTaepoaa

66

[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOJIOB U
UX pOJIb B OBITY U IPOMBIIITIEHHOCTH

67

[TonsiTHE 0 OMOTOTUYECKU BayKHBIX
OpPraHMYeCKUX BEIIECTBAaX — JKUPaX,
OenKax M yriieBoJax

68

Kpemunid, ero ¢pu3zndeckne 1 XUMHUECKUE
cBoiictBa Oxcun kpemuus (I1V),
KpeMHHUEBasi KUCII0Ta, CHIINKATHI

69

bop. bopnas kucnora

70

[IpakTuyeckas pabora Ne7. Perenue
9KCIIEPUMEHTAJIbHBIX 33/a4 10 TEME
«Baxneinmue HeMeTauIbl U UX
COEIMHEHHUS




0606u1eHNE N CUCTEMATM3ALMSA 3HAHMI NO

71 TeMe «Ba)kHelLune HemMeTa bl U UX
coeaunHeHunAa»
KonTponbnas padora Ne 3 o teme

72 «BaxHeite HEMETaIbl U UX
COCIUHCHHS
OO01mmast XapakTepuCTHKa XUMUIECKUX

7 9JIEMEHTOB — METAJJIOB HA OCHOBAHMH HX
nonoxkerus B [ICXD JI.U. Menaeneena
Mertambel A- u b-rpynn
MeTamnndeckas CBsA3b U METaJLINUeCKas

74 KpUCTAJUTMUECKasi peméTka. 3aBUCUMOCTD
(U3NIECKUX CBOMCTB METAJIOB OT
CTPOCHHUSI KPUCTAILIIOB

75 OO01Ire XUMHYECKHE CBOMCTBA METAJIJIOB

76 OO6mue crnocoObl MOTYYEHUST METaJIIOB,
MeTtamutyprusi. CruiaBsl

77 ITonsATHE O KOPPO3UH METAILIOB

78 Mertamnbl A-rpynn. [I{enounsie MeTamibl

79 Haxoxnenue B mpupone. CoiicTBa
IIEJIOYHBIX METAJIJIOB

80 IllenoyHO3€MENBHBIE METAILIIBI
Baxnenmmme coeTMHEHNS KaJIbITH,

81 CBOICTBA, TpuMeHeHue JKECTKOCTh BOJIBI U
CrocoObI €€ ycTpaHeHUS
[TpakTuyeckast pabora Ne 8 o Teme

82 "JKEcTKOCTh BOJBI M METOJIEI €€

ycTpaHeHus"




&3

AmoMuHUN

AMdoTepHbIE CBOMCTBA OKCHIA U

84 TUIPOKCH/IA ATFOMUHUS

85 OO01mmas xapakTepucTHKa METauIoB b-
rpymi (TTOOOYHBIX TTOATPYIIIT)

26 [lepBoHayanbHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSIX

87 Mens u cepebpo

88 [unak

89 Kenezo

90 Oxkcupl, rusipokcuibl U conu xkenesa (1) u
xenesa (111)
[TpakTrueckas padota Ne 9. Perenue

91 SKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Baxxuei1me MeTaJlIbl U UX COSTUHCHUI

9 PaznuuHble TUIIBI BBIYUCIIEHUH IO
YpaBHEHUSM XUMHUYECKUX PEaKIUn

93 KonTponsnast padora Ne 4 o teme
«BaxxHenmme METaJJIbl U UX COCIMHEHUS

94 XuMus U 310pOBbE

95 HoBbie maTepuaibl ¥ TEXHOJIOTHH.
[IpuHIHUIIBI «3ENEHON XUMUN
XUMHUYECKOE 3arpsi3HEHNUE OKPY KaroIei

96 cpenpl. [TonsTre o npeaenbHO TOMyCTUMOM
koHuentpanuu Bemects (1K)

97 Knaccudukanus XuMHUECKUX peakIiuii 1Mo

PAa3JIMYHBIM ITPpHU3HAKAM




98

[Iporno3upoBaHue BO3MOKHOCTH
MPOTEKaHUsI XUMUYECKHUX MPEBPAILCHUN B
Pa3IMYHBIX YCIOBUAX HA OCHOBE
MPEJICTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJIUHAMUKH.

99

CBOICTBA KHCIOT, OCHOBAHUM U COJICH B
CBETE IMpEACTaBICHUI 00
3JIEKTPOJIUTUYECKON AUCCOUMALINT

100

NTorosast KOHTPOJ/IbHas paboTa 338 OCHOBHYHO
LLKOJY

101

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. DIEKTPOIIn3.

102

Xnmuns B 6bITY

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJBHOM TIPOI'PAMMOBI

8 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs
pe3yjabTarta
1 ITo Teme: «IlepBoHayanbHBIE XUMHUUYECKUE TTOHITHUS»
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IIOHATHUHA: aToOM, MOJIEKyJa,
XUMUYECKHA JJIEMEHT, IMPOCTOE BEIIECTBO, CIOXXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAsS), BaIEHTHOCTh, OTHOCHUTEIbHAS aTOMHas U
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBast JIOJIsI XUMHUYECKOTO JJIEMEHTa B COCMHEHUU, MOJISPHBIA 00BEM,
XUMHUYECKasl peakius, KIACCU(PUKAUS PEaKIUi: PEaKIuu COCTUHCHHS,
peaknuu paslIOKEHUsS, PEaKIUU 3aMEIICHHs, peakiuu OOMEeHa, JK30- H
SHAOTEPMUYECKUE peaKlMH, TerioBo dddexkT peakuuu, pacTBop,
MaccoBas JIOJIsI BEIIeCTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XUMUYECKUX TOHATHH W
' MPUMEHSTH 3TH MOHATHUS TIPU ONMKUCAHUH BEIIECTB U UX MPEBPAICHUIN
13 UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY ISl COCTaBIEHUS (hOPMYJI BEIIECTB
’ U YPaBHEHUN XUMHUUYECKUX PEaKIUI
14 pPacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
’ COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaapO
1.5 OTIPEICIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
L6 KIaccu(pUIMpoBaTh XUMHUYECKHE peakiuu (MO0 YHCIy H  COCTaBy
’ YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, IO TEINIOBOMY (D deKTy)
1.7 BBIYHUCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIUUCIIATH MAaCCOBYHO JOJIO XHMHUYECKOTO »JJleMeHTa 1o ¢opMmyle
' COeIMHEHNS,
1.9 BBIUMCIISATH MACCOBYIO JOJIIO BEMIECTBA B PACTBOPE
110 NPUMEHATh E€CTECTBEHHOHAYYHBIE METOJbI TO3HAHWS — HaONIO/ICHNUE,
' U3MEpPEHHE, MOJCIIMPOBAHNE, IKCTIEPUMEHT (PeasIbHbIA U MBICIICHHBIN )
2 ITo Teme: «BaxkHeiiue npeACcTaBUTEIM HEOPTAaHUYECKUX BEILIECTBY»
)1 pPacCKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX IOHSATUN: OKCHJ, KHUCIIOTA,
' OCHOBAHHE, COJIb
) ONpeNeNsaTh MNPUHAMICKHOCTh BEIIECTB K ONPEAEIEHHOMY  KJaccy
) COeIMHEHHH M0 GopMyIam
23 KJIacCCU(UIIMPOBATH HEOPTAaHUYECKUE BEIIECTBA
2.4 XapaKTepu30BaTh (OMUCHIBATH) OOMIME XUMHUYECKHE CBONCTBA BEIIECTB




Pa3JIMYHBIX KJIACCOB, NOATBEPKJAsl OMMCAaHUE NMPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOI'O
COCTaBa, BO3MOJKHOCTU IIPOTCKAHHUA XMMHYECKUX IIPEBpAIlCHU B
Pa3INYHBIX yCIOBUSIX

2.6

cJeIoBaTh MPaBHIaM IMOJIb30BAHMS XUMUYECKOM OCYA0N U TabOpaTOpHBIM
o0opysoBaHHEM, a Takke TNpaBWiaM OOpalleHUs C BEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKLHMSIMH IO  BBIIOJIHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKHX OIBITOB 110 MOJIYYECHUIO U COOMPAaHUIO ra3000pa3HBIX BEIIECTB
(Bomoposa M KHCIIOpOJa), MPUTOTOBJICHHIO PACTBOPOB C ONpEAETIEHHOM
MacCOBOM JI0JIEMl pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATh W IMPOBOJIUTH
XUMHYECKHE HKCIICPUMEHTHINIO PACIIO3HABAHWIO PACTBOPOB IIENIOUEH W
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JakMyc, peHomdTanenH, METUIIOPAHK U

JIPYTHUE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo Teme: «llepuoanyeckuii 3akoH U Ilepuoguyeckas cucteMa XUMHYECKUX
sanemenToB [[. M. MenneneeBa. CtpoeHue aToMoOB. XHUMHUYECKas CBS3b.
OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI)

3.1

pPaCKpeIBaTb CMBICII OCHOBHBLIX XHMHYECKHUX MMOHSATHH: AApO aroma,
BHCKTpOHHBIﬁ clIon aToMa, aTOMHasA Op61/ITaJ'IB, paanycC aTomMa, XUMHYCCKasi
CBA3b, oJsipHasd n HCIIOJIIPpHAaA KOBaJICHTHas CBA3b,
SJICKTPOOTPULATCIIBHOCTL, HOHHAs CBA3b, MOH, KATHOH, AHWOH, CTCIICHb
OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XHUMHUYCCKUE 3JICMCHTbBI

3.3

ONHKCBHIBaTh M XapakTepu3oBaTh TaOnmuuHyo ¢opmy Ilepuonndeckoit
CUCTEMBl XMMHMYECKHMX DJIEMEHTOB: pa3nyaThb IOHATUSA  «IJIaBHAs
noarpynna (Arpynna)» u «nobounas noarpynmna (brpynma)y, «Mamsie» u
«OoIpIINe» MEePHOIbI

3.4

packpbeiBaTh  cMmbici  Ilepumonmueckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBATh IIOHUMAaHHUE IIEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKHX IEMEHTOB OT UX M0J0KeHUs B [leproanyeckoi cucreme

3.5

COOTHOCUTH 0003HaYEHHS, KOTOpbIe UMeroTcsl B Tabnuue «llepuonnyeckas
cucreMa xumuueckux osnemeHtoB J[.M. MenneneeBa» ¢ YUCIOBBIMU
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX JJEMEHTOB (COCTaB U
3apsn  sapa, oOlee YHUCIO AJIEKTPOHOBHM  paclpeiesieHue HX 10
AJIIEKTPOHHBIM CJIOSIM)

3.6

ONpECACIIAThL CTCIICHb OKHUCJIICHUA 9JICMCHTOB B 6I/IHaprIX COCAMHCHHUAX

3.7

OTMpEeNeNsiTh BHUJA XUMHYECKOM CBS3M (KOBAJIEGHTHAasT W  HOHHAs)B
HEOPraHUYECKUX COCTMHEHUSIX

9 KJIACC




Kon
NPOBEPSIEMOro
pe3yJbTara

1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBo U XUMUYECKas pEaKnus»

1.1

packpbIBaThb  CMBICI  OCHOBHBIX XMMHYECKUX IOHSTHH:  pPacTBOD,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, FNEKTPOIUTHYECKAS AUCCOLUALIMS, peaKLIUU
HMOHHOro OOMeEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTHMbIE PEAKLMH, OKUCIUTEIIbHOBOCCTAHOBUTENIbHbBIE PEAKIIUHU,
OKHCIIUTEIb, BOCCTAHOBUTEJb, OKUCIIEHUE U BOCCTAHOBJIEHHE, aJUIOTPOIINS,
aM(pOTEepHOCTh, XUMUUECKas CBA3b (KOBAJICHTHAs, HOHHAs, METAJUINYECKas),
KpUCTAJIIIMYECKAsl PEIIETKA, CIUIABbl, CKOPOCTh XUMUYECKON PEAKIINU

1.2

HITIOCTPHUPOBATE B3aWMOCBA3b OCHOBHBIX XHMHYCECKHUX MOHATUH U
MPUMCHATD 9TU IMOHATHUA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHHfI

1.3

COCTaBJISITh  YPAaBHEHUS  DJIEKTPOJIUTHUECKOM  JUCCOLMALUU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIM MOHHOIO
oOMeHa

1.4

pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKLU
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OalaHca ATUX peaKIuii

1.5

MPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

Ilo Temam: «Hemeramnmsl W uxX coeauHeHus» U «Metalwibl U HUX
COEIUHEHUS)

2.1

XapaKTepu30BaTh (OMUCHIBaTh) OOIIKME U CleHu(pUIECKUe XUMHUYECKUE
CBOMCTBAa IPOCTBIX M CIOXHBIX BELIECTB, NOATBEPXKAas ONHUCAHUE
MPUMEPAMHU  MOJIEKYJISIPHBIX M HWOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XMMHYECKHUX PEaKUi

2.2

COCTABJITb  YPABHCHUA peaKuHﬁ, MNOATBCPXKAAOINX CYHICCTBOBAHUC
T€HETUYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MO)KHOCTH TIPOTEKAHHS XHWMHUYECKHX TMPEBPAIICHUH B Pa3IMYHBIX
YCIIOBUSAX

24

CJIeI0BaTh IIPAaBUJIaM I10JIb30BAHMSI XUMHUUYECKOM NOCYA0H U J1JaOOpaTOPHBIM
o0opysoBaHHMEM, a TakkKe TNpaBWiaM OOpamIeHUs C BEIISCTBAMH B
COOTBETCTBUHN C HHCTPYKIUAMU 10 BBITIOJTHECHUIO na60paT0prlx
XUMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaKa 1 yriIeKUCIIOro rasa)

2.5

NPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaUeCTBEHHBIH COCTAaB Pa3IMUHBIX
BEIIECTB: PACMO3HABATH OMNBITHBIM IyTEM XJIOPUA-, OpOMUA, HOJIHI,
kapOooHat, Qocdar, cunukar, cynbdar, THUIAPOKCUAUOHBI, KATHOHbI
aMMOHHMS, HOHBI M3YYEHHBIX METAJUIOB, IPHCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB

ITo Teme: «XuUMUS U OKPYIKAOILIAsL Cpeay




pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonatuid: IIJIK Bemecrtsa;

31 KOPPO3HsI METAJLJIOB
NPUMEHSTh OCHOBHBIE OTIEPAIIMU MBICIIUTEIILHOU JICATEIIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 00OOIICHHE, CUCTEMATH3AIINIO, BBISBICHUE TPUYUHHO-
3.2 CIICJICTBEHHBIX CBS3€H — IS U3YYCHUS CBOWCTB BEIIECTB W XUMHYECKHX

peakuuii; €CTeCTBEHHOHAy4YHbIE METOJbl TNO3HaHWs — HaOJII0JCHHE,
U3MEpEeHHe, MOIETUPOBAHNE, SKCIIEPUMEHT (PEeasIbHbII U MBICIICHHBI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

HepBOHaanBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XUMUM B KU3HU 4YesiOBEKa. XMMHS B CUCTEME HayK. Tema u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEILIECTB

1.2

Ilonstue o MCTOJaX IIO3HAHUA B XHUMMHHU. Ywucteie BCMICCTBA M CMCCH. Cnoco0n1
pa3aciiCHuAd cMmeceit

1.3

ATOMBI U MOJNEKYJbl. XUMHYECKHE 31eMEHTbl. CHMBOJIBI XMMHUYECKUX A3JIEMEHTOB.
[IpocTsle 1 cnOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOcUTENbHAss aToMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 1011 XMMUYECKOTO 3JIEMEHTA B COCAMHECHUN

1.5

KonnuecTtBo BenectBa. Monb. MossipHas Macca. B3aumMocBs3b KOIMYECTBA, MAacChl U
YHuCclla CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€Tel mo ¢dopMmynaM XUMHYECKUX
COEeIMHEHUN

1.6

@u3NYECKNEe U XMMHYECKHUE ABJICHUA. XUMHUYECKAs peakuus U €€ MpU3HaKh. 3aKOH
COXpPaHEHHUS MacChl BEIIECTB. XuMuueckue ypaBHeHus. Kiaccuduxamus XxumMmudeckux
peakiuii (COeAMHEHUs, Pa3I0KEeHUS, 3aMeLIeHHsI, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYIOW, C NpaBUIIaMH
paboTtel B mabopaTopuu U NMpu€MaMu 0OpaIleHus ¢ Ja00paTOPHBIM 000PYyI0BaHUEM,
M3y4YeHHE U OomucaHue (PU3MUYECKUX CBOWCTB OOpPAa3IOB HEOPraHUYECKUX BEIIECTB,
HabOmoneHne (usnueckux (IJIaBJIeHHE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B
CTYNKe, KWIIEHWE M KOHJACHCAllMs BOJbI) M XUMHYECKHX (TOpEHHE CBEYH,
MPOKAJIMBaHWE MEIHOM IMPOBOJOKH, B3aUMOACHCTBHE Mela C KHUCIOTOW) SIBICHUH,
HaONIOJICHWE ¥  ONHCAaHWE TMPHU3HAKOB TMPOTEKAHUS XUMHYECKHX PEaKIuil
(pazmokeHue caxapa, B3aMMOJICWCTBHE CEPHOM KHCJIOTHI C XJIOPHIOM Oapwus,
pasnoxenue ruapokcuna meau(ll) mpu HarpeBaHum, B3aMMOJEUCTBHE XKeje3a C
pactBopom conu meau(Il), nzyuenue crmocoOoB pazneneHusi cmeced (C MOMOIIBIO
MarHuTta, (UIbTpOBaHWE,  BBIIAPUBAHWE, JUCTWUIANMS,  XpomaTtorpadus),
NpOBEJICHUE OYMCTKH IOBApPEHHON COJM, HAOJNIOJIEHUE M OMHCAHHE pPe3yJIbTaTOB
NPOBEJCHHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHHE
Mojienie MOJIeKY (IapoCTeP>KHEBbIX)

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucinoposn — aneMeHT U IpocToe BELIECTBO.
Haxoxpaenue kuciopoja B mpupoae, GuU3ndecKkue U XUMUISCKUE CBOMCTBA (PeakIuu
ropenus). Okcupnsl. [lpumenenne kucinopona. CrnocoObl MOMyYeHHsT KHCIOpPOJa B
naboparopur M TpoMbllUIeHHOCTH. KpyroBopor kucinopoga B mpupoge. O30H —




IOTPOIHAS MOTUPUKAIHS KHCIOPOIa

2.2

TernoBo#t 3(GEKT XMMUUECKON peaKknnuu, TEPMOXMMHUYECKHE YPaBHEHHS, JK30- U
SHIOTEPMHUYECKUE peakiuu. TOMIMBO: yrojllb W METaH. 3arps3HEHUE BO31yXa,
yCcUJIeHHE TTapHUKOBOTO 3((ekra, pazpylieHne 030HOBOTO CI0s

23

Bonopon — aieMeHT W mpocToe BemecTBO. HaxokaeHue BoJOpoaa B IPHPOJIE,
(u3HYeCKre U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MmoTy4eHus. KHcaoTel u
CONu

24

MounsipHbiii 00BEM ra3oB. Pacy€Tbl M0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue cBorcTBa BoAbl. Bojga kak pactBopurenb. PactBopbl. HacellieHHble U
HEHACBIIIECHHbIE pacTBOphl. PacTBOpuMOCTH BemecTB B BoJe. MaccoBas J0Jist
BELIECTBA B pacTBOpe. XUMHUUECKHE cBOMCTBA BoAbl. OcHOBaHusA. Posib pacTBOpoB B
OpUpoJe U B JKU3HU UeloBeKka. KpyroBopor Boabsl B mpupoje. 3arps3HEHHE
pUPOIHBIX BoJ. OXpaHa U OYHUCTKA TPUPOTHBIX BOJI

2.6

Knaccudukanus Heopranmueckux coenuHeHuid. Oxcunpl. Knaccudukanus oxcuuos:
coneoOpa3yomiue (OCHOBHBIE, KHCIOTHBIE, amM(pOTEepHBbIE) U HECOICOOpas3yIolIue.
HomeHnknarypa okcunoB. @u3nueckue 1 XUMUYECKHAE CBOMCTBA OKCHIOB. Ilonmyuenue
OKCHJIOB

2.7

OcnoBanus. Knaccudukanuss ocHOBaHM: IMIETOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenkmarypa ocHoBanuii. PuU3WUECKME M XUMUYECKHME CBOKWCTBA OCHOBAHMHIA.
[Tony4yenue ocHOBaHUI

2.8

Kucnorel. Knaccudukamuss kucinor. Homenkmatypa kucior. ®Puszmdeckue U
XUMHUYECKHE CBOiicTBa KHUCIOT. Pan axktuBHocth MetasuioB H.H. bekerosa.
[Tonyuenue kucnot

2.9

Comu. Howmenknatypa coneil. @usnueckne W XHUMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue coneit

2.10

I'enetnueckas cBsI3b MCXKAY KJIaCCaMU HCOPTaHNUYCCKUX COG,Z[HHGHPIP'I

2.11

XUMUYECKUIN 3KCIEPUMEHT: KaueCTBEHHOE ONpEENICHUE COJAEp>KaHUsl KUCIOpoJa B
BO3/yXe, MOJy4YeHHe, COOMpaHue, paclo3HaBaHUE M U3y4YEHHE CBOMCTB KHCIOPOJA,
HaOMI0IeHNEe B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U yCIOBUS BO3HUKHOBEHHS U
MpeKpalieHus: TopeHus (moxapa), 0O3HaKOMIIEHHE ¢ 00pa3liaMy OKCHIOB U OINMCAaHUE
WX CBOWCTB, MOJy4YeHHE, COOMpaHKe, paclo3HaBaHUE U M3yYeHHE CBOMCTB BOAOPOJA
(ropenue), B3aumojelcTBue Boaopona ¢ okcuaom  meau(ll)  (Bo3amoxkHO
WCIIOJIb30BAaHUE BUICOMATEPHUATIOB), HAOI0IeHHE 00pa3IlloB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJICIOBaHHUE OCOOCHHOCTECH pAcCTBOPEHHUS BEHIECTB C  Pa3IUYHON
pacTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOWM MacCOBOM J0JIei
pacTBOPEHHOTO BEIIECTBAa, B3aWMOJEWUCTBHE BOJbI C MeTalaMH (HaTpueM U
KaJbIeM) (BO3MOKHO MCIOJIb30BaHUE BUJEOMATEPHANIOB), ONPEIEICHUE PACTBOPOB
KUCJIOT W I[IeloYeld ¢ TOMOIIbI0 HWHAMKATOPOB, HCCIENIOBaHUE OOpa3IoB
HEOPTaHMYECKHUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS OKPACKU
WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYCH, U3YUYCHHUE B3aMMOJCHCTBHS OKCHIA
meau(Il) ¢ pacTBOpoM CEepHOM KHCIOTBHI, KHUCIOT C METa/VlaMH, peaKIuil
HEUTpamu3alui, IMOJIy9eHUE HEePaCTBOPUMBIX OCHOBAHHM, BBITECHCHHE OJIHOTO




MeTajlja IPyrMM M3 pacTBOpa COJIM, PELICHHE JKCIEPUMMEHTAIbHBIX 3a1ad 10 TEME
«BaxHenmue Kiacchl HEOPraHMYECKUX COCTUHEHNI»

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema XUMUYECKUX 3i1eMeHTOB [1. 1.
MenneneeBa. CtpoeHue aToMoB. XUMHUecKasi CB3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKLIUU

3.1

[lepBble MOMBITKM KiIacCU(PUKAMK XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O rpynmax
CXOJHBIX DJJIEMEHTOB (ILEJOYHbIE M IIEIIOYHO3EMEJIbHBIE METaJlIbl, TaJlOTeHBbI,
WHEpTHBIE Ta3bl). OJEMEHTBl, KOTOphle OOpa3yloT aMm@oTepHble OKCHIBI U
TUIPOKCHIBI

3.2

[lepuonnueckuii 3akoH. llepmogmyeckass cucrema XuMu4eckux sieMeHtoB J[.U.
MenneneeBa. KopotkomepuoaHass w mjMHHONEepuoaHas ¢opmbl [lepuomnyeckoi
cucteMbl xumuyeckux snemeHToB J[.W. MenneneeBa. Ilepuoasl u rpymnmsl.
®u3nUecKuil CMBICI MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA
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Crpoenne atomoB. CoctaB aroMHbIX snuep. M3otombl. Onexktponbl. CrpoeHue
3JICKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMUYECKUX AeMeHTOB [leproanyueckoi
cuctemMbl JI.MI. MenneneeBa. XapakTepucTUKa XHUMHYECKOTO 3JEMEHTa IO €ro
nosnoxeHuto B Ilepuoanueckoii cucreme [I.M1. Menneneesa
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3aKOHOMEPHOCTH  HW3MEHEHHUS  paJuyca aTOMOB  XHMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IpylnaM M IMEepUOJaM. 3HAYEHUE
[Tepuoanueckoro 3akoHa u [lepuoanueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB IS
pa3BuTHs Hayku U npaktuku. /.M. MennaeneeB — yu€Hblil U TpaxaaHUH

3.5

Xumuueckass  cBs3b.  KoBasmeHTHas  (NmOJisipHass W HEMOJSpHAsi)  CBA3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. VloHHAs CBS3b

3.6

Crenenp okucieHus. OKHCINTEILHOBOCCTAHOBUTEILHEIC pCaKkuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH IKCIIEPUMEHT: U3ydYeHHEe 00paslioB BEIECTB METaUIOB U HEMETAaJUIOB,
B3aMMOJICCTBHE THAPOKCUIA IMHKA C PACTBOPAMH KHCIIOT U ULIeNIouel, IpOBEACHHE
OTIBITOB, WJLTIOCTPUPYIOMINX MPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIHiA
(ropeHue, peakiuu pa3ioKeHHs, COeTUHEHNUS )

9 KUIIACC

Kox
1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo u xumunyeckas peakuus. [losropenue

1.1

[lepuonnueckuii 3akoH. llepmoandeckas cucrteMa XuMuueckux ssemeHToB JI.U.
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHMH CBOMCTB
XUMUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaIMs, KaJbLUA U UX COCAUHEHUN B
COOTBETCTBUU C IOJIOKEHHUEM 3iieMeHTOB B I[lepuoanueckoil cucreMe U CTpOECHUEM
HX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHUAbI XHMHYECKOH CBsI3U. THUIIBI KpUCTAJINIMICCKUX peI_HéTOK,




3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOM PEImIETKM W BHJA
xuMudeckor cBs3u. Kiaccudukanus m HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB
(MeXIyHapoaHas U TpUBHAJIbHAs). XMUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMyHBIM  KjaccaM  HEOPraHWYEeCKHUX  COCIMHEHMUM, TEHeTHYecKas  CBs3b
HEOPraHUYECKUX BEIECTB

1.3

Knaccnpukamuss XMMAYECKHX PEaKIHUid IO Pa3IMYHBIM TpU3HAKaM (10 YUCITy U
COCTaBY y4aCTBYIOUIMX B PEaKIMH BEILIECTB, [0 TEMIOBOMY 3((DEKTY, 0 U3MEHEHUIO
CTENEHEH OKUCIEHUS XMMHUYECKMX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTajnzaropa). JK30- U SHAOTEPMUYECKUE PEAKLUU, TEPMOXUMHUYECKHUE YPaBHEHHUS.
ITonsATHE O CKOPOCTU XMMHUYECKOU peaKIuu

1.4

[Tonsatne 00 OOpaTUMBIX M HEOOPATUMBIX XHMHUYECKHX peakiusx. [loHsTtue o
TOMOT€HHBIX U TEeTePOTeHHBIX peakuusx. [loHATHE O XUMHYECKOM paBHOBECHH.
@akTophl, BIUAIOIME HA CKOPOCTh XHMHYECKOM pEakIMH U IOJOKEHUE
XUMHYECKOIO PABHOBECHS

1.5

OKHCIIUTEIFHO-BOCCTAHOBHUTEIIbHEIE pcakuuu, BHCKTpOHHBIfI 6anch OKHCJIHNTCIIbHO-
BOCCTAHOBUTEIbHOM  peakumu.  CocTaBieHHWE  YpaBHEHHUM  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca

1.6

Teopust ANEKTPOTUTUYECKON JIUCCOLMUALUMU. IIEKTPOJIUTBI U  HEIIEKTPOIUTHL.
Karuvonbl, aHuoHbl. MexaHW3M AUCCOLMAIIMM BEIIECTB C pa3IMYHBIMU BUIAMU
xuMuyeckon cBszu. Crenenp auccounanuu. CUIbHBIE W CJIa0ble AJIEKTPOJIUTHL.
Peakuyu nonHoro oomeHa. Y cioBus IpOTEKaHUS! PeaKIil HOHHOTO 0OMeHa, MOJIHbIE
Y COKpAIlIEHHBIE HOHHBIE YpaBHEHHS peakiuil. CBONCTBA KUCIOT, OCHOBAHHM U COJIEH
B CBETE TMpPEJCTaBICHUH OO0 DSIEKTPOJUTHUECKOW aucconuanuu. KadecTBeHHbBIS
peakuuu Ha UOHBL. [loHATHE O THApONIN3E CoNen

1.7

XVUMHUYECKUI 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aaMmasa), CI0XKHBIX
BEUIECTB (XJIOpUJA HATPHs); HCCIIEIOBAaHHE 3aBUCHUMOCTU CKOPOCTH XMMHMYECKOM
pEaKIMU OT BO3AECUCTBUS Pa3IMUYHbIX (DAKTOPOB; UCCIEIOBAHUE IIEKTPONPOBOAHOCTH
pPacTBOPOB BEILECTB, Mpoliecca AUCCOLUALMM KUCIIOT, Lesoueil U coseil (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEpPHANIOB); TPOBEJIEHHE OIBITOB, WJUTIOCTPUPYIOIINX
NPU3HAKKU NMPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BbIIEIECHUE
rasa, oOpa3oBaHME BObI); OIBITOB, HUTIOCTPHPYIOIIUX NPUMEPHl OKUCIUTEIHLHO-
BOCCTAHOBUTENIbHBIX pEaKkUUid (rOpeHHe, peakUuu pas3JIoKEHUs, COEIUHEHUs);
pacno3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIBI0 KaueCTBEHHBIX PEaKIMi Ha
MOHBI; PELICHUE SKCIIEPUMEHTANIBHBIX 33124

Hewmerannel u ux coequHeHUs

2.1

OOmas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
crenieHu okucieHus. CrpoeHue M (U3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHUMHMYECKHE CBOMCTBAa Ha IpUMepe Xjopa (B3auMmojeilcTBue ¢
MeTajulaMH, HeMeTaulaMu, mienoyamu). XiopoBogopoa. CoinsHas —KHUCIOTa,
XUMHUYECKHE CBOWCTBA, MIOJIy4eHUE, IpUMEHeHne. JlelicTBHE XJ10pa U XJI0pOBOIOpOIa
Ha OpraHu3M uesloBeKa. BaykHelme XJI0pyu/Ibpl 1 UX HaX0XACHHUE B IPUPOJIE

2.2

OO6mas xapakrepuctuka 3memMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BELIECTB — KUCJOPOJa U Cepbl. AJIOTPOIHbIE MOIU(MUKALNUA KUCIOPOAa U CEphL.
Xumudeckue cBoicTBa ceprl. CepoBOAOPOI, CTpOCHUE, (DU3NIECKUE U XUMUUYECKUE
cBoiicTBa. OKCHIBI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas KHCIIO0Ta,
¢u3nueckue U XMMUYECKHE CBOICTBa (00IIMEe Kak MpeAcTaBUTENs Kiacca KUCIOT U
cneuupuyeckre). XUMHUUECKUE PpEaKIUH, JIeKAllde B OCHOBE IPOMBIIUICHHOTO
crnocoba monyyeHus cepHOM KuciaoTel. [Ipumenenue. Conam CepHON KHCIOTHI,
KadecTBEHHasl peakius Ha cyibpaTr-uoH. HaxoxxaeHune cepsl M €€ COelMHEHHMH B
npupojie. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl COEAMHEHUSMU CEpbl
(KUCIIOTHBIE  JOXAM, 3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
MPEIOTBPALICHUS
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OOmast xapakrepucTuka 351eMeHTOB VA-rpynnbl. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBIE CTETIEHN OKUCIIEHUs. A30T, pacCpOCTpaHEeHUE B MpUpoJe, PU3NIEeCKHe
U XMMUYecKHe cBoiicTBa. KpyroBopotT a3ora B mpuponae. AMMHAK, ero pU3HUECKue U
XUMHYECKHE CBOMCTBA, MOTy4YeHue u mpuMeHeHne. Coim aMMOHWMSI, UX (u3ndecKue u
XMUMHYECKHE CBOWCTBA, NMpHMeHeHHe. KadecTBeHHass peakius Ha HOHBI aMMOHHSL.
A30THas KUCI0Ta, €€ ToJlydeHHe, PU3NIECKHe U XUMUUYECKHE CBOMCTBA (OOIIHE Kak
MpEJICTaBUTEN KJlacca KHUCIOT U crnernuduueckue). Vcmonp3oBaHHe HUTPATOB U
cojieil aMMOHMS B KaueCTBE MHUHEpAIbHBIX yNOoOpeHui. XUMHUYecKoe 3arps3HEeHue
OKpY’Kalollel cpenbl COEAMHEHMSIMHM a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHue
BO3/1yXa, MIOYBHI  BOJIOEMOB)
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®dochop, amnorponHbie Moaudukanuu Gochopa, GUIMYECKHE H XHUMHYECKHE
cBorictBa. Okcua ¢ocdopa(V) u dochopHas kuciora, GU3NIECKUE U XUMHUYCCKUE
cBoOiicTBa, monydeHue. lcnomp3oBanue ¢ocdaroB B KauecTBE MUHEPATbHBIX
yaoOpeHuit

2.5

OO6mas xapakrepuctuka smemMeHToB [VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHU OKUCICHHsS. YTJIepoA, aUIOTPOIHbIE MOIU(PUKALINU,
pacnpocTpaHeHHe B MpHUpoje, U3NYECKHUE M XUMHYECKHE CBOICTBa. AcopOuus.
Kpyrosopot yraepona B npupoze. Okcupl yriepoja, ux GU3nuecKue 1 XuMHUUeCKue
CBOICTBa, JEHCTBUE HA IHKUBBIE OPraHuW3Mbl, IIOJYyYEHUE U IPUMEHEHUE.
DKoJoru4eckrue mpoOJieMbl, CBsi3aHHble C okcugom yriepona(IV); rumotesa
r7100aTbHOTO TIOTEIUICHUS KIIMMAaTa; MapHUKOBBIM A ¢eKT. YrompHas KUCIOTa U e
coilM, MX (U3NYECKUE M XUMHUYECKHE CBOWCTBA, MOJY4YEHHE W MPHUMEHEHUE.
KauecTBeHnHas peakuuss Ha KapOoHaT-MOHBI. Mcrmonb3oBaHue kapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO03SHCTBE

2.6

[lepBoHauanbHBIe TOHATHS OO0 OPraHMYECKUMX BEIIECTBAX KAaK O COCAMHEHHSX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IJIMLIEPHUH, YKCYCHasl KUCIIOTa).
Ux cocraB n xumuyeckoe ctpoeHue. [loHsTre o GMOIOrH4YecKy BayKHBIX BEIIECTBAX:
KHUpax, OeKax, yriaeBo/iax — U UX poJi B KU3HU delloBeka. MaTtepuanbHOe e IMHCTBO
OPraHWYECKUX U HEOPraHUYECKUX COCITMHEHUN

2.7

KpemHuuii, ero ¢usuueckue U XMMHUYECKHE CBOWCTBA, MOJYYCHHE M NPUMEHEHHE.
CoenuHeHus kpeMHus B ipupojie. O0mue npeacrasieHust o0 okcuae kpemaus(1V) u
KpeMHUEeBOM kuciaore. CHUIMKAThl, HUX HCIOJb30BaHWE B ObITY, MEAMIIMHE,




HpOMI)IHIJ'IeHHOCTI/I. Ba)KHeﬁHIHe CTpOI/ITeJ'II)HI)Ie MaTepI/IaJ'II)II KepaMI/IKa, CTCKIJIO,
IIeMeHT, ©OeToH, kene300eToH. [IpoGmembl  6Ge30macHOTO  MCIOJb30BaHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IIOBCEAHCBHON KH3HU

2.8

XUMHUUECKUH SKCIEPUMEHT: U3yUeHHE 00pa3liOB HEOPTaHNUECKUX BEIECTB, CBOWCTB
COJITHOM KHCJOTBI, TPOBEACHME KAuECTBEHHBIX pEakUUid Ha XJIOPHUI-UOHBI U
HAOJIIOJIEHUE MPU3HAKOB MX MPOTEKAaHMsI; OMbBITBHL, OTpa)karolume (usnueckue u
XUMHYECKHE CBOMCTBA TaJIOTEHOB U MX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpasmamMu XJOPUAOB (TalOTCHH]IOB);
O3HAKOMJIEHHE ¢ 00pa3uamu cepbl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpHaJIOB); HaOIIOAEHUEe mpolecca OOyIJIMBaHUS caxapa IoJ JeicTBueM
KOHICHTPUPOBAHHON  CEPHOM  KHUCIOTBI; M3YyYEHUE  XMMHYECKHX  CBOMCTB
pa30aBICHHON CEepHOIl KHUCIOTHI, MPOBEJICHHE KAaYeCTBEHHOW PEaKLUU Ha CyJbQat-
WOH U HAONIOZCHHE NpHU3HAKA €€ MPOTEKaHHs, O3HAKOMIIEHHE C (U3UIECKUMHU
cBoiicTBaMH a30Ta, (ocdopa W WX COEAMHEHUH (BO3SMOXKHO HCIOJIH30BAHUE
BHJIEOMATEPHAIOB), oOpa3liamMu a30THBIX W (POCcOpHBIX yHOOpEHMIt; MOTydeHHUE,
coOupaHue, pacro3HaBaHME€ M M3yYEHUE CBOICTB amMMHaka; IPOBEJICHUE
Ka4eCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUSA U (pocaT-uoH U M3ydeHHE MPU3HAKOB MX
IIPOTEKAHUs, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEABIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB); U3y4YEeHHE Mozenen
KPUCTANTMYECKUX pPEmETOK anmasza, rpadura, ¢QyisiepeHa; O3HAKOMIIEHHE C
MPOIECCOM  afCcOpOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM TPOTHBOTA3a; TOIy4YEeHHE, COOMpaHHe, PACIO3HABaHUE U H3yUYCHHE
CBOICTB YIJIEKHUCJIOTO Ta3a; MPOBEJCHHWE KAYECTBEHHBIX PEaKIUil Ha KapOoHaT- U
CHJIMKAT-WOHBI U U3y4YE€HHE MTPU3HAKOB UX MPOTEKAHMS; 03HAKOMJIEHHE C MPOTyKIUeH
CHWJIMKaTHOM NPOMBIIUICHHOCTH; PEHICHHE OJKCIIEPUMEHTAIBHBIX 33Ja4 10 TeMe
«Baxxnelnue HeMeTauIbl U UX COEAVUHECHUS

Mertanasl 1 ux COCIUHCHUA

3.1

OO0mas xapakTepUCTUKA XMUMHYECKHUX DJIEMEHTOB — METANIOB HAa OCHOBAaHUHU HX
nonoxeHus B [lepuoanueckon cucreMe xumuyeckux anemenToB .M. Menneneesa u
cTpoeHust atoMoB. CTpoeHue MerayuioB. Mertauinueckasi CBsi3b M MeTajuIMuecKas
KPUCTAJIIIMYECKAs! pEIIETKA. DIEKTPOXUMUUECKUN Psil HAIIPSHDKEHUH METalIoB

3.2

dusnueckue MW XUMHUYECKHE CcBoilcTBa MertaioB. OOmMe crnocoObl MONTy4eHUs
MeTauioB. IloHATHE O KOPPO3UM METaUIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH32a) U UX IPUMEHEHUE B ObITY
Y IIPOMBILUIEHHOCTH

33

[[lenounble MeTauibl: MoOJOXKeHHWEe B Ilepuoguyeckoil cucTemMe XHUMHUYECKUX
snementoB J[.M. MennaeneeBa, CTpOCHHE WX aTOMOB; HaxOXXIEHHE B TPUPOJE.
®dusnyeckue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kamus). OKCHUIbl U
TUAPOKCHUIBI HATpUs U Kanus. [[puMeHeHune 1men04YHbIX METAIIOB U UX COSUHEHUN
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[I{erouHO3eMENBbHBIE METAJIBI MarHUil M KaJbLMil: mosioxkeHue B llepuonmueckon
cucteMe xumudeckux onemeHtoB .M. MenneneeBa; CTpoeHME HX AaTOMOB;
HaxoxXJeHue B npupone. Puznyeckue U XUMUYECKUE CBOMCTBA MAarHus U KalbLUs.
Baxuelimume coequHeHus Kanblus (OKCHUI, TMAPOKCUA, conu). XKECTKOCTh BOABI U




CIocoObl €€ yCTpaHeHus

3.5

AmomuHui: nonoxxeHue B lleprogunyeckoit cucteme XxumMuueckux 3aeMeHToB J[.1.
Menzeneesa; CTpOEHUE aTOMa; HaXO0XKAEHUE B rpupoae. PU3snyeckue 1 XUMHUYECKHE
CBOIicTBa amoMuHusA. AMGPOTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCUAA aTFOMUHUS

3.6

Kenezo: nosoxenue B Ilepuommyeckoil cucreme Xumudeckux snemeHtoB JI..
MeHpeneeBa; CTpO€HUE aTOMa; HaXxOXKJI€HHUE B npupojae. Pu3nuecknue U XMMUYECKUe
cBoiicTBa xene3a. Okcunsl, ruapokcuabl u conu xenesza(ll) u sxenesa(Ill), ux cocras,
CBOWCTBA U MOJy4YEHUE

3.7

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C OOpasllaMH METAJJIOB M CIUIABOB, MX
(U3UYECKUMU CBOMCTBAMU; M3YyYECHHE PE3YJIbTATOB KOPPO3UH METALIOB (BO3MOKHO
HCITOJIb30BaHNE BUIEOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOCHCTBUS OKCH/IA KaTbITUS
U HATpUS C BOAON (BO3MOXKHO HCIIOJNBH30BaHHE BUIECOMATEPHANIOB); HUCCIEIOBAHUE
CBOMCTB JKECTKOM BOJBI; TpoIlecca TOpPEHUs Kele3a B KHUCIOpoAe (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEAKIUN
Ha WOHBI (MarHusi, Kajablvs, altoMUHUS, 1MHKa, xene3a(ll) u xeneza(lll), meau(1l);
HaOJIIOZICHUE U OMHMCAHKE MPOIIECCOB OKpAIIMBAaHUs TUIAMEHH MOHAMU HATPUS, Kaaus
U Kajgbliusg (BO3MOXXHO  HCIIOJIb30BAaHWE  BHUIACOMATEPUATIOB);  HCCIEIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THAPOKCHIA ITMHKA, peUIeHUE
SKCTICPUMEHTAIBHBIX 337124 110 TeMe «Ba)kHeHIne MeTauIbl M KX COSTMHEHUS

XHUMHA ¥ OKpYyXKarolas cpeaa

4.1

HoBsle MaTepuansl U TEXHOJIOTHU. BeniecTBa U MaTepuaisl B IOBCEAHEBHON KU3HU
YeJIoBeKa. XUMHUA U 370pOBbe. be3omacHoe UCIOIb30BaHUE BELIECTB U XUMUYECKHUX
peakuuii B ObITy. [lepBast mOMOIIb IPY XUMHUYECKUX 0)KOTAX U OTPABICHHSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH
cpenpl IIJIK. Ponp XumMum B perieHUH 3KOJIOTHYECKUX TpooOseM. [lpupomnbie
UCTOYHUKU YTJIEBOJOPOAOB (Yrojb, MNPUPOAHBIA Ta3, He(Th), MPOIYKTH HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMUYECKUH HKCIEPUMEHT: H3y4YeHHEe OOpa3l0oB MaTepuanoB (CTEKJIO, CIUIABBI
METAJUIOB, TOJIMMEPHBIE MaTEPHUAIbl)




MPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OEPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHUSA

1

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjJabTaTaM 0a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl 0CHOBHOT0
o0mero oopazoBanusi Ha ocHoBe ®PI'OC

[Ipencrasnenue:

1.1

O T1I03HAaBAEMOCTH SIBJIEHUH MPUPOJbI, IOHUMAaHHE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XHMMMYECKOHM HAyKd Kak oO0JacTM COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OO0IIed KyJbTypbl M  IPaKTHYECKOU
NeSITEIbHOCTH YEJI0BEKa B YCIOBHSIX COBPEMEHHOI'O OOLIECTBA; IOHUMAaHHE
MeCTa XMMUU CPeIH IPYIMX €CTECTBEHHBIX HAYK

1.2

0 Hay4HbIX METOJaxX IIO3HAHHS, B TOM 4YHUCJIE SKCHEPUMEHTAIbHBIX H
TEOPETHUECKUX METOJIaX MCCIICJAOBAHMS BEIIECTB U M3YUYCHHS] XUMHUYECKUX
peaKkIuii; yMEHUE UCTIOJIB30BATh MOJCIIHU ISl OOBSICHEHHS CTPOEHHUST aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHOHAIBHON IeATENbHOCTH, CBS3aHHBIX C XUMHUEH U
COBpPCMCHHBIMHA TCXHOJIOI'UsAIMU, OCHOBAaHHbBIMHA Ha JOCTUXKXCHUAX
XUMHUYECKOU HAayKH, YTO ITO3BOJIUT O6yanOHII/IMC$I paccMaTpruBaTh XUMHIO
Kak chepy cBoeil Oyaymiel nmpodecCHOHANBHOU NEATeIbHOCTH U CHCNATh
OCO3HAHHBIM BHIOOP XMMHHU KaK MPOQWIBHOTO MpEeaMeTa MpH Mepexoe Ha
YPOBEHB CpeHero o0miero o0pa3oBaHus

Brnanenne crucreMol XMMHYECKMX 3HAHUN U YMEHHE NPUMEHSATh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

2.1

BAKHEUILINE XMUMUYECKHE TTOHATHUS: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYIa,
BELIECTBO, IIPOCTOE M CIIO)KHOE BEUIECTBO, OJHOPOAHASI M HEOJHOPOIHAsS
CMECh, OTHOCHUTEJIbHBIE aTOMHAas M MOJEKYJIpHas MAaccChl, KOJUYECTBO
BELIECTBAa, MOJb, MOJIIpHAash Macca, MOJSPHBIH OOBEM, OKCHJ, KUCIOTA,
OCHOBaHUE, COoNb (CpelHss), XUMUYEcKasi peaklys, PeaKkiuu COeAUHEHUs,
peakUuu pa3joKeHUs, Peakuy 3aMEeLIeHUs, peakluu oOMeHa, TEeIIOBOM
3¢ dexT peakiuu, 3K30- U IHIAOTEPMUUYECKUE PEAKIUH, PacTBOpP, MaccoBas
JI0JIs1 XMMUYECKOTO 3JIEMEHTA B COCAMHEHUH, MAacCOBast J0JIs1 U IIPOLIEHTHAS
KOHLIGHTpalusi BEIIECTBA B PAcTBOpPE, AP0 aToMa, SJIEKTPOHHBIA CIOU
aToMa, aroMHas oOpOWTamb, paguyc aromMa, BAJICHTHOCTb, CTEIEHb
OKHUCJICHUS, XUMUYECKasl CBS3b, 3JIEKTPOOTPULATEIBHOCTb, MOJSpHAas U
HENOJISIpHAsl KOBAJIECHTHAsl CBA3b, MOHHAs CBSA3b, METAJUIMUECKas CBS3b,
KpUCTAJIMUECKast ~ peméTka  (aTOMHas, HOHHAs,  MeTaJuIM4yecKas,
MOJIEKYJISIpHAsl), WOH, KAaTHUOH, AaHHUOH, O3JIEKTPOJUT W HEIJIEKTPOJIUT,
JNEKTPONIUTUYECKAs ~ JUCCOLMALUs,  peaklUud  HOHHOrOo  oOMeHa,
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKHUCJIUTEIb u
BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBJIEHHUE, AJIEKTPOJIU3, XUMHUECKOE




paBHOBecHe, OOpaTUMbIe U HEOOpaTUMBbIE PEAKIIUU, CKOPOCTh XUMHUYECKOM
peakuuu, katanuzarop, [IJIK, koppo3ust meTamioB, CriaBbl

2.2

OCHOBOITIOJIArarOllMe€  3aKOHbl XMMHM: 3aKOH COXPAaHEHUS  MAaccChl,
nepuoguyeckui 3axkoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOraapo
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TCOPUU XUMHU: ATOMHO-MOIJICKYJIApHAasA TCOpHU-, TCOPUA
BHCKTpOHHTquCKOﬁ Jucconuanmm

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAKOILIEH:

3.1

YMEHHE MPaBUJIBHO HMCIOJb30BaTh M3yUYEHHBIE BEIIECTBA M MaTepualbl (B
TOM YHCIIE MHUHEpAJIbHBIE yIOOpEHUS, METaIbl M CIUIaBBI, MPOIYKTHI
nepepaboTKU MPUPOJAHBIX UCTOYHHKOB YTJIEBOAOPOJOB (YTJIsL, MPUPOIHOTO
rasza, He)TH) B OBITY, CEJTLCKOM XO3SIIICTBE, Ha TIPOU3BOJICTBE U TTOHUMAaHUE
3HAYCHHS >KUPOB, OEJIKOB, YIJICBOJIOB /I OpraHMW3Ma 4YeJIOBEKa; YMEHHE
IIPOrHO3UPOBATh BIMSHUE BELIECTB U XMMHUECKHUX MIPOLIECCOB HA OpraHU3M
YeJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO CPEy

3.2

YMEHHE UHTEIPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSIMU JPYTUX yU4eOHbIX
IIPEAMETOB

3.3

HaJIM4Me OMbITa pabOThl C pa3IMYHBIMH HCTOYHUKAMH HH(OpMaIUM 10
XUMHUM  (HayyHass W HAy4HO-TIONMyJspHas  JHUTEparypa, CJIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHUBHO OIEHUBaTh HMHPOpPMAIMIO O BEIIeCTBaX, HX
MpEeBpalICHUSIX U MPAKTUYECKOM NMPUMEHEHWU U YMEHHUE UCIOJb30BaTh €&
JUTSI pelIeHus] yueOHO-TT03HaBaTeIbHBIX 33124

Brnanenvne ocHOBaMHM TOHSTHUHHOTO ammaparta ¥ CHUMBOJHUYECKOTO S3bIKA
XUMUU JJIS COCTaBJCHUS (OpMyJT HEOPTaHMUECKHX BEIIECTB, YpaBHEHHI
XUMUYECKHX PeaKkiuii; ocHoBaMHu xuMuueckor HomeHkiatypsl (IUPAC u
TPUBUATILHOM)

YMenne o0bsCHATH CBSI3b MOJI0KEHU deMenTa B [lepuoandeckoii cucreme
C YHCIIOBBIMH  XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XHMHYECKHX
9JIEMEHTOB (COCTaB | 3apsx  sApa, OOIIee YHUCIO  DJIEKTPOHOB),
pacupenesieHueM JJIEKTPOHOB MO JHEPreTUYECKMM YpPOBHSM aTOMOB
MEPBBIX TPEX MEPUOAOB, KU U KalbIUs

[IpencraBienue O MNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX
3JIEMEHTOB (paJuyc aToMa, DJIEKTPOOTPULIATENbHOCTh), NPOCTBIX U
CJIOXHBIX BEILIECTB OT I0JIOKEHUS 31eMeHTOB B [lepuoanueckoii cucreme (B
MaJbIX MEepUoJax M TJIaBHBIX MOJArPYNNax) U AJIEKTPOHHOTO CTPOCHUS
aToma

YMeHnue knaccupuuupoBarb:

7.1

XUMHNYCCKUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN




YMeHue onpeaeiarh:

8.1 BaJICHTHOCTh M CTETNIEHb OKHCIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsij HOHA
8.2 BUJT XUMUYECKOH CBS3U U THI KPUCTALTUYECKON CTPYKTYPBI B COSTUHEHUSIX
8.3 XapakTep Cpelbl B BOJAHBIX PACTBOpPaX BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBUTEb
9 YMeHue xapakTepu3oBath (GU3NUECKUe U XUMUYECKHE CBOMCTBA:
IIPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJIOPOA, IrpaduT, aaMmas, KPeMHHUH,
9.1 azoT, docdop, cepa, XJIOp, HATPHUM, KA, MArHUHN, KaJbIUi, aTFOMUHUN,
KEJEe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAacTBOPOB (BOJA, aMMHaK,
XJIOPOBOJIOPO/l, CEPOBOAOPOA, OKCHUABI M THAPOKCHUABI MeTaiumioB [-I1A
9. rpynn, amoMunus, meau (1), nunka, sxenesa (11 u 11I), oxcuast yrinepona (11
’ u IV), kpemuus (IV), azora u dochopa (IIl u V), ceper (IV u VI),
CEepHHCTasi, CepHas, a30TUCTas, a30THasdA, (ocdopHas, yroipHas,
KpEMHHUEBAsi KUCIOTA ¥ UX COJIH)
MIPOTHO3UPOBATH U XapaKTEPHU30BATh CBOKMCTBA BEIICCTB B 3aBUCHMOCTH OT
93 UX COCTaBa U CTPOCHMs, MPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HX
' CBOICTB, BO3MOXHOCTb IPOTEKAHHUS XUMHUYECKHX IMpEBpallleHU B
Pa3IMYHBIX YCIOBUIX
10 YMeHHe cOCTaBsATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUSI PEAKIUNA, B TOM
YuUCIe:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHUE CBOMCTBA H3YUYEHHBIX KJIAccOB (TPYIIN)
' HEOPraHUYECKUX BEIICCTB
10.4 MOJITBEPKTAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BbIUUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
' JIOJIF0 XUMHUYECKOT0 3JIEMEHTA B COEJUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSIM XUMUYECKHUX PEAKIIMA M HAXOJUTh KOJWYECTBO BEIIECTBA,
' 00BEM M Maccy peareHToOB WIH MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMU HAy4YHOTO TMO3HaHUA (HaOIIOAEHHE, H3MEpPEHUE,
2.1 AKCIIEPUMEHT, MOJCIUPOBAHME) MPU H3YUYCHHH BEIIECTB U XUMHYECKHX
' ABIIEHUH; yMeHue chopMyIaupoBaTh MpoOIEMYy H MPEATIOKUTh MyTH €&
perieHus
122 0e30omacHOi paboThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMUYECKOH MOCYI0H U

71ab0paTOPHBIM 000PYTIOBAHUEM




12.3

nmpaBujaMu 0e30macHOTO OOpalieHus ¢ BEIIECTBAMHM, HCIIOJIb3YEMBIMU B
HOBCC)IHGBHOI\/’I JKU3HH, IIpaBUJIaMH TIOBCACHHUA B LCIIAX C6€p€)KeHI/Ifl
3I0POBbSI M OKpYXXalolllel MPUPOJHOM Cpelpl; IOHUMAaHWE Bpeaa
(omacHOCTH) BO3ICMCTBUS HA JKUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB,
CrocoO0B YMEHBIIIEHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS
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Hamuaue MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHHUA HW OCYHICCTBJICHUA
CIICAYIOIHNX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

U3yyeHHe U ONHCAaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(¢U3NUECKUMU M XMMHUYECKMMHU SIBICHUSMH; OIBITHI, HWJUTIOCTPUPYIOLIHE
IIPU3HAKYU IIPOTEKAHUSA XUMUYECKUX PEaKIUI

13.2

HN3Yy4YCHUC crmoco0oB Pa3aciICHUsA cMmeceit

13.3

MOJlyYE€HUE KUCJIOPOJa M U3YyYEHHE €ro CBOMCTB; IOJyY€HHE BOJOpPOAA U
U3y4YEHHUE €ro CBOMCTB; IMOJYYEHHE YIJIEKUCIOrO rasa M H3y4YeHHE ero
CBOIICTB; MOJy4YEHUE aMMHUaKa U U3YYEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPEHEIEHHOM  MacCOBOM  JOJIEH
pPacTBOPEHHOIO BEILIECTBA

13.5

NPUMEHEHHE HHIWKATOPOB (JlakMyca, MeTWiIopaHxka u ¢eHondranrenHa)
JUTSL OTIPEICIICHUS XapaKTepa cpeibl B PaCTBOPAX KUCIOT U MIET0Yei

13.6

UCCJIEIOBAaHNE U OIMCAHUE CBOMCTB HEOPraHMYECKUX BEILECTB Pa3IMYHbIX
KJIaCCOB; M3Y4YEHHE B3aUMOJICHCTBUSI KHCJIOT C METajulaMH, OKCHJaMU
METaJUIOB, PAaCTBOPUMBIMM U HEPAaCTBOPHUMBIMH OCHOBAaHUSIMH, COJISIMU;
NOJy4YeHHE HEpacTBOPUMBIX OCHOBAaHMi; BBITECHEHHE OJHOIO MeTajia
JpyTUM W3 pacTBOpa COJM; HCcleloBaHHe aM(OTepHBIX CBOWCTB
THJIPOKCUIOB AJIFOMUHUS U IIMHKA

13.7

PEIICHUC OKCIICPUMEHTAJIBHBIX 3aga4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX CO@HHHCHHﬁ)); ((SJ'IGKTpOJ'II/ITI/ILIeCKaH JUCCOLIMAIUs ,
«Baxkneinme HeMeTaUIBI U UX COCIUHCHUA, «Baxkueinme MeTaabl U UX
COCAUHCHUA»

13.8

XUMHUYECKHE DKCIICPHUMEHTHI, WUTIOCTPUPYIONINE IPU3HAKA POTEKAHUS
peakuii HOHHOr0 0OMEHA; Ka4eCTBCHHBIC PEaKIIMKA Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPAX HMOHBI: XJIOPUJI-, OpOMUI-, HOAUA-, Cynbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHJI-MOHBI, KATHOHBI aMMOHUH,
MarHus, Kaibllus, ajJlOMUHUS, keneza (2+) u sxenmesa (3+), memu (2+),
IIUHKA

14

VYwmenue:

14.1

OpPEICTaBIATh  pe3yJNbTaTbl  JKCIEpUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTelbCcTB, TpapuKkoB W TaONMII W  BBIABIATH OMIUPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3M MEXKIY pPEaTbHO HAOIIONAEMBIMA XHMHYECKUMHU
SBJICHUAMU U TIPOLIECCAMM, MPOUCXOIAIIMMU B Makpo- U MHUKPOMHDE,
OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

HepBOHa‘IaJII)HBIe XUMHNYCCKHUEC ITOHATHUA

1.1

YucTtele BenecTBa U CMECH. CriocoObl pasaciiCHuA cMmeceit

1.2

ATOMBI U MOJICKYJIBL. Xumundeckue 3iaeMeHTBE. CUMBOJIBI XUMHYECKHUX 3JICMEHTOB.
HpOCTBI@ 1 CJIOXKHBIC BEIICCTBA.

1.3

XHUMHUYECKast (bopMyna. BameHTHOCTE aTOMOB XHUMHUYECKHX dJIeMEHTOB. CTeleHb
OKHCJICHUSA

1.4

3akoH IIOCTOSHCTBA cocTaBa BC€IICCTB. OTHOCHUTENLHAS aTOMHas Mmacca.
OTHOCHUTENIbHAS MOJICKYJISIpHass Macca. MaccoBass 071 XMMHUUYECKOTO BJIEMEHTa B
COCOAMHCHUU

1.5

KonnyectBo BemectBa. Monb. Momsapuas macca. MomsipHbeiii  00BEM  Ta3oB.
B3aumocBsI3p KOJIMYECTBA, MAcChl U YHCIIa CTPYKTYPHBIX €IMHHULL BELIeCTBa

1.6

Du3nyecKue U XUMUYECKHE SIBICHUS. XUMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXPaHEHUsI MacChl BEUIECTB. XUMUUYECKHUE YPAaBHEHUS

[Tepuonnueckuii 3akoH u Ilepronuueckas cucrema Xxumuyeckux snementos /JI.U.
MenpneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepuogmueckas cucremMa Xxumudeckux diemeHToB J[.M.
MenpeneeBa. Ilepuonel u rpynmnbl. @PU3HYECKHMH CMBICI IMOPSAKOBOTO HOMEpPA,
HOMEPOB IEPUOJA U TPYIIIBI DJIEMEHTA

2.2

Crpoenue aromoB. CocraB aTOMHBIX saep. HM3oronsl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0U€K aTOMOB MepBbIX 20 XuMUUecKux 31eMeHToB [leproauueckoit
cuctemsl [I.1. Menaeneesa
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3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHMUYECKHMX DJEMEHTOB IEPBBIX TPEX
NEpUOAOB, Kaius, Kaiuplus (paguyca aToMoOB, 3JIEKTPOOTPULATEIBHOCTH,
METAJIMYECKUX M HEMETAJUIMUECKUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBUM C
IIOJIOXKEHUEM JIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumnueckass  cBsi3b.  KoBaneHTHas — (mojsipHass W HEMOJSIpHAsl)  CBSI3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUYECKUX 2JIEeMEHTOB. MloHHas cBs3b. MeTtammnaeckas
CBSI3b

3.2

Tunel KPUCTALTUYECKUX PEIIETOK (aTOMHAs, HOHHAsI, METAJUTMYECKasi), 3aBUCUMOCTb
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOW CBS3U

Baxneiiniue npeaACTaBUTCIM  HCOPraHUYCCKUX  BCHICCTB. Hemetamner u ux
coequHEHM. MeTalibl U UX COSANHECHUS

4.1

Knaccudpukammst w  HOMEHKJIaTypa HEOPTaHHMYECKHUX COCJAMHEHHM: OKCHJIOB
(conmeobpasyromue: OCHOBHBIE, KHUCIOTHBIC, aM(OTEpPHBIC) W HECOJICOOpA3yIOIIHE;
OCHOBaHUH (IIETOYM U HEPACTBOPUMBIC OCHOBaHUS); KUCIOT (KUCIOPOICOIEpIKAIINE




1 OECKHUCIIOPOAHBIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

duznyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-HEMETAJIJIOB: BOAOPOJA,

4.2 XJIOpa, KACIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
OuU3NYECKNEe U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEHIECTB-METAJUIOB: JINTHS, HATPHUS,
43 KaJIds, MAarHus W Kajblus, aJIOMHUHMS, Kelle3a. OJIEKTPOXUMHUYECKUH Pl
HaIpsHKEHUH METaJUIOB
44 OuU3MYECKUE W XHUMHUYECKHE CBOWCTBA BOJOPOAHBIX COCIAMHEHUHA HEMETAJIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOIA, AaMMHAKA
duznveckre U XUMUYECKHE CBOCTBa OKCUA0B HemeTauioB: cepol (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yrnepoma(ll, IV), xpemuus(IV). Ilomyuenue oxcumoB
HEMETAJIOB
46 Xumuyeckue cBoiictBa okcuaoB: MetamuioB [A-IIIA rpynn, umnka, menu(Il) u
xenesa(ll, II). TTomyyeHune okcuI0B METAIIOB
XWUMHYECKHE CBOWCTBA OCHOBaHMM ¥ aM(pOTEPHBIX THUIPOKCUIOB (Ha TpHUMEpE
4.7 TUJIPOKCHUIOB aJIOMUHUS, *Kele3a, MHKa). [lomydeHne ocHoBaHMII UM aM(pOTEpHBIX
TUAPOKCH]IOB
OOme XUMHUYECKHME CBOWCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
43 CEepHHUCTOW, CepHOH, a30THOH, QochopHOl, KpemHHEBOW, yroiapHOW. (OcobObie
’ XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KucioT. [lomydeHue
KHCIIOT
4.9 OOue xuMu4eckue cBoicTBa cpennux comueil. [lomydyenue coneit
410 [lonyuyenue, cobupaHue, paclo3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, aMMHaka,
YTJIEKUCIIOTO ra3a B JIabopaTopuu
411 [Tonyyenne amMMmmaka, CEpHOM M a30THOM KHCIOT B TMpOMbIIUIEHHOCTH. OOmme
' CTIIOCOOBI TIOTYYECHHUST METAJIOB
4.12 I'eneTnueckas CBsI3b MEXKIy Ki1acCaMU HEOPraHUYECKUX COCTMHEHUN
5 XHAMHMYECKUE PEAKLIUN
Knaccudukanus XUMHUYECKUX peaKUUid MO pPa3IUYHBIM MpHU3HAKaM: 10 YHCIy U
5.1 COCTaBY y4YacCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY dPQEKTY, M0 H3MECHEHHIO
CTEIEHEN OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB
59 TemnoBoil 3ddeKkT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE ypaBHEHUS. DK30- U
’ SHIOTEPMUYECKHE peaKu. TepMOXUMUYECKUE YPaBHEHUS
OKHCANTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKUCAUTENTH U BOCCTAHOBUTEIU.
53 [Ipomneccel OKHCIICHUS u BOCCTaHOBJICHUSI. DIIEKTPOHHBIN OanaHc
OKHCJIUTEIbHOBOCCTAHOBUTEIILHON PEAKIINN
54 Teopust »neKTpoIUTHYECKON auccoruanuu. KaTHOHBI, aHMOHBI. DJIEKTPOJMUTHl U
' HeAIeKTposnThl. CUIIbHBIE U clla0ble AIEeKTPoINThl. CTeneHb AUCCOUaIU
55 Peakuuu nonHOro oOMeHa. Y clioBus MPOTEKaHUS pPeaKlUii HOHHOTO OOMeHa, MOJTHbIe
’ 1 COKpalI€HHbIE HOHHBIE YPAaBHEHUSI pEeaKIUi
6 XUMUA U OKpY’Karomas cpeaa
6.1 Bemectea u  marepuansl B NOBCEJHEBHOM KU3HM 4ejoBeka. besomacHoe




WCTIOJIb30BAaHUE BEIECTB U XMMHUYECKHUX peakiuii B jaboparopun u ObiTy. IlepBas
ITOMOILb ITPY XMMUYECKUX 0KOTaX U OTPABICHUAX

XHWMHYECKOE 3arpsi3HEHUE OKpYKAIOIIEH cpelbl (KUCIOTHBIE 0K, 3arpsA3HEHHE
MOYBBL, BO3/IyXa M BOAOEMOB), cHocoObl ero mnpenorBpamieHus IIpenenbHas

6.2 nonyctumast  koHueHtpanus BemiectB  (IIJIK). Posmp xumum B pemeHun
HKOJIOTHYECKUX Tpo0IeM. Y CHIICHHE TAPHUKOBOTO P QeKTa, pa3pylIeHue 030HOBOTO
clos
[Tpumenenue cepsl, azota, dpochopa, yriepoaa, KpeMHUS U UX COSAUHEHHUH B OBITY,
MEIUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo03diicTBe. IIpuMeHeHue MeTamioB u

6.3 CIUIaBOB (CTaib, Yyr'yH, AIOPATIOMHHUHN, OpoH3a) B OBITY ¥ HMPOMBIIIICHHOCTH HX
coenuHeHui. [loHSATHE O KOPPO3WU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI WX OT
KOppO3UH

6.4 [TpupoaHbIe HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOAHBIA ra3, He(Th), TPOIAYKTHI
ux nepepadoTku (OeH3MH), UX POJIb B OBITY M MIPOMBIIUICHHOCTH
IlepBoHauanbHble MOHATHS OO0 OpPraHMYECKMX BELIECTBaX KaK O COEAMHEHUSX

6.5 yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TAHOJI, INIMLEPUH, YKCYCHas KHCIIOTa).

' [ToHATHE O OMOJOrMYECKH BaXKHBIX BEIIECTBaX: jKMpaxX, OClIKax, yriIeBoAax — U UX
pOJIU B )KU3HM YEJIOBEKA
7 Pacuérsr:

7.1 1o (hopMysiaM XUMHYECKUX COCAMHEHHI

7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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