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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1mo XMMHHM OCHOBHOro oOmero ooOpa3zoBaHus (yrryOJEHHBIN
YpOBEHb) COCTaBJIEHAa Ha OCHOBE TPeOOBaHMUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl OCHOBHOT'O 00111er0 00pa30oBaHus, IPEACTaBIECHHbIX
B ®I'OC OOO, ¢ yuerom denepanbHoi pabodeil mporpaMMbl BOCITUTAHUS.

[Iporpamma mo XuMHUM pa3padoTaHa C ILEJIbI0 OKa3aHUs METOJUYECKOU
MOMOIIIM YYUTEIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

[IporpamMMa mo xumMuM Aa€T NpEACTABICHUE O LENsIX, OOLIEH CcTpaTeruu
oOydeHHusi, BOCIHUTAHUS U Pa3BUTHS OOYyYalOIIMXCS CpPEICTBAMU Y4YEOHOIO
peaMeTa, OnpenesnseT 00s13aTeIbHOe NPEIMETHOE COJIEp)KaHUE, €r0 CTPYKTYPY IO
pazmenam M TeMaM, pacOpeleseHue 10  KiaccaM, PEKOMEHAYEMYIO
[OCJIEOBAaTENBHOCTh ~ M3YYEHUS XHMHHM C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTEN oOydaromuxcs. B mporpaMmMe 1o XUMUM — YUYMTHIBAIOTCSA
BO3MOXHOCTH Yy4€OHOro MpeAMeTa B peaju3aluu TpeOOBaHUU K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEAMETHBIM pe3yJbTaTaM OOy4YeHUS U B
(GOopMUPOBaHWN OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHOM  J1€ATEIbHOCTH
00yyaroerocsi 1o OCBOCHUIO y4eOHOT0 COAepHKaHUs.

N3ydyenne xumMuum Ha  YpOBHE OCHOBHOrO  oOmiero o0pa3oBaHMs
OPUEHTUPOBAHO Ha OOIIEKYJIHTYPHYIO OATOTOBKY, HEOOXOAUMYIO ISl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, PA3BUTHS MHTEIIEKTYalIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOy4YaloIUXCs, Ha NPOAOKEHHE OOy4YeHHsI Ha YpPOBHE CpPEIHEro
o61iero oopa3oBaHus.

3HaHWEe XHMHH CIIYXKUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpejCcTaBiICHUN O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
POJIb UrpatoT GopMUPYEMbIe XUMUEH MPEACTABICHUS O MPEBPALECHUSIX SHEPTUU U
BEIIECTB B NPUPOJIE, O MyTAX pEUIeHHs TII00aNbHBIX MPOOJIEM YCTONYHMBOIO
pa3BUTHSI 4YEJIOBEYECTBA — CBIPHEBOM, HHEPreTHUECKOM, IPOJOBOJIBCTBEHHOM
npo0sem, MpoodIEMbI SKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumumu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUSL U
(GopMupoBaHUs  KyJIbTYpPhl  JMYHOCTM  OOyd4aromuxcs, UX oOmed u
(GyHKUIHOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKUX CIIOCOOHOCTEMN
oOydaromuxcsi, HaBBIKOB HX CaMOCTOSITENIbHOM Y4eOHON JAesITeNbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCIEJI0BATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
IIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;



3HAKOMHUT CO CHENU(UKON HAay4YHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
NIPEICTAaBIICHUN O €UHCTBE MPHUPOABI U YEJIOBEKA, SIBJSETCS KIIOYEBBIM 3TAloOM B
(GhOpMHPOBAHNHY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIONUXCS;

croco0cTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUUYECKOE
o0pa3oBaHHUE O0yJArOITHUXCSI.

JlaHHbIC HampaBlieHUS B OOYYCHHHM XHMHH OOCCICUYHMBAIOTCS CHECIU(PUKON
colepKaHUsl TPeIMeTa, KOTOPBIH SBISETCS IMEJarorudeckd aganTHPOBAHHBIM
OTpaXEHUEM OTIPE/ICTICHHOTO 3Tara Pa3BUTHS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIET0 00pa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHHME OOYYAIOIIMMHUCS CUCTEMbl IEPBOHAYAIBHBIX MOHSATUN XUMHUH, OCHOB
HEOPraHMYECKOM XMMHUHU, OCHOBOIIOJAraloluX MpPeACTaBICHUNA OOIIe XUMUMU U
OTJIETHLHBIX 3HAYUMBIX TIOHATHA OPTaHUYECKOW XUMUH.

CtpykTypa coaepKaHus MPOTPAMMBI MO XUMHH CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoAa kK e€ m3ydenuto. CoJepikaHue CKIAJbIBACTCS U3 CHCTEMbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHSATUN O XUMUYECKOU
peakmuu. O0e ATH CUCTEMBI OPTaHW30BaHBI MO TMPHUHITUITY TOCIEAOBATEIBHOTO
pa3BUTH 3HAHWN HA OCHOBE TEOPETHUUCCKUX MPECTABICHUIN Pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuonnueckoro 3akona J[.11. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

YYCHHSI O CTPOCHHUH aTOMa U XUMHUYCCKOU CBSI3H;

peACTaBICHUM 00 ANEKTPOJIUTUIECKON JUCCOIMAIIMY BEUIECTB B paCTBOPAX;

0 XUMHUYECKON KHHETHKE U TEPMOIUHAMUKE.

B ocHOBY TeopeTHMYeCKHX 3HAHHMI TOJIOKEHBI SMIHUPUUYECKH TOIYYCHHBIC
dakTtbl. TeopeTnyeckre 3HaHUS PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO YPOBHS
K JpyromMmy W 0O0€CleurBalOT OOY4YarIIMMCI BO3MOXKHOCTh OOBICHATh U
IIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M OO0JIACTH TPAKTUYECKOTO MPUMEHEHUS
M3Yy4aeMBbIX BEIECTB.

OcBoeHue coiepKaHusd MPOrpaMMbl [0  XUMHUU  MPOUCXOAUT  C
UCIOJIb30BAaHUEM 3HAHUW M3 paHee U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpy>Xarolmuii Mup, Ouosnorusi, pusnuka, mareMmaruka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocHOBHOTO 00IIeT0 00pa3oBaHUSl MO XUMUM (YTIIyOJEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHUE (PYHIAMEHTAILHOTO XapakTepa
oOpazoBaHusi, crnenuPuku ydeOHOro mpeamMeTa MU OOeCleUYeHUE YCIEUHOIo
o0yueHUsI Ha CJEAYIIIeM YpoBHE oOpa3oBaHus. B mporpamme no Xumuu
peanu3yeTcsl pa3BUBAIOIIAS W MPAKTUYECKAs HAMPABICHHOCTh OOYYCHHS XWMUH,
mubdepennuanust  o0ydeHHs,  BKJIOYAIOmas  MNPOPWIbHYIO  MOJATOTOBKY



oOydJaronmuxcsi ¥ TMOCIEAYIOIIee CaMOOlpeneieHne B BbIOOpE HarpaBlIeHUS
00yueHus B TpOPUIbHBIX Kaccax.

YrnyOnéHHoe wu3ydeHUE XHUMHHM  CIIOCOOCTBYET  peaiu3aluy  3aja4
npo¢eCCUOHAIbHON OPUEHTALIMK U HAIIPaBJICHO Ha MPEJOCTaBICHUE BO3MOXKXHOCTHU
KOKJIOMY OOyYarlieMycsli MPOSIBUTh CBOM HHTEIJIEKTYaJIbHbIE M TBOPUYECKHUE
CIIOCOOHOCTH TpPH  U3YYEHUH Y4eOHOro TMpeAMeTa, HeoOXoaumble s
MIPOJIOHKEHUS 00pa30BaHUs U JaIbHEHIIIEH TPYI0BOU IEATEIIBHOCTH.

[Iporpamma 1o xumuu (yriyOJ€HHBI YpOBEHb) INpeJHAa3HAUeHa s
UCIIOIb30BaHUsl B 00pa30BaTEbHBIX OPraHU3ALMAX, PEATU3YIOLIUX MTPOTrpaMMBbl
muddepennupoBanHoro (yriayonéHHOro, MpOoQUILHOTO) HM3YyYCHHUS OTIACIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHUsl.

OO6pazoBaTenbHble (PYHKIUUA XUMUU, U3ydyaeMOW Ha YriIyOJI€HHOM YpOBHE,
peanu3yroTcs B nponecce GopMUpPOBaHUS 3HAHUN OCHOB XMUMHUYECKOW HAYKU KakK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUSA, OOJACTH MPAKTHUECKOW ACSTEIHHOCTU
YeJIoBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHL. 3ajada y4eOHOTo
IpeIMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUM — BaXKHEHIIINX
(akTOB, MOHATUMN, 3aKOHOB U TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX 0000IeHUI
MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HAyKH, B MPUOOIICHHMM K HAYYHBIM
METOJaM T[O3HAaHUS TPU H3YUYCHHM BEIIECTB U XUMHUYECKHX PEAKIUM,
dbopMHUpPOBAHUU U PA3BUTUHU MO3HABATEIHHBIX YMEHUNU U CIIOCOOOB JI€ATEILHOCTH
U UX TOPUMEHEHMH B Yy4eOHO-IO3HABAaTEIbHOW U Y4EOHO-HCCIIEI0BATEIHCKON
NeATeIbHOCTH, OCBOEHUU TpaBWJl O€30MacCHOr0 OOpallleHHs C BEIIECTBAMU B
MTOBCEHEBHOM KU3HU.

[enu n3yyeHuss XUMUU OTPAKAIOT HATIPABJICHHOCTh 00YUYEHHUS Ha pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHKE €€ UHTEIIEKTa U O0IIEH KYJIbTYpBHI.

N3yueHrie XUMUU HAIIPaBJICHO Ha JOCTUKEHUE CIETYIONIUX IeeH:

dbopMupoBaHWE UHTEJUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY TPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

dbopMHpOBaHHWE  CUCTEMbl XMMHYECKMX 3HAHMM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHON KAapTUHBI MHUPA, KaK OCHOBBI JIsl IOHUMAaHUSI XUMHUYECKON
CTOPOHBI SIBJICHUI OKPY>KAIOIIEr0 MUPa, OCBOCHUE SI3bIKA HAYKH;

NpUOOIICHNE OOyJaroIuXCcsl K CaMOCTOSITEIbHOM II03HABATEIBbHON W
UCCIIEIOBATENbCKON  NIEITENBbHOCTH, K  HAy4YHbIM  METOJaM  [O3HAaHUf,
dbopMupoBaHUe MOTUBAIIMU U PA3BUTHUE CIIOCOOHOCTEN K U3YUCHUIO XUMUHU;

dbopmupoBaHue  00mIe  (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYy4YHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHHUHA OOBACHITH W OIICHUBATH SIBICHUS
OKpY>KalollEro MUpa, UCIHOJIb3ysl 3HAHUS M OMbBIT, MOJYyYEHHBbIE MPHU H3YYECHUU



XUMUHU, TPUMEHSITh MX MPU pEIIeHUH MpoOdjeM B TMOBCETHEBHOW KU3HU U
TPYIOBOU JIEATEIBHOCTH;

pa3BuTHE Yy oOOydYarouuxcsi HHTepeca K M3YyYEeHHUIO XUMHUU U chepam
NEATEeNIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOODPY
COOTBETCTBYIONIETO MPOGUIIS U HAIIPABICHHOCTH JaTbHEHIIIET0 00yUeHus,

OCO3HAaHHE LIEHHOCTH XMMHUYECKUX 3HAHUW B KU3HU YEJIOBEKA, IMOBBIIICHUE
YPOBHSI DKOJOTUYECKON KYyJIbTYpbl, HENPUSATUE JECUCTBUN, MPUHOCIIIUX BpPE
OKPYXaroUIEH Cpelie U 3I0POBbIO JIOAEH;

npUOOpETeHNE O0YUYAIOMUMHUCS OMBITA CAMOIO3HAHUS, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOAMMBIX JIJIs1 PA3JIUYHBIX BUIOB JIEITEIHHOCTH.

Ha yrny6nénnoe nsyuenue yuyeOHOro npeaMera « XuMmus» oTBogutcs mno 136
yacoB B 8 u 9 kiaccax (4 daca B HeHelN0), TO €CTh 2 Haca B HENENI0 3a CUér
oos3arenmpHor dacth OOII OOO m 2 wgaca 3a cuér yactu OOII OOO,
dbopMupyemMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH. Beero 272 waca 3a
JIBa rojia O0y4YeHUSI.



COJEPXKXAHUME OBYUYEHUA
8 KUIACC

IlepBoHaYabHbIE XUMUYECKHE MIOHATHS

Xumusi — BaxkHas 00J1aCTh €CTECTBO3HAHMSI M MPAKTUYECKOW NESITEIHbHOCTH
yenoBeka. IIpenmer xumuu. Posib xuMuum B )ku3HM 4yenoBeka. Kparkue cBeneHus
00 McTOpUM BOSHUKHOBEHMSI M PA3BUTHS XMMHUHU. XUMHS B CUCTEME HayK. Tena u
BemiectBa. Du3nyeckue ¢ XUMHYECKHME CBOMCTBA BEIIECTB. ArperatHble
coctossHusl BemecTB. [IOHSATHE O TEOPETUUECKUX M HSMIMUPUYECKUX METOAaX
MIO3HAHUSI B €CTECTBEHHBIX Haykax. [IpencraBieHHss O HaydyHOM ITO3HAHUM HA
IMIIUPUYECKOM YPOBHE: HAOIIOJCHUE, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIMPOBAHNE,
BblunciicHue. [lpencraBieHuss 0 HayYHOM MO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (aKThl, IpoOiieMa, TUI0Te3a, TEOPHS, 3aKOH.

A3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITUH.

[Tonartue o Merogax pabOThl ¢ XMMUYECKUMHU BelecTBaMu. OO0Opy10BaHUE
MIKOJIbHOW XWMHUYecKou Jaboparopun. [IpaBmma Oe3omacHoro oOpamieHus ¢
BEIIECTBAMHU U Ja0OpPaTOPHBIM 000pPYIOBaHUEM.

Yucteie BemecTBa U cMecu. IIpupoaHbpie CMecCU: BO31yX, IMPUPOJHBIN a3,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOABLI U MUHEPAJbL. [IOHSATHE O TOMOTEHHBIX
U TeTePOTCeHHBIX cMecsaX. CiocoOw! pa3aeneHus cmeceit. OuncTka BEIecTs.

BemectBa u XuMHYecKHE peakIUU. ATOMBI M MOJIEKYJIbl. XUMUYECKUE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThiE M CIOKHBIE BELIECTBA.
Mertamnsl U HeMmMeTaUibl. BemiectBa MOJEKYJIAPHOTO W HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHUX DIJIEMEHTOB.
3aKoH MOCTOSHCTBA cOcTaBa BellecTB. OnpeneneHne BaJIeHTHOCTH AJIEMEHTOB MO
dbopmysiaM OWHApHBIX COCIMHEHUH ©  cocTaBiieHHME (OpMyJl OHMHAPHBIX
COCJIMHEHUW TI0 BAJEHTHOCTU 3JIEMEHTOB. OTHOCUTENIbHAsg aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
coenuHeHnu. Haxoxaenne npocteiineil (opMysbl BEIIECTBA MO MACCOBBIM JOJISM
3JIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XMMHUYECKUX COeIUHEHn. MonsipHas Macca cmecH BemecTB. MonbHas noiist
XUMHUYECKOTO dJeMEHTa B coeauHeHHH. HaxoxaeHue mnpocrteitmend ¢GopMyibl
BEILIECTBA 10 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMUYECKUE SABJICHHS. XUMUYECKasd PEAKLMS U €€ MPU3HAKHU.
Y clioBUsL MPOTEKAHUSI XUMHUYECKUX PEaKIMi. 3aKOH COXPAHEHHUSI MaCChl BEIIECTB.
AToMHO-MoJeKyJsipHas Tteopusa. KuszHb u paestenbHocTh M.B. JlomonocoBa.



XuMHuuecKre ypaBHEHUS. TUIBI XUMHUYECKUX PEAKIIUN (COSAMHEHUS, PA3I0KEHNUS,
3aMmeleHus, oomeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM.

OKCNEPUMEHTAIbHOE U3YYEHUE BEIIECTB M  SBJICHHA. 3HAKOMCTBO C
XUMUYECKOM TOCYJ0i, C mpaBWwiIamMH padOThl B J1a0OpaToOpud W MpUEMaMU
oOpamenuss ¢ jabopaTopHbIM oOopyaoBaHweMm. M3yueHue U oOmucaHue
¢bu3rueckux CBOMCTB 00pa3lloOB HEOPraHWYECKUX BEHIECTB — METANIOB U
HeMeTtayyioB. HaOmionenue ¢usnueckux (IIaBieHUE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYINKE, KUIEHWE W KOHJEHCAlus BOJbI) U XMUMHYECKUX
(ropeHHe cBeYM, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3AMMOJEHCTBHE COJbI WIIU
MeJla C COJSHOM KHCIOTOM) sBieHUH. O3HaKOMIICHHE C oOpas3laMHu BEIISCTB
KonuuyectBoM 1 monb. HaOmionenue W omucaHue TPU3HAKOB IMPOTEKAHUS
XUMUYECKUX peaklMil (pa3siokeHue caxapa, B3aUMOJIEUCTBHE CEPHOU KUCIIOTHI C
xjopuaoM Oapusi, MOIydyeHUE M pasznoxkeHue rugapokcuaa wmeau (1) npum
HarpeBaHWM, B3aUMOJICUCTBUE kene3a ¢ pacTBopoM coiu meau (II). M3ydenue
Croco0OB  pa3fiesieHus cMmeced (C  TOMOIBI0 MarHuta, (QUIbTpOBaHUE,
BbINIapUBaHUE, JUCTWIUIALINS, XpoMaTorpadusi), IpOBeICHUE OUYUCTKH TTOBApEHHON
conu. HabGmonenre U onucaHue OIBITOB, WJUTIOCTPUPYIOIIMX 3aKOH COXpPaHEHUs
MAaccCBhl.

BaxHeilune npeacTaBUTeId HEOPraHMYECKUX BellecTB

[IpencraBinenuss o razax. Bo3myx — cMech razoB. CocTaB BO3ayXa. 3aKOH
ABoraapo. Momspublii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHrne OTHOCUTEIBHONW MOJIEKYJISIPHONM MacChl ra3000pa3HOro BEUIECTBA 110
U3BECTHOM OTHOCUTENBbHON MI0THOCTH. OOBEMHBIE OTHOILEHUS Ta30B IIpU
XUMHUYECKUX PEAKIIUSIX.

Kucnopon — sneMeHT W mpoctoe BemiecTBO. HaxokaeHwe Kuciopoaa B
npupoze, pusnyeckre U XMMUYECKHE CBOWCTBA (PeaklUy TOPEHUSI U OKUCIICHHUS ).
IIpoueccel okucneHuss B kuBou npupoge. Okcuzawl. IlpuMenenue xucinopona.
CriocoObl MOTy4YEeHHs] KUCIOPO/ia B JIaOOpaTOPUH U MpoMbliieHHOCTH. [loHsTue o
karanuzarope. Kpyrosopor kwuciopoga B mnpupone. O30H — autoTponHas
Moaudukanus Kuciaopoaa. O30HOBBIA CIOM, €ro 3HAY€HUE IS SKUBBIX
Opranu3MoB. Pa3pyiienne 030HOBOTO CI0sl.

TennoBoit 3¢h(heKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YPABHEHHS,
’K30- U 3HAOTEpMHUUYECKHE peakuuu. Tornuo. Vcrnonb3oBaHue yriisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapuukoBoM 3pdexre.

Bonmopon — asnemenT M mpocroe BemiectBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MUYECKHE U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosnyuyeHus. [Ionsatue o kucnorax u cossix. Mcemnone3oBaHne BOJOPOJa B Ka4eCTBE
TOIUIUBA.



Bopa. ®usnueckue coicTtBa BOAbl. Boxa kak pactBopurenb. PacTBoOpsl.
HacelllieHHBIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
@dakTophl, BIUSIONME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CnocoObl BbIpaXKeHUsI KOHIICHTPAI[MU PACTBOPOB: MAcCOBas J0Jisl PACTBOPEHHOIO
BEILIECTBA, MOJIApHAs KOHIEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HU
YeJI0BEKA.

XumMnueckue cBoiictBa BoAbl. IloHstne 00 ocHoBaHusx. Ilousarue 00
MHAUKaTopax. KpyroBopor BOAbl B TPUPOAE. 3arpsA3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ 04YHMCTKA NPUPOJHBIX BOJI.

Kimaccudpukanus neopranmdeckux coenuHeHuid. Oxcuupl. Knaccudukamms
OKCUJIOB:  cojieoOpasyioiue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTepHbIE) U
HecosieoOpasyromme. MexayHapoaHas HOMEHKJIaTypa OKCUJIOB. TpHUBHANbHbBIC
Ha3BaHUA OKCUAOB. DU3NUECKHE U XaPAKTEPHbIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3aMMO/ICIICTBHUE C BOJIOM, C KMCIOTAMH U OCHOBAHUSIMH, C JIPYTUMH OKCHUIAMH).
[Tomyyenne okcHuIoB.

[ToHATHE O TMOPOKCHUIIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIIUX KHCIOTaX.
Kucnotel. Knaccudukanus kucnoT. MexayHapoaHas HOMEHKIATypa U
TPUBHUAJIbHBIE HA3BaHUS KUCIOT. PU3NYECKME U XMUMUYECKHE CBOMCTBA KHUCIIOT
(B3aMMO/ICIICTBHE C METAJJIaMHU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSAMM U COJISIMH).
Psan axtuBHoctn MmeraiuioB H.H. bekerosa. Ilonydenue xucnor. Kucinorer B
pUpOE, TPUMEHEHNE BAXKHENUIIIUX KUCTIOT.

OcHoBanusa. Knaccudpukanuss OCHOBaHUM: IIEJIOYM M HEPACTBOPUMBIE
OCHOBaHHUs. MexyHapoIHas HOMEHKJIATypa OCHOBAHUM. TpHBHaNIbHBIE HA3BAHUSA
ocHoBanui. Illenoun, ux cBoicTBa (B3aMMOJCHCTBHE ¢ KUCIOTHBIMH OKCHIAMH,
KHCIIOTaMHU U COJIIMH) M CHOCOOBI mojyudeHus. HepacTBopumbie OCHOBaHMSI, MX
CBOMCTBA (B3aMMOJIEUCTBHUE C KUCIOTAMHM) U CIIOCOOBI TOJTy4eHUsI. AM(OTEPHOCTb.
[Tousatue o0 amdoTrepHbIX TUApPOKCHAAX (HA TpUMEpPE THAPOKCUAOB IIMHKA U
ATIOMUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJACHCTBHE C KUCIOTAaMHU U IIEJIOYAMH)
Y [IOJIy4YEHUE.

Comn  (cpemnue, KuUCIble, OCHOBHBIE, JIBOMHBIE). MexayHapoaHas
HOMEHKJIATypa coJjie. TpuBualibHble Ha3BaHUsA colied. @Dusnueckue U
XapaKTEepHbIE XMMUYECKHE CBOWMCTBA Ha mpuMmepe cpeanux coseit. [lomyuenue
COJIEH.

I'eneTnueckas CBSI3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHI.

DKCNEPUMEHTAILHOE U3YUYEHHE BEILIECTB U SIBIICHUM:

KOJINYECTBEHHOE OMPEAECTICHUE COAEPKAHUS KHCI0PO/ia B BO3IYXE;

MOJIyueHUe, CoOOupaHue, pacClio3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPO/IA;

HAOJIIO/ICHUE B3aMMOJCHCTBUSL BEHIECTB C KHUCJIOPOJAOM U  YCJIOBHUH
BO3HUKHOBEHUS U MPEKPAILIECHUS TOPEHHUS;



03HAKOMJIEHHE C 00pa3liaMi OKCHUJIOB U ONMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W HM3yYEHHE CBOMCTB BOJOPOJA
(ropeHue);

B3auMoJielicTBUE Bojopoa ¢ okcuoM menu (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHHsI BEIIECTB C  Pa3IMYHOMN
PacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM A0JIE paCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHWE PACTBOPOB C OIPEACICHHOM MOJIIPHOM KOHUEHTpaluueu
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIbLIUEM);

ONpPENEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO HHIUKATOPOB;

UCCJIeIOBaHNE 00pa31[0B HEOPIaHMYECKUX BEIIECTB Pa3INYHBIX KJIACCOB;

u3yueHue BzaumojierictBus okcuaa Menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKLIMA HEUTPaAIN3aLNH;

MOJIyYEHHE HEPAaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJHOTO MeTajuia
OPYTUM U3 PacTBOpa COJIH;

B3aMMOJIEHCTBUE TUAPOKCUIA [IMHKA C PACTBOPAMM KHCIIOT U IIEJI0YEH;

pelIeHue HKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMme «OCHOBHBIE KJIAcChl
HEOPraHUYECKUX COEAUHEHUID.

Iepuoagnuecknit 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHX
semenToB /1. U. MenaeieeBa

Crpoenue aTroMoB. XuMHuecKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKuuu.

[lepBble TOMBITKM KiacCUPUKAMKA XUMHUUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax (CeMeMcTBax) CXOAHBIX JIEMEHTOB: IIEJIOYHBIX U IIEITOYHO3EMETbHBIX
MeTajlax, rajJoreHax, MHEpPTHbIX (OJaropoJHbIX) raszax. ODJIEMEHTBI, KOTOpPbIE
00pa3ytoT aM(pOTepHBIC OKCHUIBI U THIPOKCHUJIBI.

[Iepuoanueckuii 3aKOH. OTtkpbITHE [Iepuonnueckoro 3aKOHa.
[Iepuonnueckas cucrema xumuueckux odiementoB [l WM. Mengeneesa.
KopoTkonepuognas u jgiauHHOnepuoaHass ¢opmbl Tadbmuibl «Ilepronuueckas
cucteMa xumuueckux snemeHToB . 1. MenneneeBay. [lepuoast u rpynmnsl (A- u
B-rpynmer).

Crpoenne aromoB. CocTaB aTOMHbIX sifep. M3orombl. PaanoakTHBHOCTB.
DNEeKTPOHBI. DJEKTPOHHAs OpOUTallb. DHEPreTUYECKHe YPOBHU U TOJYypPOBHU
atoma: s-, p-, d-opOurtamu. ODNEKTPOHHbIE KOH(PUIYpaUUU U SIEKTPOHHO-
rpadgudeckue (Gopmynbl aTOMOB. DU3HYECKUI CMBICI TMOPSAKOBOTO HOMEDPA,
HOMEpa TeproJia U rpymIbl deMenTa. CTpoeHHe IEKTPOHHBIX 000JI0UYE€K aTOMOB
nepBbIX 20 xumuyeckux 3eMeHToB Ilepuonnueckoi cucremsl J[. . Menneneena:



pacupeesieHue 3JIEKTPOHOB MO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
opouransam. Guznueckuit cMmpica [leproguyeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS pajnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB MO TpyHIaM H© IEPHUOJIAM.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COCAMHEHMN XMMUYECKUX AJIEMEHTOB B
NMepuoJiax M Trpymmnax. XapaKTepUCTHKA XHUMHUYECKOrO0 JJIEMEHTa IO  €ro
nojioxeHuro B Ilepuoanueckon cucreme /1. 1. Menneneesa.

3nauenue [lepuoanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB I pa3BUTHs Haykh M npaktuku. . M. MenneneeB — ydeHsld U
rpaXKJJaHUH.

DJIEKTPOOTPULIATEILHOCTh XUMHUUYECKUX DJJIEMEHTOB. XHMHUYECKasl CBS3b.
Buael XxumMuyeckod CBA3M: KOBAJICHTHAs TOJSIPHAsl CBSI3b, KOBAJICHTHAS
HETOoJsIpHasi CBSI3b, MOHHAsI CBs3b. MexaHuU3Mbl OOpa3oBaHUs KOBAJEHTHOW U
WOHHOW CBSI3U. DJICKTPOHHBIE M CTPYKTypHbIE (OpMysbl BemecTB. KaTnoHsl u
AQHUOHBIL.

Kpucrannmuueckue u amopdHble BemecTBa. THIBI  KPUCTAUIMUECKUX
pEIIETOK: HOHHAs, aTOMHAsA, MOJICKYJISIPHASI M UX XapaKTEPUCTUKHU.

Crenenp okucneHus. OmnpeneneHrue CTENEHEH OKUCICHUSI aTOMOB B
OMHAPHBIX COCIUHCHUSIX. OKMCIINTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIUU.
[Ipouecchl OKUCIEHUSA M BOCCTAaHOBJEHMS. OKHUCIUTEIM M BOCCTAaHOBUTEIM.
CocTraBiieHHE YpaBHEHUM MTPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KO3 (DUITMEHTOB METOJIOM 3JIEKTPOHHOIO OajaHca.

DKCIEepUMEHTAIbHOE U3YUYEHUE BEIIECTB U SABJICHUMN:

03HAaKOMJICHHE ¢ 00pa3IlaMHi METaNIOB U HEMETAJIOB;

MOJICTTMPOBAHUE CTPOCHUSA MOJIEKYJ MPU TOMOIIM PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIT;

MPOBEICHUE  OMNbBITOB, WJUIIOCTPUPYIOIINX  MOPUMEPBl  OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEAKIIUN (TOPEHUE, PEAKIIMU PA3JIOKEHUS, COCTMHEHHUS ).

MexknpeaMeTHbie CBA3H

Peanuzanuys MeXNpeIMETHBIX CBSI3€M MpU M3YUYCHUHM XUMHHM B 8 Kilacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK U MMOHITUN, IPUHATHIX B OTJEIBbHBIX €CTECTBEHHBIX HAYKaX.

OO01ue ecTeCTBEHHO-HAYYHBIC ITOHATHS: sIBJICHUE (Mpoliecc), Hay4HbIN (akT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CUHTEe3, Kiaccu(ukamus, NepUOIUIHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISJTMPOBaHUE, U3MEPEHNE, MOJICIb.

®dusnka: SBICHUS MNPUPOABI, (PU3UUYECKUE SBJIICHUS, BEIIECTBO, TEJO,
dbu3nuecknue BEIWYMHBI, CIWHHIBI HW3MEPEHHs, OO0BEM, Macca, arperaTHbIe
COCTOSIHME BEIIECTBA, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, MOJICKYJa,



CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTANIMYECKUX) TN, dJICKTPUUECKUN
3apsiji, KOJMYECTBO TEIUIOTHI.

buonorusi: 6uocdepa, porocunTes, mpoieccbl 0OMEHA BEILIECTB.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANBI, TOPHBIE MOPOBI,
M0JIE3HbIE UCKOIAeMbI€, TOIIJIMBO, BOAHBIE PECYPCHI.

TexHonorust: TexHocdepa, IPOU3BOJCTBO, XMMUYECKHE TEXHOJIIOTUH, CHIPbE,
KOHCTPYKIITMOHHBIE MaTepPHAIIBI.

9 KUIIACC

BemecTBO U XMMHUYECKASI peaKUMs

[ToBTOpenne u yriayOjeHHEe 3HAHWNA OCHOBHBIX pa3lie]IoB Kypca 8 Kiacca.
Crpoenne aromoB. CBoiicTBA aTOMOB  XHMHYECKHX  3JIEMEHTOB, HX
KOJINYECTBEHHBIE u Ka4€CTBEHHBIEC XapaKTEPUCTUKHU (panuyc,
ANEKTPOOTPULIATENBHOCT, DHEPIUs VMOHU3ALIUN). [TocnenoBaTenbHOCTD
3alOJIHEHUST AJIEKTPOHHBIX OpOUTael aTOMOB Maybix NepuoaoB. OCOOEHHOCTH
3aMOJHEHUsI  DJJCKTPOHHBIX  opOuTanet  aToMoB  OONBIIMX  TMEPUOJIOB.
[lepuonuueckas cucrtemMa XHMMHYECKHUX DJIEMEHTOB B CBETE€ NPEACTABICHUNA O
ctpoeHun aroma. CTeneHb OKHCIEHUS M BalleHTHOCTh. IIpencrtaBienue o
MEPUOINYECKON 3aBUCUMOCTH CBOIICTB XUMHYECKUX 3JIEMEHTOB
(3JIEKTPOOTPULIATETBHOCTb, OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE CBOIICTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCHIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemectBa B TBepaoM, KMIKOM M Ta3000pazHOM
COCTOSIHUU. Buabl XMMHYECKOW CBsSI3U: HWOHHAs, KOBAJICHTHas (HEMOJspHasi,
HoJiApHasi); OOMEHHBII W JIOHOPHO-aKLUENTOPHBIA MEXaHH3M O00pa3oBaHUs
KOBAJICHTHOU CBSI3H.

MexMoueKyIIpHble B3aUMOJEHCTBUA (BOJOpPOAHAS CBSI3b, CHIIbI BaH-aep-
Baannca). Tunbl kpucTaNIMUECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJUTHYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THNA KPUCTAJUIMYECKON PEIIETKU U BUIa XUMAYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  MPOTEKAHWS ~ XUMHUYECKUX  PEaKIUil.
Knaccudukanus XuMUYECKUX peakuuid MO Pa3INuYHbIM MpU3HaKaM (MO0 YUCITY U
COCTaBYy Yy4YaCcTBYIOIIMX B peaKIMU BEIIECTB, IO TeIioBoMy 3(dexTy, Mo
M3MEHEHUIO CTENEHEeW OKMUCIICHHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, MO
Y4acTHUIO KaTaau3aTopa, o arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIeCTB).

DJIeMEHThl ~XMMHYECKOM TEPMOAMHAMUKH. ODHEPreThka XUMHUYECKHUX
peakuuii. TeruioBod 3PdekT XUMUUecKol peakuuud. IK30- U SHIOTEPMUUYECKHE
peakunu, TEPMOXMMHUYECKHE ypaBHEHUA. 3akoH l'ecca W ero cieacTBusl.
Bpruucnenus no TepMOXMMUYECKUM YPABHEHHUSIM.



[ToHdaTHE O CKOPOCTH XMMHUYECKOW pEaKUHMH. 3aKOH JICMCTBYIOIIMX Macc.
@DakTOphl, BIAUSAIOIMIME HA CKOPOCTh XMMHMUYECKON pEAKIMU. DHEPrus aKTUBALUU.
[Tonsitue o karanuze. epmenTbl. UHrHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsarue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Ilarenbe. VYciaoBus cMeneHus
XUMHYECKOTO paBHOBecHs. DakKTOphI, BIMSIONINE HA COCTOSHHE XHWMHYECKOIO
paBHOBecusa. [IporHo3upoBaHMe€  BO3MOXHOCTH  TPOTEKAHUS  XUMHUYECKHUX
MpeBpalIeHU B PA3IMUHBIX YCJIOBUSX HA OCHOBE MPEACTABICHUNA 00 M3yUYEHHBIX
3JIEMEHTAaX XUMUYECKON KUHETUKUA U TEPMOJUHAMUKH.

OKuCINTENBbHO-BOCCTAHOBUTEIIbHBIC peaKkiuu. OkuciauTenapHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTENIEHU
OKUCIIeHUs. BakHble OKHMCIHUTENIM U BOCCTaHOBUTENW. [lepmaHraHaT Kaaus
(xapaktepuctuka). CocraBieHUE YpaBHECHUN OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIX
PEeaKIHii ¢ UCTIOTH30BAHUEM METOa JIEKTPOHHOTO OaaHca.

DJIEKTPOJIUTHYECKAs Juccolnalusi. XUMUYECKHE peaklM B PacTBOpax.
Teopuss  2JEKTPOIUTUYECKOM  AuccouManuu. PacTBopeHne kak  (QU3MKO-
xuMuueckuit npoiecc. [lonaTre o rugpaTax U KpUCTALIOTHAPATAX. IIECKTPOTUTHI
U HEdNeKTpoiauThl. KaTuoHbl, aHMOHBI. MexaHuU3M AUCCOIMAIMU BEIIECTB C
pa3IUYHBIM BHJIOM XUMHYECKOW CBs3u. CuibHBIE W ClIa0ble BJIEKTPOJIUTHI.
Crenenp qucconyanyi, KOHCTAHTa auccounanuu. MloHHOe mpou3BelIEHHE BOJBI.
Bopoponubiii  mokazatens. WHAUMKATOPBL. DNEKTPOJUTHYECKAsT JIUCCOLIMALINS
KHCJIOT, OCHOBAaHMI U COJICH.

Peaxrun nonHoTrO OOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKpPAIICHHbIE MOHHBIE YpaBHEHHUs peakuuii. CBoilcTBa
KHCIIOT, OCHOBAHHW W COJIE B CBETE NPENCTABICHUNA OO0 S3JIEKTPOIUTUYECKOU
nucconyanuu. KauecTBeHHbIE peakIui Ha HOHBI.

I'maponus coneii. MonHble ypaBHEHUS THAPOIU3a CONEH. XapaKTep Cpenbl B
BOJIHBIX PAaCTBOpPAxX COJIEH.

DKCINEpUMEHTAIbHOE M3YUYEHUE BEIIECTB U SIBJICHUW: O3HAKOMIICHHE C
MOZENSMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB — METAJJIOB U
HEMeTaJIOB (TpaduTa 1 aaMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHSA);

MCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU OT BO3AECHUCTBUSA
pa3IUYHBIX (HaKTOPOB;

OTIBITHI, MJUTFOCTPUPYIOIIE 00PATUMOCTh XUMHUECKUX PEAKIIHIA;

UCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, Ipoliecca AUCCOLMALNU
KHCJIOT, 1IEI0YeH U COJICH;

MPOBEJICHNUE OMNBITOB, WIIOCTPUPYIOIMIUX MPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);



NpUMEHEHUE MHANKATOPOB (JIakMyca, METHIIOpaHka U (eHondTanenHa) mis
OIIPENIEIICHNS XapaKTepa Cpeabl B paCTBOPax KUCIOT, OCHOBAHUM U COJIEH;

MPOBEICHUE  OMNbBITOB, WJUIIOCTPUPYIOIIUX  MHPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (rOpeHne, peakiuy pa3ioKEHUs, COCTUHECHMUS );

pacno3HABAaHUE HEOPraHUYECKUX BEUIECTB C IIOMOIIBK) KayeCTBEHHBIX
peaKkuuii Ha UOHBI;

pEllIEHUE DKCIECPUMEHTAIBHBIX 3a7ad 1o TemaM: «OKUCIUTEIbHO-
BOCCTAHOBHUTENbHBIE peakuun», «l'maponns conen», «IIEKTPOIUTHUYECKAS
JIACCOLALIS.

HeMeTaJnibl U X COeIMHEHUS

OO6mast xapakrtepuctuka HeMmeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB, TMPOCTBIX BEMIECTB, auioTponus. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIC CBOWCTBA HEMETAUIOB. (CpaBHUTEIbHAS XapaKTEPUCTUKA
COEJIMHEHU HEMETAILIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJoOreHoB. XHMHUYECKHE CBOWCTBA HAa MpUMEpe  Xjopa
(B3auMOJICMCTBHE C  METaulaMHM, HEMeTallJlaMH,  BOJOM,  IIEJI0YaMH).
XmopoBopopoa. ComsHass  KHUCIOTa, XHMHUYECKHE CBOMCTBA, IMOJYy4YEHHE,
npuMeHenue. JledicTBue Xxyiopa M XJIOPOBOJOPOJA HA OPraHU3M YeEJIOBEKa.
Baxnenmme xmopuasl M HUX  HaxoxaeHue B npupone. Ilonarue o
KUCJIOPOJICOJIEPKAIIMX KACIOTAX XJI0pa U UX COJISX.

VVIA-rpynmel. OCOOEHHOCTH CTpPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHU
okucieHusi. CTpoeHue u GuU3NUECKHe CBOWMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOAU(PUKALUKA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA
cepsl (B3aUMOJICUCTBHME C HEMETAZIaMHU, METaJlJIaMHU, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHOil kucinoramu). CepoBoIOpOd, CTpOeHHE, (QU3NYECKHE U
XUMUYECKUE CBOMCTBAa (KUCJIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOWMCTBA). OKCHUIBI
Cepbl KaK NPEACTAaBUTENIN KUCIOTHBIX OKCHAOB. CepHUCTasi KHUCIIOTa U €€ COJIU.
CepHas kucioTa, (QuU3MYEeCKHMe M XUMUYECKHE CBOWCTBa (00mIMe Kak
npeACTaBUTENS Kjacca KUCIOT u crenuduueckue). Coau CepHOM KHUCIOTHI.
XUMUYECKHE PEAKIMH, JeKAIIUE B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOJIyUYEHUS
CEepHOU KUCIOTHI. lIpencraBieHuss 0 XUMUYECKOM ITPOU3BOACTBE U CBSI3AHHBIX C
HuM npodeccusx. [IpuMeHenune cepHoil KUCIOTHI M cynbdaToB. KauecTBeHHBIE
peakiuu Ha cyiabput-, cynbdua- u cyiabdar-aHnonsl. HaxoxxaeHue cepbl U ee
COCIMHEHU B NpUPOAEC. XHUMHUYECKOE 3arpA3HCHUE OKPYKAOIIEH Cpeasbl
COCIMHCHHUSIMU Cephbl (KUCIOTHBIC JOXIHM, 3arps3HCHHE BO3/yXa), CIOCOOBI €Tr0
IIPEIOTBPALLCHUS.



OO6miast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCICHUSI.

A30T, pacnpoCTpaHeHHE B MpUpoJe, (Puznueckue U XMMUYECKHE CBOWMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHaK, ero (U3MYECKHE W XUMHUYECKHE CBOMCTBA (OKHCIEHUE,
OCHOBHBIE CBOICTBa BOJHOIO pAacTBOpa), IPUMEHEHHWE U TMOJy4YeHHe B
nabopaTopud W TPOMBIIUIEHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIENTOPHBIN
MEXaHU3M ero oOpaszoBanusa. Comu aMMOHUS, WX (U3HUECKHE M XHUMHUYECKHE
CBOMCTBa (pa3joKeHHWE U B3aUMOJICUCTBUE CO WIEJIOYaMH), TPUMEHEHUE.
KauectBennas peakiuss Ha noHbl amMmMoHus. Oxcuawl azorta (I, II, III, TV, V).
A3zoTtucrtas Kuciaota. A30THasi KUCJIOTa, €€ MoTyyeHue, (GU3n4ecKkue 1 XuMU4ecKue
cBOMcTBa (0OIIME Kak MPEACTaBUTENs Kjacca KUCIOT U crnenuduyeckue),
npyUMeHeHUue. XHUMHUYECKHE PEaKlHH, JIeKAalU[Me B OCHOBE IOJYYEHHUS a30THOMU
KHUCIIOTHI B TIPOMBINIIIEHHOCTH. HuTpatel 1 HUTpuTHL. KauecTBEeHHBIE peakIuu Ha
HUTpPAT- U HUTPUT-aHUOHBL. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaloleh cpeibl
COCIMHEHMSIMU a30Ta (KUCIOTHBIC MJOXKIW, 3arps3HEHUE BO3AyXa, IOYBHI U
BOJIOEMOB).

®ocdop, ammorpomubie Moaudpukanuu (ochopa (Oenmplii W KpacHBIN
docdop), puznueckne U XUMUYECKUE CBONCTBA (B3aMMOJICHCTBHE C METaJlIaMH,
KHUCIIOPOJIOM, TaJIOT€HaMU, KOHIICHTPUPOBAHHBIMH a30THOM U CEPHOM KUCIIOTAMH).
Oxkcunbl gocdopa (III, V), dochopnas kucnora, ¢uznueckue U XUMUYECKHE
cBolicTBa, nosnyuenue. KauectBennas peakuust Ha Qocdar-uonsl. IIpencraBnenus
o ranorenuaax (ocdopa (111, V).

[TonsiTue 0  MHUHEpaNbHBIX  yAOOpeHUsiX.  A30THBIe, (HochopHbIE,
KOMIUJIEKCHbIE  yA00peHusi. XUMHUYECKOE 3arpsi3HEHHE OKpYyXKaroleh cpeibl
coeMHEHUIMU a3oTa u (pocdopa.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIC CTEIIEHNU OKUCIICHUSI.

VYrnepon, amnorponsasle Mogudukanuu (rpadur, anmas, ¢yiepeH, rpadeH,
HAHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIUIECTB
(B3auMOJICHCTBHE C METallaMi, HEMETalIaM{, KOHIICHTPUPOBAHHBIMUA a30THOU U
cepHoii kucinoramu). [lousitue 06 agcopobumu. KpyroBopot yriaepoaa B mpupose.
Oxcunpl yriiepona, nx GU3NYEeCKue U XUMUYECKHUE CBOMCTBA, ICHCTBUE HA JKUBHIE
OpraHu3Mbl, MOJyYEHHUE U MPUMEHEHHE. JKOJOTUYECKUE MPOoOIeMbl aTMOCHEPHI,
cBa3aHHble Cc okcuaoMm yriepoaa (IV). VYronphas kuciora M ee ColM, HX
bu3nYecKue W XMMUYECKHE CBOMCTBA, MOJyYeHHWE W NMpuUMeHeHHne. KapOoHaTsl,
rupokapOoHaThl, WX cBoiicTBa. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIEHHOCTH U CEJIHCKOM
XO3MCTBE.



[TepBoHavasibHBIE MTOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja: yriieBoJopoAbl (METaH, 3TaH, STUJIEH, alleTHJICH), 3TaHOJI, TJIUIEPUH,
yKcycHasi kucnoTta. [IpupoaHble UCTOYHUKU YTI€BOAOPOJIOB (Yroiib, IPUPOAHBIN
ra3, HeQ)Th), MPOAYKTHl UX MEPEPAOOTKU, UX POJIb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTie 0 OMOMOTUYECKH BAXKHBIX OPTaHWYECKUX BEIIECTBAX — JKHMpaxX, OelKax,
YyIJIEBOJAX — W HMX POJM B JKU3HM 4YeloBeKa. EJUHCTBO OpraHUYecKUx H
HEOPraHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBHE C
MeTallJlaMy, KUCIOPOAOM, YTJIIEPOJIOM, TajOoreHaMM), MOJy4eHUEe U MPUMEHEHUE.
Ponb kpemuus B npupoje u texuuke. Oxcua kpemuus (IV), kpemHueBast Kuciora,
CWJIMKAThI: (PU3WYECKUEe M XUMUYECKHE CBOMCTBA, MOJYyYEHHE M MPUMEHEHHE B
OBITY W MPOMBIIUICHHOCTH. BakHeHIne CTpOUTENIbHbIE MaTepualibl: KepaMHUKa,
CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

bop. OcobGennoctu ctpoenus aroma. OOIIMe NmpencTaBieHus 0 pU3ndecKux
Y XMMUYECKUX CBOMCTBaX. bopHas kucinora.

DKCnepUMEHTAIBHOE N3YUYEHUE BEUIECTB U SIBJICHUM:

03HAKOMJIEHUE ¢ 00pa3aMu MPUPOIHBIX XJIOPUJIOB (TaJIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAIMUX (HU3UYECKHE U XMMHYECKHE CBOMCTBA
rajioreHOB U UX COECUHEHHII;

M3YYEHUE CBOMCTB COJISTHOW KHUCJIOTHI;

MIPOBEJICHNE KAUECTBEHHBIX PEAKIIUA HA XJIOPU/-, OPOMUJ- U UOJIUI-UOHBI U
HaOII0/ICHUE PU3HAKOB UX MPOTECKAHUS,

O3HaKOMJIEHHUE C 00pa3llaMy Cepbl U €€ MPUPOAHBIX COEIUHEHUM;

HaONMoIecHHe  Tpolecca  OOyriIMBaHWsA ~— caxapa  MOJA  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI;

U3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIOTHI;

MIPOBEJICHUE KAYE€CTBEHHBIX PEAKIUid Ha CyIbPua-, CylbPuT- U Ccynbdart-
MOHBI U HAOJIIOICHHE PU3HAKOB UX MPOTEKAHNUS,

O3HAKOMJIEHWE C (uU3MYecKUMH CBOMCTBaMHM a3zora, Qocpopa U UX
COEIMHEHM, 00pa3iaMu a30THBIX U (OCHOPHBIX YA0OPEHUH;

nojyuyeHue, coOupaHHe, pacrno3HaBaHHUE W HM3yYEHUE CBOMCTB aMMHaKa,
M3yYEHHUE CBOMCTB COJIE aMMOHMS,

MIPOBEJCHNE KAUYECTBEHHBIX PEAKIMil HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHUE MPU3HAKOB UX MPOTECKAHUS,

M3y4YECHUE B3aUMOJICUCTBHS KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJBIO,
CBOMCTB (pOCchHOpPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMJICHHE C MOJIENSIMU KPUCTAUNIMYECKUX PEHIETOK alMasa, rpadura u
dynnepeHa, ¢ mpoLeccoM aJcopOLMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM U YCTPOMCTBOM IIPOTHUBOIA3a;

NoJIyuyeHue, coOupaHue, pacrlo3HaBaHUE U W3YUYEHHE CBOMCTB YTJIEKHUCIIOTO
rasa;

IIPOBEICHUE KAueCTBEHHBIX pEeaKIMii Ha KapOOHAT- W CHJIMKAT-HOHBI U
W3YUYEHUE MPU3HAKOB UX MPOTECKAHUS,

W3YUYEHUE B3aUMHBIX MPEBPAIICHUI KapOOHATOB U TMAPOKapOOHATOB;

O3HAKOMJIEHHE C oOpasllaMu TPHUPOAHBIX KapOOHATOB W CHIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIUIEHHOCTH;

pELIEHUE SKCIIEPUMEHTANIBHBIX 3a/a4 M0 TeMe «Ba)kHelilne HeMeTaulbl U UX
COEJIMHECHUSD.

MeTasibl 4 MX COCAMHEHM S

O6mme cBoiictBa MeTayioB. OOmas XapakTepUCTHKA XUMHUYECKUX
AJIEMEHTOB — METAJVIOB Ha OCHOBAHUM UX ToJIokeHus B Ilepronnueckoil cucreme
xumudeckux ameMenToB . . MenaeneeBa u ctpoeHus atomoB. Metamisl A- u b-
rpynn. CTpoeHHWE NPOCThIX BEIIECTB — METAUIOB. MeTamumyeckas CBA3b M
METaJNINYEeCKasi KpUCTaUIMYecKas pemeTka (IpUMUTUBHAA KyOndeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOudeckas, IpaHelEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi IUJIOTHOYIAKOBaHHAas). 3aBUCHUMOCTh (PU3UYECKUX CBOWCTB
METAUIOB OT CTPOCHUSI KPUCTAUIOB. ODJIEKTPOXUMHYECKUN Pl HANPSHKEHUN
MeTamioB. O0IIKe XUMUYECKHE CBOMCTBA MeTaioB. O0mIKe crnocoObl MoTyYeHus
METAJIJIOB, METAJLUTYPIHsl. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJICH KaK OJUH U3
CIOCOOOB TOJy4YeHUs: MeTaioB. [loHSATHE O KOpPpO3UM METAJIOB, OCHOBHBIC
crocoObl 3auuThl UX OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a). [I[puMeHeHe METaJJIOB U CIUIABOB B OBITY U MPOMBIILICHHOCTH.

Memannvt A-epynn

[llenounsie MeTaupl: nonoxeHue B llepuogmyeckon cucreme XMMHYECKUX
anemeHToB Jl. . MenaeneeBa, cTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckue U XUMUUYECKHE CBOWCTBA (HA MpUMEpEe HATpUs W Kajus), MOoITyYeHHe.
OKcuapl ¥ TUAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHne MIeTOYHbIX METAIIOB U UX
coennHeHnn. buonoruueckast posib HaTpUs U KAJIUSL.

[llenouno3eMenbHbIE METAUIBI MAarHMM W KaJdbLUHUM: TIOJOXKEHUE B
[lepnoanueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, crpoenue
WX aTOMOB, HaXOXJIeHHE B TIpupojie. Pu3ndeckre 1 XMMUIECKUE CBONCTBA MarHus
U Kajnplus. BaxkHelmume coenMHEHUs KalblMs U MarHus (OKCHJ, TUIPOKCHI,
COJIM), CBOWCTBa, MpuMeHeHue. JKECTKOCTh BOJBI U CHOCOOBI €€ YCTpaHEHUS.
Kpyrosopor kanpuus B nmpupoje.



AmromMuHU: nosiokeHue B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaXOXIACHUE B mpupoje. Pusnueckue u
XUMUYECKUE CBOWMCTBA aTtOMUHUSA. AMQPOTEpHBIC CBOMCTBA OKCHAA U THIPOKCHU]IA
amomMuHus. [I[puMeHeHne antOMUHUS U €T0 CILIABOB.

Memannwt b-2pynn

OO6miast xapakTepucTuka MeTauioB b-rpynn  (moOOYHBIX MHOATpYII):
nonoxenue B llepuommueckon cucreMe xXumuueckux onementos . .
MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB. SIBJIEHUE «ITpoBajiay SJIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJid, cepeOpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-a7eMEeHTOB, CTEMEHU OKHUCJICHHS aTOMOB B COCAUHEHUSX. 3aBUCHUMOCTh
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCHIOB METANIOB OT 3HAYECHUS
CTETMICHH OKHCJICHHS DJIEMEHTa B COCIMHEHUU (HA MPUMEpPEe COCAMHEHUN XpoMa).
[TepBoHauanbHbIE TPEACTABIEHUS O KOMIUIEKCHBIX COCTMHEHUSIX.

Menp u cepeOpo: CTpOCHHME aTOMOB, CTEIEHM OKUCiIeHHUsA. OOIue KpaTKue
NPEACTaBICHUS O (PU3NYECKUX M XUMHUYECKUX CBOWCTBAX MPOCTHIX BEIIECTB
(B3aUMOJIEHCTBUE C KUCIOTAMHU-OKUCIUTENISIMH), 00 UX OKCHIAaX, THUJIPOKCUAAX U
coyisix, ux npuMeHeHuu. [Ipencrasienus o6 aMMHAYHBIX KOMILJIEKCax cepedpa u
Menu. KauecTBeHHbIE peakiluu Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHne aTomMa, CTETIeHh OKUCIICHHSI. XapaKTepUCTUKa GU3NIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aMPOTEpPHbIE CBOMCTBA OKCUAA U THAPOKCHIA.
KauecTBeHHbIEC peakiiMy Ha KATUOHBI LIMHKA.

JKeneso: ctpoeHue aroma, creneHu okucieHus. Haxoxnenue B mpupone.
du3nyecKrue U XUMUYECKHE CBOMCTBA Kelle3a, MpuMeHeHne. buonornueckas posb
xenesza. Oxcuapl, rugpokcuasl u conu keneza (II) u xenesza (III), ux cocras,
cBolicTBa M mosydeHue. KauecTBeHHbIE peakIMu Ha KaTUOHBI kene3a (2+) u
xenesa (3+). UyryH u craiib — cIuiaBbl kesesa. [[pou3BoACTBO 4yryHa U CTalIH.
DKOJIOTUYECKHUE TTPOOTIEMBI, CBI3aHHbBIEC C METAILTYPTUYECKUMU MPOU3BOJICTBAMH.

DKCIEepUMEHTAIbHOE U3YUYEHUE BEIIECTB U SABJICHUM:

O3HAKOMJIEHHE C oOoOpas3laMu METAUIOB W CIUIaBOB, WX (U3MUECKUMU
CBOMCTBaAMU,;

MOJEIIMPOBAHNE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKH;

V3YYCHHE B3aUMOJECHCTBUS METAJUIOB C BOJOHM, C pAacCTBOPAMHU COJEH H
KHCJIOT, UCCJIE0BAaHUE MPOILIECCOB 3JIEKTpou3a pactBopoB xiopuaa meau (II) u
VoAUAA Kaius, KOppO3UH METAIIOB;

U3YUYE€HHE OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHAOB KajlbIlMg W HATPHUS C
BOJIOM, MX TUIPOKCUIOB — ¢ okcuaoM yriepoaa (IV) u kucinoramu;

W3YUYEHUE CBOICTB KapOOHATOB U THIPOKAPOOHATOB KAJbIIMS, )KECTKON BOIBI;

U3y4YECHUE IMPOLECCOB IOIYyYEHUsS THUIAPOKCHUIOB KeJjie3a, UX XUMHYECKHUX
CBOMCTB,;



W3Y4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa HOHBI (MarHus,
KaJIBITUS, aJTFOMUHUS, IIMHKA, skene3a (2+) u xenesa (3+), meau (2-+);

HaOJII0/ICHUE U ONMCAaHWE OKpAIIMBAHUS IUIAMEHU MOHAMM HATPUs, Kalus U
KaJIbLHUS;

uccienoBanne aM(pOTEepHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS, THAPOKCUIA
xpoma (III) u runpokcuma NMHKA;

pellIeHrE SKCIEPUMEHTAIBHBIX 3aJlady N0 TeMe «BakHeiume MeTauibl U UxX
COEIMHECHUSD.

XuMus M OKpPYKAOLIAA cpeaa

BemectBa u marepuanbl B MOBCEJHEBHOW >KU3HU 4eIOBEeKa. BakHewinue
BEIIIECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe HCIoNIb30BaHUE
BEILIECTB M XHMMHUYECKUX peakiui B ObITy. [lepBas moMonis mpu XUMHUYECKHUX
0>KOTaxX W OTPABJICHUSIX.

Hoseie matepuansl u TexHoNOruu. [[puHIMIBI «3€I€HON XUMUW.

OCHOBBI 3KOJIOTMYECKOM TPAMOTHOCTH. XUMHUSA U 3A0pOBbE. 3HAYCHHE
U3Y4aeMbIX XMMHUYECKUX 3JIEMEHTOB U MX COCAMHEHUH i (QYHKIHMOHUPOBAHUS
opranu3Ma yesoBeka. [loHsTue o 310poBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl. DKOJOTHUECKHUE TTPOOIIEMBI,
CBSI3aHHBIE C COEAMHECHUSIMU YTIIEPOJIa, a30Ta, CEPBI, TAKENBIX MeTaI0B. [loHsTHE
o ITJIK. Ponp XuMuu B peIIeHHH YKOJIOTHYECKUX MPOOIEM.

OKCIIEpUMEHTAIbHOE HW3YYEHHUE BEIIECTB U SBJICHUW: O3HAKOMIICHHE C
oOpa3naMu MaTepuasioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJUMEPHbBIC MaTEpHUabl),
ONPENECICHUE KUCIOTHOCTH MPUPOIAHBIX BOJ, MOJECIUPOBAHUE IIpouecca
00pa3oBaHUsI KUCIOTHOTO JOXK/s, M3YYCHHE €T0 BO3CHCTBUS HA MaTEPHAIIHI.

IloBTOpeHue W 00001IeHHME 3HAHMH OCHOBHBLIX Ppa3aeJoB KypcoB 8-9
KJIACCOB

[Tepnonnueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKUX 3JIEMEHTOB B
CBETE IMPEJCTABICHUI O CTPOEHHUS aTOMa. 3AaKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XMMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B IIEPUOJIaX U IPymIIax.

CtpoeHue BellecTBa B TBEPJIOM, KHUIKOM U Ta3000pa3HOM COCTOSIHUU. Bubl
XMMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAJUITMYECKOMN
PELIETKN U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus XuUMHUYECKHX pEakuuid TO Pa3IHYHBIM  MPU3HAKAM.
[IporHo3upoBaHue€ BO3MOKHOCTH NPOTEKAHHUS XUMHUUYECKUX MPEBpAILLCHUN B
pa3IMYHBIX YCIOBHUSIX Ha OCHOBE MPEACTABICHUNA XUMHUYECKOW KUHETHUKU U
TEPMOIMHAMHUKH.

XHWMHUYECKHE peakIMu B pacTtBopax. [ maponus comen. Peakuum okuciieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCJIOT, OCHOBaHWW U COJied B CBeTE€ IIPEACTaBICHHH 00
ANEKTPOJUTUYECKON  JUCCOLMAIMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusXx.

MeoscnpedmemHuuwle ceasu

Peanuzanus MeXnpeaMeTHBIX CBsA3€H NMpU W3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
TIOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIIBHBIX €CTECCTBCHHBIX HayKaX.

OO0mre ecTeCTBEHHO-HAYYHbIE IOHATHS: sIBI€HUE (TIpoLecc), HAy4YHbIN (akxT,
TUTOTE3a, TEOpHSs, 3aKOH, aHaIW3, CUHTE3, KiIacCU(UKAIUs, TEPUOIUIHOCTD,
HAOJIIO/ICHHE, DKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJEINb, TEXHOJOTHS,
MaTepHaIbl.

dusnka: BEIIECTBO, TeJO, (U3UYECKUE BEIUYUHBI, €IUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, ATOMBI U MOJIEKYJIbI, arperaTHbIe COCTOSTHUE
BEIIECTBA, CTPOCHUE Ta30B, KHUIAKOCTEH W TBEPABIX (KPUCTAJUIMUECKHX) Tel,
KPUCTAJNIMYECKAsl PEeIIeTKa, JJIEKTPOH, SApPO aroma, MPOTOH, HEUTPOH, HOH,
HYKJIMJI, U30TOMbI, KBAHTHI, PAAMOAKTUBHOCTb, ajb(a-, 0eTa- U raMmma-u3iIyyeHue,
AJIEKTPUUYECKUMN 3apsi/l, MPOBOJHUKH, MTOTYITPOBOIHUKU, AUIICKTPUKH, COTHEUHBIN
CIEKTp, Pa3lokKeHHE OEIOro CBETa B CIIEKTP.

buonorus: sxocucrema, 6mocdepa, GoToCHHTE3, IPOIECChl 0OMEHA BEIIECTB,
MUHEpaJbHbIE YIOOpPEHUs, MHKPOIJIEMEHThI, MAaKpPOIJIEMEHThI, IHUTATECIbHbIC
BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMIIS.

TexHonorus: CTPOUTENIbHBIE  TEXHOJIOTHH, CEIbCKOXO03SIIICTBEHHbBIE
TEXHOJIOTUU, TEXHOJOTUU IEKTPOHHON MPOMBIIINIEHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSI [TIPOTPAMMBI 10 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHUS (YTJIYBJIEHHbIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O OOILETO
o0pa3oBaHMsI JOCTHTAIOTCS B XO0J€ OOYy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCITUTATEIBHON AESITEIIBHOCTH 00pa30BaTEIbHON OpraHu3alii B COOTBETCTBHH C
TPAAUIIMOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[EHHOCTSMH, NPUHSATHIMA B OOILECTBE MpaBWJIaMH M HOpPMaMu IMOBEACHUS U
CIIOCOOCTBYIOT TIpoOllecCaM CAaMOMNO3HAHHUS, CaMOPa3BUTUA M COLMAU3alUU
00yJarommxcs.

JIngyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCA  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUA W
paclIMpeHue OMnbITa AesITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) IaTPHOTHYECKOT0 BOCIIUTAHUS:

MPOSIBJIEHWE IIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACJEIUI0, MOHMMaHWE 3HAYEHUS XUMHUYECKOU
HAyKH M TE€XHOJIOTUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHU SKOHOMUKHU
Poccum u cBOero peruona;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUE O COLMAJIbHBIX HOPMAax W MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUICKTUBE, TMPOSBICHUE KOMMYHUKATUBHOW KYJBTYpPhl B
pa3HOOOpa3HOW COBMECTHOM AESATEILHOCTH;

CTpPEMJICHHE K B3aMMOTIOHMMAHHIO ¥ B3aUMOIIOMOIIM B MPOIEcce YUYeOHOU U
BHEY4YEOHOM JESATEIBHOCTH;

TOTOBHOCTh OILICHMBATh CBOE IMOBEJICHHE U TOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJEICTBUMN
MOCTYTKOB;

3) popMuUpOBaAHUS IEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U HEOOXOJIUMBIC ISt
MOHUMAHHUS CYIIIHOCTH HAYYHOU KapTHUHBI MUPA;

OCO3HAaHME IIEHHOCTH HAYYHOI'O MO3HAHMUS ISl Pa3BUTHUSL KaXJOT0 4YeIOBEKa
U TPOU3BOJUTENBHBIX CHJI OOIECTBA B II€JIOM, POJIM U MECTa HAYKU «XUMHS» B
CUCTEME HAay4HbIX NPEACTABICHUM O 3aKOHOMEPHOCTSAX PpAa3BUTHUS TPUPOIBI,
B3aHMOCBS35X YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOU CPEAOM;

MO3HABaTEJIbHAsl MOTHBALUSI M MHTEpPEC K OOYYEHHIO, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHI0O M CaMOOOpa30BaHUIO, K WCCIIENOBATEIHCKOU



JEATeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBl€HUsS W YPOBHS JAIbHEHIIETrO
0o0yueHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JIOPOBBIA 00pa3 >KM3HU, OCO3HAHHWE TOCIEJCTBUN WU
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U KUZHEHHBIX CUTYAIIUSX;

5) Tpy10BOro BOCIMTAHMS:

dbopMHpoBaHrE IEHHOCTHOTO OTHOIICHHUS K TPYJIOBOM IEATEIHHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YEIOBEKA M K MCCIE0BATEIBLCKON NESITEIPHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTRE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3AHHBIM C XUMHEH, B TOM UHCIIE K
npodeccusiMm HaydHOU c(epbl, OCO3HAHNE BO3MOKHOCTH CaMOPEAIN3allid B 3TOU
coepe;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

0CO3HaHHE HEOOXOAUMOCTH OTHOIICHUS K IPUPOJIe KaK UCTOUYHUKY KHU3HU HA
3emMJie, OCHOBE €€ CyLIECTBOBAHUS,

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJNbTYpPhl: TNPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OIEHKM MX BO3MOKHBIX TOCIEACTBUN  JJIA
OKpYXXalolllel Cpelbl; OCO3HaHUE TIJI00aIbHOIO XapakTepa HSKOJOTHYECKHUX
npoOJjieM M MyTed HUX pEelIeHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHUSI, MOJy4YaeMble
IpU U3yYCHUU XUMHH, JUISl PEUICHUs 3a/1ad, CBA3AHHBIX C OKPY’KAIOIIEH CpelloH;
AKTUBHOE HEMNPUSATHE JCUCTBUH, MPUHOCIIIUX BpPEI OKPYKAIOIIEH CPEHAE;
OCO3HAHME CBOCH POJIM KaK IrpakJaHWHA U MOTPEOUTENS B YCIOBUAX B3aMMOCBS3U
IIPUPOJHOM, TEXHOJIOTUYECKOM WU COLUAIBHOM Cpell; TOTOBHOCTh K Y4YacTHUIO B
MPAKTUUYECKOMN JAESATETLHOCTH SKOJOTHUECKON HAMIPABICHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yibTaThl 00YyYaromIMXCs, OCBOMBIIMX MpPOrpamMmy IO
XUMHH OCHOBHOT'O O0IIET0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHUE MEXIUCHUIUTMHAPHBIX (MEXMPEIMETHBIX) MOHITHH, OTpasKaroINX
MaTepUaIbHOE €IWHCTBO MHpa W TMpOIecC NO3HaHUA (BEIIECTBO, CBOKMCTBO,
SHEprusi, SBJICHUE, HAay4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJII0IeHIEe, U3MEPEHUE, UCCIIeI0BAaHUE, SKCIIEPUMEHT U APYyTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YUEOHBIMU JEHCTBUSMHU (IIO3HABATEIbHBIMH,
KOMMYHUKATHUBHBIMHM,  PEryJSTUBHBIMH),  BaXHBIMM Uil  TOBBILIEHUS
3((PEKTUBHOCTH OCBOEHHUSI COJAEpkKaHUS y4EeOHOro mpeameTa, (POpPMHUPOBAHUS



KOMIIETEHIIMHA, @  TaKKe  IPOEKTHO-UCCIIEOBATEIBCKON  ACATEIbHOCTU
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh MX MCIOJIb30BaTh B YYEOHOMW, MO3HABATEIBHON M COLMAIBLHON
IIPaKTUKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBM:

YMEHUSI MCIOJIb30BATh NPHUEMBbl JIOTMUECKOTO MBIIIJIEHUSI TPU OCBOEHUU
3HAHWI: PACKPBIBATH CMBICIT XUMUYCCKUX TMOHATHH (BBIICIATH WX CYIICCTBCHHBIC
NPU3HAKY, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU MOHSATHUSMH); aHAJTU3UPOBATH,
CpaBHUBATh, 0000IIaTh, BHIOMPATh OCHOBAHMS IS KiIacCU(UKAIUU U
CUCTEMATHU3AIMN XUMUYECKUX BEIIECTB M XMMHUUYECKHX PEAKIUi; yCTaHABINBATh
NPUYUHHO-CJICICTBEHHBIC  CBS3M  MEXIY OOBEKTaMHM HW3Y4YCHHUS;, CTPOHUTH
JIOTHYECKHAE pacCyXkAcHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, 110 AaHAJIOTHUH);
npeajaraTh KpUTEPUH W BBIABISITH OOIME 3aKOHOMEPHOCTH W TIPOTUBOPEUUS B
U3Yy4aeMBbIX TMPOIECCaX M SBICHUSAX; MPOBOAUTH BBHIBOABI U 3aKIIIOUCHHS; YMEHUS
IPUMEHSTh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHbIE W METaIlpeaMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIB3YEMbIC B XUMUH, IIPEOOPa30BLIBATH
MOJICITbHBIE TIPEACTABICHUS — XUMUYECKHHM 3HAK (CHMBOJI JIEMEHTA), XUMUIECKas
dbopMyra U ypaBHECHHE XUMHYECKOW PEAKIIMU — MPH PEIICHUU y4eOHBIX 3ajad; C
y4€TOM OSTHUX MOJEIBHBIX TIPEJICTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMUYECKHE BEIIECTBA U XUMUYECKUE PEAKIIUH.

ba3oBble wucciaenoBareJbcKue ACUCTBUS (METOAbI HAYYHOIO IO3HAHUSA
BeleCTB U SIBJICHUI):

YMEHUSI TMPUMEHSATh METOJbl HAYYHOTO TO3HAHUWS BEIECTB W SIBICHWU Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOW IO3HABAaTEIbHOW U
IIPOCKTHO-HCCIICA0BATEILCKON JIEATSIbHOCTH,

YMEHUS HCIIOJIh30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIILHO CTABUTh BOMIPOCHI; aHATTU3UPOBAThH (DAKThI, BHISBISATH
u (QopmynupoBaTh mpodlieMy, ONMPEAeNsiTh IeJb W 3a7add, COOTBETCTBYIOIIWE
pelIeHIo MpoOIeMbl; IpeaiaraTh OMUCATENIbHYIO WU O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBJIATh €€ TPOBEPKY; YMCHHS IPOBOAWTH HM3MEPECHHS HEOOXOIUMBIX
apaMeTpoOB, BBIYHUCICHUS, MOJCITUPOBAHUE, HAOMIOACHUS M OKCIECPUMCHTHI
(peambHBIE W MBICICHHBIE), CAMOCTOSITEILHO TIPOTHO3UPOBATH PE3YJHTATHI,
dbopmypoBaTh 0000IIEHNUS W BBIBOJABI MO pe3ysibTaTaM MPOBEJICHHOTO OIIBITA,
UCCJIeIOBAHMUSI, COCTABJISAITh OTUET O MPOJCIaHHON padoTe;

Pab6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JUTEpaTypa XUMHUYECKOTO COJCp)KaHUSA, CIPaBOYHBIE TOCOOUS,



pecypcsl HTepHeTa); aHanu3upoBaTh NHPOPMAILUIO U KPUTUYECKU OLIEHUBATh €€
JOCTOBEPHOCTh U  HENPOTHUBOPEUYUBOCTh, OTOMpaTh U  HMHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAUMMYIO AJI1 pelleHus y4eOHOW 3ajaud; YMEHHs] ITPUMEHSTh
paznuuHble METOAbl U (POpPMYyIHpPOBATH 3alpoChl MpU IOUCKE M OTOOpe
uHpopMaIuu, HEOOXOIUMOM MJis BBIMOJHEHUS Y4YEOHBIX 3a]ad; HCIOJb30BaTh
UHPOPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTMM U PAa3JIMYHbIE IOMCKOBBIE
CUCTEMBbI; CaMOCTOSTEIbHO BBIOMpATh ONTUMAIIbHYIO (OpMYy MpeaCTaBICHUS
uH(popmauu (cxembl, Tpa@uKd, OUArpaMMbl, TaONHIbl, PUCYHKH U JIpyrue
(GopMBbI); YMEHHS HCIONb30BaTh HAYYHBIN SI3BbIK B Kau€CTBE CPENCTBA PalbOTHI C
XUMHUYECKON HMH(pOpMaIeil; NpUMEHSATh MEXIpeAMeTHble ((usmueckue u
MaTeMaTUYECKHEe) 3HAKU U CUMBOJIBIL, (hOpMyIibl, a0OpeBHATYpbI, HOMEHKIIATYPY,
UCIOJB30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIAIHOCTH.

KoMMyHHMKATHBHbBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHUA:

1) ymenus oOmieHust (MMCbMEHHON M YCTHON KOMMYHUKAIIUHN):

MPEICTaBIATh TOJYYEHHbIE PE3yJIbTaThl MO3HABATEIBHOW JESITENBHOCTU B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Mpe3eHTauuen
pEe3yIbTAaTOB BBIIIOJIHEHHUS] XUMUYECKOIO HSKCIEPUMEHTA (HCCIeA0BATEIbCKOM
71a060paTOPHOMN MM TMTPAKTUYECKON padO0ThI, y4eOHOTO MPOEKTA); B XOJe aUaora u
(MIM) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO 0OCY’KIaeMOl TeMe U BBICKAa3bIBaTh UJIEH,
(bopMyIMpOBaTh CBOU MPEIOKEHUS OTHOCUTENIBHO BBIMOJHEHUS MPEI0KEHHON
3a/1ayu.

2) ymeHus1 yueOHOTO COTpyAHMYECTBA (FPYIIOBasi KOMMYHHUKAIMA):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTAaHU3AIIIO
COBMECTHOI paboOThl, OMPEAENsATh CBOIO POJb, PACHPEACNATh 3aJaud MEXIY
YJI€HAMHU TPYIIbI; BBIIOJHITH CBOIO YacThb pabOThl, KOOPJAWHUPOBATH CBOU
JNEUCTBUA C ACUCTBUSMHU JPYTUX YICHOB KOMAaHbI, ONPEAENATh KPUTEPHUH IIO
OLICHKE KauecTBa BBIMIOJHEHHOW paOoTHI; peuiaTh BO3HUKAIOIIME MPOOJieMbl Ha
OCHOBE Yyd4eTa OOUIMX HHTEPECOB U COIVIACOBAHUS IO3MLMN, y4acTBOBATh B
o0OcyXeHnr, OOMEHe MHEHMSIMH, «MO3TOBOM IITypMe» U Apyrux ¢dopmax
B3aUMOJEUCTBUSL.

PeryisiTuBHBIC YHUBePCAJbHbIC YUeOHbIE 1eiiCTBUSA

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I PEryJIITUBHBIMHA HeﬁCTBHHMH
BKIIIOYACT pPa3zBUTHUC CaMOOpraHu3anr, CaAMOKOHTPOJIA, CaMOKOPPCKIHH, B TOM
Yquclie:



YMEHMsI pellaTh yuyeOHble M MCCIEN0BATENbCKUE 3a/ayd: CAMOCTOSITEIBHO
BBIOMpATh CIOCO0 pelieHust yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpAaTh HauOoJee MOAXOASAIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB), IIIAHUPOBATH CBOIO PaOOTy MpU PEIICHUU YUeOHOU Uin
UCCJIEIOBATENbCKOM  3aJa4yd; HAa  OCHOBE  IOJYYEHHBIX  pE3YyJbTaTOB
dbopmyaupoBaTh 0000IIEHUS M BBIBOABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; AHAJIU3UPOBATH PE3YyJbTAThl: COOTHOCUTH CBOM JIEUCTBHUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATE€IbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CAMOAHaIN3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOCHMUS MPOTrpaMMbl IO XHMHH OCHOBHOIO
ob1iero oOpa3oBaHusl Ha YIJIyOJEHHOM YPOBHE MMEIOT 00Ilee ColeprKaTelbHOe
SAPO C MPEIMETHBIMU pe3ysibTaTaMUd 0a30BOTO YPOBHS, COIVIACOBAHBI MEXITY
co00ii, YTO MO3BOJIIET PEATU30BBIBATh YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTJEIBbHBIX KJIACCOB, TaKk W B paMKax peaju3alld HWHIABUITYUTbHBIX
00pa3oBaTEIbHBIX TPACKTOPHM, B TOM YHUCJIE MCIIOJIB3Ysl CETEBOE B3aUMOJICUCTBUE
opranuzanuu. [lo 3aBeplieHUU pean3alud MPOrPaMMbl YITyOJEHHOTO YPOBHS
oOyyaromuecsi CMOTYT JI€TallbHEE OCBOUTh MaTepuall, OBIAJETh PaCUIUPEHHBIM
KPYTrOM MOHSITUN U METOJIOB, PEIIaTh 3a/1aun 00Jie€ BLICOKOTO YPOBHS CJI0KHOCTH.

[IpenMeTHBIC pe3yibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHMCS HAyYHBIX
3HaHWUW, YMEHUW W CHocoOOB JeWCTBUHM, cHenuPUUecKux sl MPeIMETHOU
obnact «XuMHs»; OCHOBBI HAyYHOTO MBIIUICHUS; BUABI JACSATEILHOCTH IO
MOJIYYEHUIO HOBOIO 3HAHUS, €ro HWHTEpIpeTaluy, peoOpa3oBaHUI0 U
IPUMCHCHHUIO B PAa3JIMUHBIX YYCOHBIX M PEAIbHBIX JKU3HCHHBIX YCIOBHSX;
00ecTIeYMBalOT BO3MOXXHOCTh YCIICITHOTO OOy4YeHHUS Ha CICAYIOIIEM YPOBHE
o0pa3oBaHUs.

K xoHmy oOydeHuss ¢ 8 knacce y oOydaromierocss OyayT cGOpMHPOBAHBI
CIIEyIOIINE IPEIMETHbIC PE3yJbTaThl H3YYCHHS XHMHU Ha YIrIIyOJCHHBIM
yYpOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKMX ITOHATHUH: aTOM, MOJIEKYJIA,
XUMUYECKAN D3JIEMEHT, META/lJ, HEMETall, aJUIOTPOIMs, IPOCTOE BEIIECTBO,
CJIIOKHOE BEIIeCTBO, CMeCh (OAHOPOAHAS M HEOJHOPOAHAs), BAJIECHTHOCTD,
OTHOCHUTENBbHAS aTOMHAas M MOJEKYJSpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJs XHMHYECKOrO JJIEMEHTa B COEIUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENIbHAS MJIOTHOCTh I'a30B, OKCUJ, KUCJIOTa, OCHOBAHUE,
cojib, amM(OTEepHbIH OKCcHA, aM(OTEPHBIA TUIPOKCUMA, XUMHUYECKas peaxius,



KJIacCU(pUKaAIUsl peakluii: peakluu COeINHEHUs, PEaKUN PA3JI0KEHUsI, peaKluu
3aMeIleHMs], pPeakluu OOMEHa, 3K30- W JHJOTEePMHUECKHE PEaKlUU; TEIIOBOU
3¢ dexT peakuuu; SAPO aTOMa, ANEKTPOHHBIA CIIOH aToMa, aTOMHash OpOUTallb,
paguyc atoMa, XMMHAYECKas CBA3b, NOJISIPHAS U HENOJIAPHAsl KOBAJEHTHAs CBS3b,
VWOHHAs CBS3b, WOH, KAaTHUOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mpoLeHTHasi KOHILIEHTpAlUsi) B pacTBOpE, MOJSIpHAs KOHUEHTpalWs BELIECTBA B
pacTBope; BJIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHCIECHUS, OKHUCIUTEIN H
BOCCTAHOBUTEIH, OKHCIICHHE 151 BOCCTAHOBJICHHE, OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIMH, METO/ AJIEKTPOHHOIO OanaHca;

WUIKOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUUA H
MPUMEHSTh 3TU NOHATHUSA IPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUIH;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIEHUS (POPMYI BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINNM;

OTIpE/CIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb OKMCIEHHUS JJIEMEHTOB B OMHApHBIX COEJAMHEHUSX, MPUHAIICHKHOCTH
BEIIECTB K OINpPEACIICHHOMY KJIACCy COeMHEHUN 10 (opMysaM, BUIbl XUMUYECKON
CBA3M (KOBAJIEHTHOW U MOHHOW) B HEOPTraHUYECKUX COCTMHEHUSX;

pPacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHHs MAcChl BEILECTB, ITOCTOSHCTBA
cocraBa, llepmogmueckoro 3akona [[. M. MenneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHAa ABOTAaJIpO U €T0 CIEACTBUN, MPEACTABICHUN O HAYYHBIX METOAAX
NO3HAHUS, B TOM YHUCJIE DKCIEPUMEHTAIbHBIX M TEOPETUYECKUX METOMNAX
VCCIIEJOBAHUSI BELIECTB U U3YUECHUS XUMUYECKUX PEAKLINN;

JNEMOHCTPUPOBATh ITOHMMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBONCTB
XUMHAYECKHUX 3JIEMEHTOB OT UX I0J0KeHUsA B [leproanueckoit cucreme:

OMHCHIBATH W XapakTepuszoBaTh TabmuuHyio ¢dopmy Ilepuoguyeckoit
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATUS «rJ1aBHas noAarpynmna (A-
rpynmna)» u «mnodouynas noarpynmna (b-rpynma)», «Maneie nepuoas» U «O0NbIIHe
NEPUOIBDY;

COOTHOCUTh 0003Ha4YeHMsI, KOTOpble UMeroTcss B Tabnuue «llepuoanueckas
cucremMa xumuuyeckux oanemeHtoB J[. WM. MenngeneeBay, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a51pa, 00IIee YNCIIO0 3JIEKTPOHOB U PACIPENEIIEHUE UX 110 AIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b TMOJOXKEHUS dyeMeHTa B llepwogumdeckoil cucreme cC
pacrpeneneHueM 3JIEKTPOHOB [0 3HEPreTUYECKUM YPOBHSIM, IOAYPOBHSIM H
opOuTANISIM aTOMOB IEPBBIX YETHIPEX MEPUOOB;

KJIacCU(UIMPOBATh XHUMHYECKUE BJIEMEHThI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKHE PEAKLMH (110 YUCILy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TeroBoMy G deKTy);



XapakTepu3oBaTh (OMUCHIBaTh) (U3MYECKHE U XMMHYECKHE CBOMCTBA
IPOCTBIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOJA, BOJIbI, OOIINE XUMUYECKHE
CBOMCTBa OKCHUJOB, KHCJIOT, OCHOBAaHUN U COJIEH, T€HETHUECKYIO CBS3b MEXKIY
HUMHM, TOATBEPXKAAsl MPUMEpPaMHU MOJEKYJSPHBIX YpaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

OMKCHIBATh POJIb KUCIOPOAA, BOJOPOJa U BOABI B MPUPOJHBIX MPOIECCax, B
YKUBBIX OpPTaHU3MaXx, UX MPUMEHEHHE B Pa3JIUYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHSITH W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX
COCTaBa M CTPOCHUS, BO3MOXKHOCTU MPOTEKAHUS XMMHYECKUX IPEBPAILICHUI B
Pa3UYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3J€MEHTA B COEMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opmysie COeAMHEHUS, HAXOIUTh
npocTeniyo (popmyiy BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBAa B PAaCTBOPE, MOJSPHYIO KOHILIEHTPAIMIO BEIIecTBa B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKOU PEaKIUU;

MPUMEHSITH OCHOBHBIC OINEPAllMd MBICIUTEIBLHON JESTEIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 0000IICHHE, CUCTEMATU3AIINIO, KIIaCCU(DUKAIINIO, BHISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBsI3ed — I8 M3yYEHHUS CBOMCTB BEIIECTB U
XUMUUYECKUX pPEeaKIuid, €CTeCTBEHHO-HAYUYHbIC METO/bl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEPEHUE, MOJCIUPOBAHUE, PKCHEPUMEHT (peajbHbIi W MBICIACHHBIN) — s
OCBOEHUS YU4E€OHOT'O COJIePIKaHUS;

packpbiBaTh  CYIIHOCTh IPOILECCOB OKHUCJIEHUS W  BOCCTAHOBIICHHUS,
COCTABJISITh YPABHEHMSI MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
(MeTo/I0M 3JIEKTPOHHOIO OaaHca);

YCTAHABJIMBATh CBSI3M MEXAY peaJbHO HAOMIOJaeMbIMH XUMHUYECKUMU
SIBJICHUSIMU U TIPOIIECCAMHM, MMPOUCXOSIIUMU B MaKpPO- U MUKPOMHUPE, OOBSCHATH
MPUYUHBI MHOTOOOpa3us BEUIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX y4eOHbIX MPEIMETOB;

coOmoaTh mpaBuja  Oe3omacHoi  paboTel B jJabopaTopuu  MpHU
UCIIOJIb30BAaHUM XUMHUYECKON ToCyapl W OOOpyJOBaHUS, a TakKe IpaBuia
oOpareHusi ¢ BEIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSIMU BBITIOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX pPaOOT MO MOIYYEHUI0O M COOUPAHUIO
ra3oo00pa3HbIX BEIIECTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C
ONPEAECICHHOM  MAacCOBOM  JOJIEM  pPAaCTBOPEHHOrO  BEUIECTBA, PEIICHUIO
AKCIEPUMEHTANIbHBIX 3a7a4 1o TemMe «OCHOBHBIE KJIacChl HEOPraHUYECKHUX
COCJIMHECHUIY;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAaMH XHMHUYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMEeHHsI 6e301acHOro oOpamieHusi ¢ BelleCTBaMH, UCIOIb3yEeMbIMU
B MIOBCEJTHEBHOM KU3HH, & TAK)KE 3HAHHUE MPABUJI MOBEACHUS B LEJISIX COCPEKEHUS
3710POBbS U OKPYKAIOIIEH CPEIbI.

K xoniy oOydenuss ¢ 9 knacce y oOydaromierocss OyayT cQOpMHUPOBaHBI
CIeNyIONIMe TPEAMETHBIC pe3yabTaThl M3YyUYCHUS XWMHH Ha YIIIYOJCHHBIM
YpOBHE:

PaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUI: XUMUYECKAN JIEMEHT,
aTOM, MOJIEKyJa, HWOH, KAaTUOH, aHHOH, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasi PeaKIus, TeroBo 3h(EKT peakiuu, MoJb, MOJISPHBIN
00bEM, pacTBOp;

3JIEKTPOJIUTHI, HEAJICKTPOIUTHI, JIEKTPOIUTUUECKAS AUCCOLMAIS, PEAKIINT
MOHHOTO OOMEHa, TUAPOJU3 CoJIeid, OoOpaTUMble M HEOOpaTUMbIE pPEAKIUH,
OKHCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIE ~ PEAKLINH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKHCJICHUE W BOCCTAHOBJICHHE, OJJICKTPOJU3, aUIOTpomnus, amMpOTEPHOCTb,
XUMUYecKas CBs3b (KOBaJEHTHasi, MOHHAs, METaJuIMYecKas), MEXMOJEKYIIIpHbIC
B3aUMOJICHCTBHUS (BOJOPOJHAS CBs3b, CWIbl Ban-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHMSI, KPUCTAININYECKHE PEIIeTKH (IPUMHUTHUBHAsA KyOuueckas, 00ObEMHO-
LEHTPUPOBAHHAS KyOudeckas, IrPaHELICHTPUPOBAHHAS KyOunueckas,
reKcaroHajibHasl IJIOTHOYMAKOBAaHHAsS), KOPPO3Usl METAIIOB, CIUIABBI; CKOPOCTH
XMMHUYECKOU peaKLMH, KaTalIn3, XUMUYECKOE PABHOBECUE, DIIEMEHTHI XUMUYECKON
TEPMOJIMHAMMKH KaK OJHOM U3 TEOPETUUECKNUX OCHOB xumuu; [1/1K;

WUTIOCTPUPOBATh  B3aHUMOCBSI3b  OCHOBHBIX XUMHUYECKHX TIOHATHUH W
IIPUMEHSATH 3T MTOHATHUS IIPU ONIMCAHUU BEIIECTB M UX MPEBPAILICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY NI COCTaBJIEHUSI (POPMYI BEIIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIUN;

ONPENETATh BAJICHTHOCTh M CTEIEHb OKUCICHUS XMMHUYECKUX SJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOrO0 COCTaBa, MPUHAMNIC)KHOCTh BEIIECTB K ONMPEACICHHOMY
KJIACCy COEIMHEHUU 1Mo (opmysiaM, BHUIIBI XMMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHUSX, 3apsj] HOHA 10
XUMHUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOpPAX HEOPraHUYECKHUX
COEJIMHEHUI, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica [lepuonmdeckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATH €r0 IOHUMAHUE:

ONMHCHIBATHL W XapakTepuszoBaTh TabmuuHyio ¢dopmy Ilepuoguyeckoi
CUCTEMBl XUMHYECKMX JJIEMECHTOB: pa3iuyaTh NOHATUS «A-rpynna» u «b-
TPYIINay, «Majble IEPUOAbD» U «OOIbIITUE IEPUOABDY;



OOBSICHATH CBSI3b IIOJIOKEHHS »dJjeMeHTa B Ilepmomuueckoil cucteme cC
pacupeeieHUeM DJICKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOAYPOBHSIM U
OpOUTAJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

BBIJIC/ISATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB U UX
COEAMHEHUN (KHCIOTHO-OCHOBHBIX U OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX CBOICTB
OKCHJOB U THAPOKCHUJOB) B Mpeeiaax MaJlbIX MEPUOJOB U TJIABHBIX MOATPYII C
Y4ETOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICT TEOPHUH AJIEKTPOJUTHUECKON Jrcconam, 3akoHa ['ecca
U €ro CIEJCTBUI, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUSs
CKOPOCTM XMMHYECKOM peakluu, HaMpaBJICHUs CMEUIEHUS XHUMHYECKOIO
PaBHOBECHS B 3aBUCUMOCTHU OT PA3IUYHBIX (PaKTOPOB;

KJacCU(UIIUPOBATh XHWMHUYECKHUE OJIEMEHTHI, HEOpraHWYeCKue BelIeCTBa,
XUMUYECKUE peakiuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO
TeroBoMy 3(QeKTy, Mo arperaTHOMY COCTOSHHIO PEAareHTOB, M0 W3MEHEHUIO
CTENEHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO
KaTaJIn3aTopa);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pPa3IUYHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPXkIasi 3TO OMUCAHUE
npuMepaMHi  MOJIEKYJIIPHBIX M  HMOHHBIX  yYPaBHEHHH  COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIUid;

COCTaBJISATh YPABHEHUS: JICKTPOJIUTHUECKON JTUCCOIUAIIMK KUCIIOT, MIEI0UeH
U COJIeH; TIOJHBIE W COKpAIleHHbIE YPaBHEHUS PEaKUUM HOHHOIO OOMEHA;
peakiui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3HM MEXKITY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh TMPOIIECCOB THIPOJM3a COJEd  TMOCPEICTBOM
COCTaBJICHUsI KPATKUX MOHHBIX U MOJICKYJISIPHBIX YPaBHEHHUM pEaKlHil, CYIIHOCTb
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OaJlaHCca dTUX PEaKITHii;

NPEACKa3bIBATh XapaKTep CPebl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE UM XUMHUYECKHE CBOWCTBA
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpadut, aiMa3, KpeMHUH, 00p, a30T, Gocdop,
cepa, XJIOp, HATPUH, Kallnii, MArHUM, KaJbIIUK, ATFOMUHUN, XKEIe30, ME/b, LINHK,
cepebpo) U 00pa30BaHHBIX WMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBoAopoid, okcuasl yriaepoaa (II, IV),
kpemaust (IV), azora (I, II, III, IV, V) u dochopa (III, V), ceprr (IV, VI),
CepHHUCTasi, cepHas, a30THas, (ocdopHas, yroibHasi, KPEMHHEBas KHUCIOTHI,
okcuzibl U rugpokcusibl MetaioB [A—I[A-rpynn, amomunus, meau (II), nunka,
xenesa (II u I10));



HOSICHATb COCTaB, OT/AEJBbHBIE CIIOCOOBI IMOJIyYEHHS U CBOICTBAa CIIOKHBIX
BELIECTB (KHUCIOPOACOAEpKAIINE KHUCIOTHI XJIOpa, a30THCTas, OOpHas, YKCyCHas
KHUCIIOTBI U MX coiid, Tamorenusibl kpemuus (IV) u gpocdopa (III u V), okcua u
ruapokcu xpoma (I1I), mepmanranar kanus;

OIUCHIBATh POJIb BAXKHEHUIITUX U3yYaeMbIX BEIIECTB B MPUPOIHBIX MIpoLIEcCcaX,
BJIMSIHUE Ha KUBbIE OPTaHU3MBbl, IPUMEHEHNE B PA3IMYHBIX OTPACISIX S3KOHOMUKH,
UCTIONIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUaIOB U TEXHOJIOTHIA;

POBOJNUTH PEAKIWH, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB pa3iMYHbIX
BEIIECTB, PACIO3HABATH OIBITHBIM IyTEM COJEP)KAIMEeCcs B BOAHBIX PAacTBOpax
WOHBI: XJIOpUA-, OpOoMHUI-, MOIWI-, Cylbdar-, docdar-, kapOoOHAT-, CHUIUKAT-,
Cynp(puT-, CynbpuI-, HUTpPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HUOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblius, allOMUHUS, Kene3a (2+) u xeneza (3+), meau (2+),
IIMHKA,;

OOBSCHATH M MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIUX HM3Y4YaeMbIX BEIIECTB B
3aBHCHUMOCTH OT MX COCTaBa M CTPOECHMSI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTb MPOTEKaHUSI XUMUUYECKUX MPEBPAILICHUN B Pa3IMYHbIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KHHETUKH U
TEPMOANHAMHUKH;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JOJK XHMHYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MAaCCOBYIO
JIOJI0 BEIIeCTBA B pAcTBOpPE, MOJIBHYIO JIONMI0 XHUMHYECKOTO JJIEMEHTa B
COCTMHEHUH, MOJIAPHYIO KOHIIEHTPAIMIO BEIIECTBA B pacTBOpPE, HAXOIUTH
npocTeiryo (GopMyTy BEleCTBa MO MAaCCOBBIM MJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOJUTH PAcUEThl IO YPAaBHEHUAM XMMHUYECKHX PEaKIMH ¢ yUETOM HeAOoCTaTKa
OJIHOTO W3 PEAreHTOB, MPAaKTHMYECKOI'O BBIXOJA IMPOJYKTAa, 3HAYEHUS TEIJIOBOIO
s dekTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTe  mpaBuja Oe3omacHo  paboTel B jJabopaTopuu  MpHU
UCTIOJb30BAaHUU XHMUYECKOM TMOCyIbl M OO0OpYydOBaHMs, a Takke IpaBHiia
oOpallleHusi C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKLUHUSMHU BBIIIOJHEHUS
71a00paTOPHBIX ONBITOB M NPAKTHYECKUX PAOOT MO IMOJYYEHHIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHMAaKa M YIVIGKUCIOIO Tra3a) M  PEUICHUIo
AKCIIEPUMEHTAJbHBIX 3a7ad 10 TEeMaM Kypca, TMpEeACTaBIsATh pe3yJbTaThl
SKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBIISATH
SMIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHATH OCHOBHBIC OIEpAIlMM MBICIUTEIBHON NEATEIbHOCTH (aHAIHU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIlEeHNE, CUCTEMATH3allMi0, BBISIBJICHUE MNPUYUHHO-
CJIEICTBEHHBIX CBS3€i) MPU M3yUYEHUU CBOWCTB BEUIECTB U XMMHUYECKUX PEaKIIUH,
BJa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU NO3HaHMs (HaOJt0/IeHue, U3MEPEHNE,
MOJIETMPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICJICHHBIN);



OpPUMEHSATh  MpaBujia  0Oe30macHOro  oOpalieHuss ¢ BEIHIeCTBaMH,
UCIIOJIb3yeMbIMH B TIOBCEAHEBHOM JKM3HM, TMpaBWia IMOBEACHUS B IEJISIX
cOepekeHrs 370pOBbS M OKpYKaroUed NPUPOAHOM Cpelbl, MOHHUMATh BpEJ
(omacHOCTh) BO3JACHCTBUS HA JKUBBIE OPTaHU3MBl OMNPEICICHHBIX BEIECTB,
MOSICHATh HAa TIPUMEPAX CIOCOOBI YMEHBIIIEHUS W MPEAOTBPAICHUS UX BPEIHOTO
BO3/ICHCTBUSI, 3HAUCHHE KUPOB, OCITIKOB, YTIEBOAOB JIJIsl OpraHU3Ma YeJIOBEKa;

UCTIONb30BaTh TOJYUYEHHBIC MPEICTaBICHUS O cdepax MpodecCHOHATHLHON
JeSITeIbHOCTH, CBA3aHHBIX C HAYKON M COBPEMEHHBIMHU TEXHOJIOTUAMHU, KaK OCHOBY
UIs pOoEeCCUOHANBHON OpUEHTAIlMM M I OCO3HAHHOTO BBIOOpAa XUMHH Kak
npodUIbHOIO MIpeaMeTa MpU TMPOJOJDKEHUH OOYy4YeHHMsT Ha YPOBHE CpPEIHEro
ob1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-MCCIIEAOBATEIBCKOW EATEIBHOCTH
XUMHYECKOH W XHWMHKO-DKOJIOTUYECKOW HaMpaBIE€HHOCTH, MPHOOPECTHU OIIBIT
MIPOBEICHUS YUEOHBIX UCCIICIOBAHNMA B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3AINH,
a TaKKe opraHu3anuil (LIEHTPOB) AOMOJHUTEIBHOTO 00pa30BaHUsl JETeil.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBO YacoB DIeKTPOHHBIE
° HaumenoBanun B ) | BbI
N AUMEHOBAHUE pasiAero Konrpoasnsie | IlpakTuyeckue (ppoBbIe)
n/m | HTeM NPorpamMmmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypcebl
Pasznea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 10 2 https://myschool.edu.ru/
PaKTUYECKON
NEeATEILHOCTH YeI0BEKA
BemectBa 1 xuMnuueckue
1.2 B 28 1 https://myschool.edu.ru/
peakuuu
Wroro no paznemy 38
Pa3nes 2. BakHelimne npeacTaBuTeI M HEOPraHUYECKUX BellecTB
Bozayx. ITorarue o rasax.
2.1 y 19 1 1 https://myschool.edu.ru/
Kucnopon. Oxkcupsl
Bonopox. Ilonsarue o
2.2 HOPOA 8 1 https://myschool.edu.ru/
KHCJIOTaX U COJISIX
Bona. PactBopsl. [Tousitue
2.3 A p 18 1 1 https://myschool.edu.ru/
00 OCHOBaHUAX
OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 16 1 1 https://myschool.edu.ru/
COECIUHEHUN
Hroro no pazaeny 61



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKHUX 3JIEMEHTOB JI. 18 https://myschool.edu.ru/
N. Menneneesa. Ctpoenue
aToma
XuMUYecKas CB3b.
3.2 OKHCIHTEIEHO- 16 https://myschool.edu.ru/
BOCCTAHOBUTEIIHHBIE
peakiu
Hroro no pasneny 34
PesepBHOE Bpems 3 https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

9 KJIACC

KosaunvecTBo yacos DIeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontponsusre | TIpaKTHueckue (undposbie)
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. BemecTBo M XuMHYecKkasi peakuus
1.1 HOBTOPGHHG n yraybnenue 8 https://myschool.edu.ru/
3HaHUH O BEILIECTBE
OcHOBHbBIE 3aKOHOMEPHOCTHU
1.2 MPOTEKAHUS XUMHYECKUX 14 1 1 https://myschool.edu.ru/
peakuuii
DIEKTPONIUTHYECKAS
1.3 JIrcconranys. XuMU4ecKue 14 1 2 https://myschool.edu.ru/
peaKIu B pacTBOpax
Hroro no pasneny 36
Pasnen 2. HemeTa/uibl M UX cOeIMHEHUSI
OO01mas xapakTepucTHKa
2.1 XUMUYECKHUX AJIEMEHTOB 8 1 https://myschool.edu.ru/
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepucTHKa
2.2 XUMHHCCRHIX BHeMeHTO{B_ 10 https://myschool.edu.ru/
VIA-rpynnsl. Cepa u e
COCTMHECHUS
OO6mras xapakTepucTuka
2.3 XUMHYECKHUX 3JIEMEHTOB 12 1 https://myschool.edu.ru/

VA-rpynmsl. A3ot, hocdop



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

U UX COCANHCHUA

OO1m1as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB

2.4 IVA-rpynnel. Yriepona u 13 https://myschool.edu.ru/
KPEMHHM, UX COCITUHEHHUS.
bop
Hroro no pasneny 43
Pazgea 3. Merasuiibl M UX COeAMHEHUS
3.1 OO61ue cBoiicTBa METAIIOB 10 https://myschool.edu.ru/
Baxueiimre meTamibl 1 UX
3.2 22 https://myschool.edu.ru/
COETMHEHUS
Hroro no paszneny 32
Paznen 4. Xumus 1 oKpyKamomas cpeaa
BemecrBa u matepuaisl B
KU3HH yesoBeka. OCHOBBI
4.1 . 5 https://myschool.edu.ru/
9KOJIOTUYECKON
TPaMOTHOCTH
Hroro no pasneny 5
Paspnen 5. O000menne 3HaHUI
[ToBTOpenue u o6o0IIEHNE
5.1 3HAHUK OCHOBHBIX Pa3eiioB 10 https://myschool.edu.ru/
KypcoB 8—9 ki1accoB
Uroro no pazaeny 10
PeszepBHOe Bpemst 10 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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YYEBHO-METO/IUYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

lNabpuensia, OctpoymoBn, CnagkoB: Xumus. 8 kiacc. Y4eOHHUK. ba3oBbIil ypOBEHbD.
["abpuensH, OctpoymoB, CnaakoB: Xumus. 9 kinacc. YueOHUK. ba3oBbIii ypOBEHb.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru/






