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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa mo XMMHHM OCHOBHOrO oOmero oOpa3zoBaHus (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 xumuM Aa€T NpEACTAaBIEHUE 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, JIOTUKM 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 oO0miero o0pa3oBaHHs
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 MaTepUATbHOM 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  KyJIbTYphl  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 JpyromMy W o0O0€CleurBalOT OOY4YarIIMMCI BO3MOXKHOCTh OOBSICHATh U
IIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M OOJIACTH MPAKTUYECKOTO MPUMEHEHUS
M3Yy4aeMBbIX BEIECTB.

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

[Iporpamma ocHOBHOTO O0OIIET0 00pa3oBaHUSl MO XUMUM (YTIIyOJEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHUE (PYHIAMEHTAILHOTO XapakTepa
oOpazoBaHusi, cnenuduku ydeOHOro mpeamMeTra MU OOeCledYeHUe YCIEUIHOIo
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
YeJoBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHL. 3ajada y4eOHOro
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 NOPUMEHEHHH 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 UHTEJUICKTyaJdbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY TPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

dbopMHpOBaHHWE  CHUCTEMbl XMMHYECKHMX 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
UCCIIEOBATENbCKON  NIEITENBHOCTH, K  HAy4YHbIM  METOJaM  [O3HaHUf,
dbopMupoBaHUe MOTUBAIIMU U PA3BUTHUE CIIOCOOHOCTEN K U3YUCHUIO XUMUHU;

dbopmupoBaHue  00mIe  (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYy4YHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHHUHA OOBACHITH W OIICHUBATH SIBICHUS
OKpY>KalollIEr0o MUpa, UCIOJIb3ysl 3HAHUS M OMbBIT, MOJYyYECHHBbIE MPHU H3YYECHUU



XUMHM, OPUMEHATh UX TpPU PEUIeHHH MpoOJieM B IOBCEIHEBHOM JKHU3HHU U
TPYAOBOH AESATEIBbHOCTH;

pa3BuTHE Yy oOOydYarouuxcsi HHTepeca K M3YyYEeHHUIO XUMHUU U chepam
NEeSATENbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBaUUs K OCO3HAaHHOMY BBIOOPY
COOTBETCTBYIOILIETO MPO(UIIS U HANPABICHHOCTH JajibHeHero o0y4eHus;

OCO3HaHUE LIEHHOCTH XMMHUYECKUX 3HAHUU B KU3HU YEJIOBEKA, MOBBIIICHHE
YPOBHSI 3KOJOTUYECKON KYJbTYpbl, HENPUSITHE JEHCTBUM, MPUHOCAIIUX BpEJ
OKPYXaroUIEH Cpelie U 3I0POBbIO JIOAEH;

npuobpeTeHne 00yJaroIMMHUCS OTbITa CAMOMO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHIIHI), HEOOXOAUMBIX JUIsl Pa3JIMYHBIX BUJIOB I€ATEIBHOCTH.

Ha yrnyOnénnoe n3ydyenue yuyeOHoOro mnpeamera «Xumus» orBoautcs 102
yaca B 8 kiacce ( 3 yaca B Hejelo), 2 yaca Ha OCHOBE (efepaibHON paboueit
OpOrpaMMbl BOCHUTAHUS M C YYETOM KOHLENLUHMHM NPEnoJaBaHus y4eOHOTO
nmpeaMeTa « XuMus» B 00pa3oBaTeNIbHBIX opranmu3anusix Poccuiickoit denepanuu u
1 gac 3a cueT yacTu GOPMUPYEMO LIKOJIBI.



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 MUHEpAJbI. [IOHSATHE O TOMOTEHHBIX
U TeTePOTeHHBIX 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.

KomnuecTBo BemectBa. Mosib. MonsipHast Mmacca. 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 mpaBWiIaMH pabOThl B Ja0OpaToOpud W MpUEMaMU
oOpamenuss ¢ jabopaTopHbIM oOopyaoBaHweMm. M3yueHue U oOmucaHue
¢bu3nueckux 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
KonuuectBoM 1 monb. HaOmiomenue W omucaHue TPU3HAKOB IMPOTEKAHUS
XUMUYECKUX peaklMil (pa3siokeHue caxapa, B3aUMOJIEUCTBHE CEPHOU KUCIOTHI C
xjopuaoM Oapusi, MOIydyeHUE M pasznoxkeHue rugapokcuaa wmeau (1) npum
HarpeBaHWM, B3aUMOJICUCTBUE kene3a ¢ pacTBopoM coiu meau (II). M3ydenue
Croco0OB  pazfesieHus 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 kucinopona.
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 coysix. Mcemnone3oBanne BOJOPOJa B Ka4eCTBE
TOIUIUBA.



Bopa. ®usnueckue coicTtBa BOAbl. Boxa kak pactBopurenb. PacTBoOpsl.
HacelllleHHBIE M HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
®dakTOophl, BIUSIONME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CnocoObl BbIpaXKeHUsI KOHIICHTPAI[MU PACTBOPOB: MAcCOBas J0Jisl PACTBOPEHHOIO
BEILIECTBA, MOJIIpHAs 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
Ha3BaHUsA OKCUAOB. OU3NUECKHE 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 DPACTBOPOB C OIPEICICHHOM MOJIIPHOM KOHUEHTpalueu
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 OJHOTIO 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.
[lepuonnueckas cucrema xumuueckux odiemeHtoB /[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-
rpadudeckue (Gopmysbl 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 4YE€pe3 HCIOJb30BaHWE KaK OOIIMX €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.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O OOILETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUS 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 TIpOllecCaM CAaMOMO3HAHHUS, CaMOPa3BUTUA M COLMAIU3alUU
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, TMOHMMaHWE 3HAYEHUS XUMHYECKOU
HAyKH M TEXHOJIOTUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUU 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) popMuUpOBaHUS 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 WCCIIEN0BATEIHCKON



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

4) BOCIIUTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA HAa 3JIOPOBBIA 00pa3 >KM3HU, OCO3HAHHWE TOCIEICTBUN U
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, MOJyYaeMble
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:

YMEHUSl MCIOJIb30BATh NPHUEMBbI JIOTMUECKOTO MBIIIJIEHUSI TPU OCBOEHUU
3HAHWI: PACKPBIBATH CMBICIT XUMUYCCKUX TMOHATHH (BBIICIATH WX CYIICCTBCHHBIC
NPU3HAKY, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU MOHSATHUSMH); aHAJTU3UPOBATH,
CpaBHUBATh, 0000mIaTh, BHIOMPATh OCHOBAHWS IS KjIacCUUKAIUU U
CUCTEMATHU3AIMN XUMUYECKUX BEIIECTB M XMMHUUYECKHX PEaKIUi; yCTaHABIUBATh
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 METOJIbl 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 PE3YJIHTATHI,
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 SI3bIK B Kau€CTBE CPENCTBA PalbOTHI C
XUMHUYECKON HMH(pOpMaIeil; NpUMEHSATh MEXIpeAMeTHble ((usmueckue u
MaTeMaTUYECKUEe) 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 (FPYIIIOBasi 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
o0OcyxaeHnr, OOMEHe MHEHMSIMH, «MO3TOBOM IITYypMe» 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 MOAXOMSAIIMA 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 pe3ysbTaThl OCBOCHHUS MPOTPAMMBbI MO XHUMHUU OCHOBHOTO
oO1ero oOpa3oBaHusi Ha YIUIyOJICHHOM YPOBHE MMEIOT OOIIee colepkKaTelbHOE
AIpO C TMPEAMETHBIMH pe3yJibTaTaMd 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXKIY
co00H, YTO MO3BOJSET PEATM30BBIBATh YIVIYOJIEHHOE HM3yYE€HHE KaK B paMKax
OTACJIbHBIX KJIACCOB, TaK W B paMKax peajld3alydyd WHIUBUIYAIbHBIX
00pa3oBaTeNbHBIX TPACKTOPUIA, B TOM YHUCJIE UCIIOIb3Ysl CETEBOE B3aUMOJICHCTBUE
opranuzanuu. [lo 3aBepiieHUM peanu3alud TPOrpamMMbl YTIyOJIEHHOTO YPOBHS
oOyyJaroniecsi CMOTyT JAETallbHee OCBOUTh MaTepHall, OBJIAJETh PACHIMPEHHBIM
KpYTrOM MOHSTHI U METOJOB, PEIIATh 33]1a4i 00Je€ BBICOKOIO YPOBHSI CIIOKHOCTH.

[IpenMeTHble pe3yibTaThl BKJIIOYAIOT: OCBOEHUE OOYYAIOIIMMHUCA HAYYHBIX
3HaHWM, YMEHHH M CHOCOOOB ACHCTBUM; OCHOBBI HAYYHOTO MBIILICHUS; BUIBI
NEeSATENbHOCTH IO  MOJYYEHHWIO HOBOIO  3HAaHWS, €ro  HWHTEpHpEeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IUYHbIX YUEOHBIX H PEAJIbHBIX )KU3HEHHBIX
YCIIOBUSIX; 00€CIEYMBAIOT BO3MOXKHOCTh YCHEIIHOTO OOY4YEeHHsI Ha CIIETYIOIEeM
ypOBHE 00pa3oBaHUsI.

K konmy oOyuenuss ¢ 8 knacce y oOydwaromerocss OyayT CHOpPMUPOBAHBI
CIeNyIONMe TPEAMETHBIC pe3ybTaThl M3YyUYCHUS XWMHUHU Ha YIIIyOJICHHBIM
YpOBHE:

PacCKphIBaTh CMBICI OCHOBHBIX XHUMHUUYECKMX MOHSTHUM: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, METajjl, HEMETaJUl, aJUIOTPOIHs, IPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, CMeCh (OJHOpPOAHAs U HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsipHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIDHAasE Macca, MaccoBasl [0S XUMHYECKOrO »JJIEMEHTa B COCAUMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCJIOTa, OCHOBaHHUE,
coyib, aM(pOTEpPHBIM OKCHA, aM(pOTEPHBIM THUIPOKCHUI, XUMHYECKas peakius,
KJaccuuKaIus peakiuii: peakiui COCIUHCHUS, PeaKIU Pa3I0KEeHUs, PEeaKIuu



3aMeIIEHUs, Peakuu OOMEeHa, PK30- U SHIAOTEPMHUECKHE PEaKLMUU; TEIIOBOU
3¢ (deKT peakuuu; sIpo aToMa, 3JIEKTPOHHBIM CJIOH aroMa, aromMHas OpOuTalb,
paauyc aToma, XMMUYECKasl CBSA3b, MOJSIPHAS U HENOJIApHAs KOBAJEHTHAsl CBS3b,
WOHHAas CBS3b, WOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpoueHTHAast KOHLEHTpalus) B PacTBOpPE, MOJIApHAs KOHILIEHTpAlus BEIECTBA B
pacTBOpE;  BIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCICHUSA, OKHUCIUTENN W
BOCCTaHOBUTEIIH, OKHCIICHHE U BOCCTaHOBJICHHE, OKHCIIUTEIIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUU, METO/I AJIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSATUH U
IPUMEHSATH 3TU MOHATHS IPY OMMCAHUU BELIECTB U UX MIPEBPALLCHMIA;

UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUS (hOpPMYI BEIIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIUN;

ONpeaeNsITh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OWHApPHBIX COEIMHEHUSX,
CTENEHb OKHCIICHHUS JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIICKHOCTH
BEIIECTB K ONPEAEICHHOMY KJlacCy COeIMHEHUI no (GopMyiaM, BUIbI XUMUYECKON
CBsI3M (KOBaJEHTHON Y HOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHsSI MACChl BEIIECTB, IOCTOSHCTBA
cocrtaBa, llepmoanueckoro 3akona /[. M. MenaeneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHUH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, MPEACTABICHUI O HAyYHBIX METOAAX
IIO3HAHUSA, B TOM 4YHCJIE DOSKCHEPUMEHTAIBHBIX M TEOPETHUYECKMX METOAAX
UCCJIEIOBAHUSI BEIIECTB M U3yUECHUSI XUMUYECKUX PEaKIUi;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJNYECKOM 3aBHUCHUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX N0oJIoKeHUs B [lepuonnueckoit cucreme:

ONUCHIBATh U XapakTepuszoBaTh TabmuuHyio ¢opmy [lepuoguueckoit
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3nyaTh MOHATUS «IJIaBHas moArpymmna (A-
rpynmna)» u «mnodouynas noarpymnmna (b-rpymnmna)», «Mansie nepuoab» U «O0JbIINe
NEPUOIBDY;

COOTHOCUTH 0003Ha4YeHHsI, KOTOpble UMeloTcsi B Tabnuue «llepuoanueckas
cucremMa xumuueckux oanemenrtoB JI. WM. MenneneeBay, ¢ 4YUCIOBBIMU
XapaKTePUCTHKaMHU CTPOEHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsiz
a11pa, 00IIee YHCIIO0 AJIEKTPOHOB U PaCIpeieNIEHUE UX M0 AIEKTPOHHBIM CIIOSIM);

OOBSICHSITH CBSI3b TMOJOXKEHUS djieMeHTa B llepuonuueckoil cucreme c
pacupesneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSAM, IOAYPOBHSIM H
opOUTAISIM aTOMOB TIEPBBIX YETHIPEX NEPUOOB;

KJaccu(UIMPOBATh XMMHYECKUE BJIEMEHTBhI, HEOPraHWYEeCKHe BEUIECTBA,
XUMUYECKUE PEaKLMHU (110 YUCIYy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TEIIoBoMY 3 (deKTy);

XapakTepu3oBaTh (OMHUCHIBATh) (PU3MUYECKHME U XMMHYECKHE CBOMCTBA
IPOCTBIX U CIOXKHBIX BELIECTB: KUCIOPOJa, BOAOPOJA, BOJbI, OOIIME XUMHUECKHE



CBOMCTBA OKCHJIOB, KHUCJIOT, OCHOBAHUU M COJIEM, T€HETHYECKYIO CBS3b MEXKIY
HUMU, MOATBEPKIAsd MPUMEpPaMU MOJEKYISPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

OMUCKIBATh POJb KUCIOPOAA, BOAOPOJA U BOJIbI B MPUPOJHBIX Mpolieccax, B
KUBBIX OpPraHU3MaXx, UX MPUMEHEHHE B PA3IUYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYXHOE MCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHSITH W TPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHUS, BO3MOXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl BEILECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COCTMHEHUH,
MacCOBYIO JIOJII0O XHMHUUYECKOTO dJeMeHTa Mo (opMyJsie COCAMHEHHUs, HaXOIUThb
npocTeiiyo GopMysy BellecTBa 0 MAaCCOBBIM WJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MOJISIPHYIO KOHIIEHTPAIMIO BEIECTBA B
pacTBope, MIPOBOJAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKOU PEAKIUU;

IPUMEHSTh OCHOBHBIE OIEpaIliy MBICTUTEIBHOW AESTENHHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHUE, CUCTEMATHU3aI1I0, KIIaCCU(UKAIIUIO, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — 171 UW3Y4YEHUS] CBOMCTB BEUIECTB U
XUMUYECKUX PEaKIMi, ECTECTBEHHO-HAYYHbIE METObI TIO3HAHUSI — HAOIIOICHHE,
U3MEpEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peajbHbIi M MBICJICHHBIN) — s
OCBOEHUS YU4EOHOTO COACPIKAHUS;

packpbiBaTh  CYIIHOCTh MPOIECCOB  OKHUCJIEHUS W  BOCCTAHOBJICHMUS,
COCTaBIISAITh YPABHEHUS MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUi
(METOI0OM 3JIEKTPOHHOTO OanaHca);

yCTaHaBJIMBATh CBA3UM MEXKAYy pealbHO HaOMI01aeMbIMU XUMHUYECKUMU
SIBJICHUSIMHU U TIPOIIECCAMM, TPOUCXOISAITUMUA B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIPYTUX y4eOHBIX TPEAMETOB;

coOmoaTh  mpaBuiia  Oe3omacHo  paboTel B JabopaTopud  MpU
UCIIOJIb30BAaHUU XUMHUYECKON ToCyIsl W OOOpyJOBaHUS, a Takke IMpaBuia
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSIMU BBITIOJIHEHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PaOOT IO TMONTYYEHUI0O W COOHMPAHUIO
ra3000pa3HbIX BENMIECTB (BOJOpPOJA M KUCIOPOJa), MPUTOTOBICHHUIO PACTBOPOB C
OTpENICTICHHOW  MAacCOBOM  JI0JIeH  PacTBOPEHHOIO  BEIIECTBA,  PEIICHUIO
AKCIEPUMEHTANIbHBIX 3a7ad 1Mo TemMe «OCHOBHBIE KJIACChl HEOPraHWYECKHUX
COCIUHCHUI;

JNEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH  XMMHUYECKOW TIPaMOTHOCTH,
BKJIFOYAIOIICH yMEHHsS 0e30macHOro oOpaIrieHusi ¢ BeleCTBaMH, UCTIOIb3YEeMbIMU



B MOBCEIHEBHOM JKM3HU, & TAKXKE 3HAHHUE TIPABUIJI TOBEACHUS B IEJSIX COepeKEHUs
3JI0POBbS M OKPYKaIOUIEH Cpeibl.



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJIBHOM MIPOI'PAMMOBI

8 KUIACC
Kon >
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo teme: «IlepBoHaUanbHBIE XUMUYECKHE TOHATUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHSTHI: aToM, MOJIEKyJa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEILIECTBO, CIOXHOE BEILIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAS), BaJIEHTHOCTh, OTHOCHUTEIbHAS aTOMHasi U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBas IO XUMUYECKOTO JIEMEHTa B COCAMHEHUU, MOJISIPHBIA 00BEM,
XUMUYECKasl PEaKIus, KJIACCU(PUKALM PEAKIUNA: peaKIuu COCIUHECHHUS,
peaKIu Ppa3lIoKEHUs, PEaKIUu 3aMeIIeHUs, PEeaKIuu OOMEHa, IK30- M
SHIOTEPMHUUYECKHE PEAKIMU, TEIIoBOM dA(QeKkT peakmuu, pacTBop,
MaccoBas J10Jis BeulecTBa (MPOLIEHTHAs KOHIIEHTPAIHs) B pacTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMUYECKUX TIOHITHH W
' MPUMEHSTDH STH TTOHATHUS TIPHU ONMHUCAHUH BEIIECTB M MX MPEBPAICHUI
13 MCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJISl COCTaBIEHUS ()OPMYJI BEIIECTB
) U YPaBHEHUN XUMHUYECKUX PEaKIUI
1.4 pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
’ COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUeHusl, 3aKoHa ABOTaapo
1.5 OTIPE/ICIIATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIaCCU(PUIIMPOBATh XUMHUYECKHE peakuud (10 YHCIy M COCTaBy
' YYaCTBYIOIINX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3D (DHeKTy)
1.7 BBIYHUCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
13 BBIUUCIIATH MACCOBYHO JONIO XHMHUYECKOTO »JJeMeHTa 1o ¢opMmyle
' COEeIMHEHNS,
1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE
110 NPUMEHSATh E©CTECTBEHHOHAy4YHbIE€ METOJAbl TMO3HAHUSA — HaOJ0/ICHHE,
' U3MEpEHHE, MOJIETUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBI)
2 [To Teme: «Baxueiiue npeacTaBUTETN HEOPTaHUIECKUX BEIIECTBY
21 pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX TMOHSATHUW: OKCHJ, KHCIIOTA,
' OCHOBAaHUE, COJb
’9 ONpeNeNsaTh MNPUHAIICKHOCTh BEIIECTB K  ONPEAENIEHHOMY  KJaccy
’ COeIMHEHHH 10 GopMyIam
2.3 KJIacCU(PHUITUPOBATh HEOPTAHUYECKUE BEIIECTBA
2.4 XapaKTepu30BaTh (OMUCHIBATH) OOMIME XUMHYECKHE CBONCTBA BEIICCTB




PA3JIMYHBIX KJIACCOB, MOATBEPKAAA OIHMCAHHUE IMPUMEPAMU MOJICKYJISAPHBIX
YpPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOJKHOCTM IIPOTCKAaHHUS XMMHYECKHUX IIPEBpAIlCHU B
Pa3JINYHBIX YCIOBHIX

2.6

CJIeZIOBaTh MPaBUJIaM IOJIb30BAaHUS XUMUYECKOH NOCYy 101 U 1Tab0paTOPHBIM
o0opyIoBaHMEM, a TakXke IMpaBujiaM oOOpalleHus C BELIeCTBAMU B
COOTBETCTBMM C HHCTPYKIHMSMH IO  BBIIOJIHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOpPOJA), NMPUTOTOBIEHUIO PACTBOPOB C ONpPENEIEHHON
MacCOBOM JI0JI€Ml pacTBOPEHHOIO BEIECTBA, IJIAHUPOBATh W IMPOBOJIUTH
XUMHYECKHE HKCIIEPHUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JaKkMyc, peHoa(TalenH, METHIOPAHXK U

Ipyrue)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOUN pEaKIMU

ITo teme: «llepuoanyecknii 3axkoH u Ileproguyeckas cucreMa XUMHYECKUX
anemeHnToB JI. M. MenneneeBa. CTpoeHHe aTOMOB. XHUMHUYECKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKMX MOHSATHUM: SAIpO aroMma,
ANIEKTPOHHBIN CIIOM aToma, aTOMHasi OpOUTalb, painyc aToMa, XUMUYECKas
CBSI3b, MoJIsIpHas u HETNOJIIPHAS KOBaJICHTHAs CBSI3b,
ANEKTPOOTPULATEIBHOCTh, MOHHASI CBSI3b, MOH, KaTUOH, aHUOH, CTEIEHb
OKHCIICHUS

3.2

KJ'IaCCI/I(bI/ILII/IpOBaTB XUMHNUYCCKHNEC 3JICMCHTBI

3.3

ONKCBHIBATh M XapakTepu3oBaTh TaOnmuuHyo ¢opmy [lepuonnyeckoit
CUCTEMBl XMMHYECKHMX JJIEMEHTOB: pa3iInyaThb IOHATUSA  «TJIaBHAs
noarpynna (Arpynma)» u «nobounas noarpynmna (brpynma)y, «Mamsie» u
«00JIBIIINEY EPUOJIBI

3.4

packpsiBaTh cMmbicit  Ilepuommueckoro 3akona .M. Menneneesa:
ACMOHCTPpUPOBATL TMMOHHUMAHUC HCpHOHH‘-IGCKOfI 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHUS B HepnonnquKoﬁ CHUCTEMCEC

3.5

COOTHOCHUTH 0003HaueHMsI, KOTOpble UMeroTcs B Tabmuue «llepuognueckas
cuctemMa XuMHueckux oaeMmeHtoB JI.JMI. MenneneeBa» ¢ 4YMCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsaa sAapa, oOIiee YUCIIO JIEKTPOHOBHM  PacHpefesieHHe HUX 10
AIIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIAATh CTCIICHDb OKUCIICHUS 3JIECMCHTOB B 6I/IHapHBIX COCOANMHCHHUAX

3.7

ONpeAensaTh BHJ XHUMHUYECKOH CBsA3M (KOBaJIeHTHass M  HOHHAas)B
HEOPraHUYECKUX COCAUHEHUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Koxa
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

HepBOHaHaHBHHC XUMHNYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Ponp XUMUU B KW3HU 4YeJIOBEKAa. XMMHS B CUCTEME Hayk. Tema u
BemecTBa. OU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSTHUE BEIICCTB

1.2

ITonsaTtue o MCTO4aX IIO3HaHUA B XHUMMHHU. Yucrteie BE€ICCTBA U CMCCH. CHOCO6LI
pas3zaeneHust cMecen

1.3

ATOMEBI 1 MOJICKYIJIbI. Xumudaeckre 3JieMeHTHl. CHMBOJIBI XMMHYECKHX JJIEMEHTOB.
HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.]'IHpHOG YUCHUC

1.4

Xumuueckasi ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTeNbHas aToMHass Macca. OTHOCUTENbHas
MOJIEKYJISIpHAsg Macca. MaccoBasi 10JIsl XMMUYECKOTO JIEMEHTA B COCIMHEHUHT

L.5

KonuuecTtBo BemectBa. Monb. Monsipaas Macca. B3anmocBsi3b Koau4ecTBa, MacChl U
YHUClia CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacu€Tel 1o ¢dopMynaM XHUMHUYECKUX
COETMHEHU I

1.6

®u3znueckue U XUMHUYECKUE SIBICHUS. XUMHUUECKasi peakuus U €€ NMpHU3HAKU. 3aKOH
COXPAaHEHHUS MACChI BEIIECTB. XUMUUecKkue ypaBHeHUs. Kimaccudukamusi XuMudeckux
peakuuii (COeAMHECHHUS, PA3I0KCHHUS, 3aMEIIICHHS, OOMEHA)

1.7

XHUMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IOCYAOH, C IpaBUIaMU
paboTsl B 1aboparopuu U npuéMamMu oOpalleHus: ¢ 1adopaTOpHBIM 000pYAOBaHUEM,
M3y4YCHHE U OmucaHue (PU3MUECKUX CBOWCTB OOpPAa3IOB HEOPraHMYECKUX BEIIECTB,
HaOmoneHne Qu3nvecknx (IUIaBJICHHE BOCKA, TasHUE JIbJja, pacTUpaHHE caxapa B
CTyNKEe, KWIEHHE W KOHJEHCAlMs BOJAbl) M XHUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJICHUH,
HaOJIOJICHWE W  ONHWCAHWE TPHU3HAKOB TMPOTEKAHUS XWMHUYECKHX PEaKIUi
(pa3noxkeHue caxapa, B3aMMOJICHCTBHE CEPHOM KHCJIOTHI C XJOpHJIOM Oapus,
pasnoxxenue ruapokcuna meau(ll) mpw HarpeBaHWHM, B3aMMOJCHUCTBHE XKeie3a ¢
pactBopoM conu menu(ll), u3yuenme cmnocoOOB pazfeneHus cMmeceil (C MOMOIIBIO
Maruuta, (QUIBTpOBaHHWE,  BbINApUWBaHUE, JAUCTWUIALMUA,  Xpomarorpadus),
MPOBEJICHUE OYHCTKH IMOBAapEHHON COJHM, HAONIOJIEHWE M OMHCAHHE pPe3yJIbTaTOB
IIPOBEJICHUS] OMbITa, WJUIFOCTPUPYIOLLETO 3aKOH COXPAaHEHMsI MacChl, CO3J1aHUE
MoJIeJIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Bakueitmme npeaACTaBUTCIIM HCOPIraHNMICCKUX BCIICCTB

2.1

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopos — 31eMeHT ¥ IPOCTOE BELIECTBO.
Haxoxxnenne kuciopoga B nmpupoje, Gu3ndecKue 1 XUMUIECKUE CBOMCTBA (peakiuu
ropenus). Oxcuppl. [Ipumenenne kucimopoma. CrocoObl MOMy4YeHHUs KHUCIOpOaa B
naboparopud W TpoMbIIUIEHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H —
AJIOTPOIHA MOAUDUKAINS KUCIOPOa




2.2

TemnoBoit 3pdekT XuMUUecKol peaklu, TEPMOXUMHUYECKHE YpaBHEHHUS, IK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIMBO: Yroib M METaH. 3arpsi3HEHUE BO31yXa,
yCUJIEHHE TapHUKOBOTO 3(h(pekTa, pazpylieHne 030HOBOrO €105

23

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxomeHwe Bopopoaa B TMPHPOJE,
Ci)I/ISI/I‘-ICCKI/Ie U XUMHWYCCKHUEC CBOI\/JICTBa, IMPUMCHCHUC, CIIOCOOBI MMOJTy4YCHMUA. Kucnotsl u
conu
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MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YpPaBHEHUSM

2.5

®usnueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklieHHbIE M
HEHACBILICHHBIE pacTBOpBL. PacTBOopuMOCTH BemiecTB B Bojae. MaccoBas 1o
BELIECTBA B pAaCTBOpE. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHuUA. Poib pacTBOpOB B
IpUpOJE M B JKU3HM ueloBeka. KpyroBopoT BOIbl B IpUPOAE. 3arpsA3HEHHE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanus Heoprannyeckux coeauHeHuid. Oxcuapl. Kiaccudukamus okcuaoB:
cosieoOpa3yroniue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) M HecoJeo0pa3yrolue.
Homenknarypa oxcumoB. @uszndyeckre U XUMUYSCKHE CBOMCTBA OKCUIOB. [lonyueHue
OKCHJIOB

2.7

OcHoBanus. Krnaccudukarusi OCHOBaHWMN: MIETOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. PHU3WYECKME W XUMHUYECKHE CBOWCTBA OCHOBAHHI.
[Tony4yenue ocHoBaHUI

2.8

Kucnorel. Knaccuduxamms xucnor. Homenknarypa xkucnor. @Dusnyeckne u
XUMUYECKHE CBOMCTBa KucioT. Psan akruBHoctm MerawioB H.H. bekerosa.
[Tonyuenune kucior

2.9

Comu. Howmenknarypa coseii. @u3nueckMe M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue conent

2.10

I'eneTmueckas CBSI3b MCXKIY KiIacCaMHM HEOPTaHUYCCKUX COGI[I/IHCHI/II‘/'1

2.11

XUMUYECKUIN 3KCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHUE COJEPKaHUS KUCIOpoJa B
BO3/yX€e, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE M U3YUEHHE CBOMCTB KHCIOPOJA,
Ha0Jt0/IeHNe B3aMMO/IEUCTBUS BELIECTB C KHCIOPOJOM U YCIOBUS BOZHUKHOBEHUS U
MpeKpanieHus: ropeHus (mokapa), 03HaKOMJIEHUE C 00pa3llaMHi OKCHJIOB U ONMCaHUE
UX CBOMCTB, MOJy4YeHHE, COOMpPaHUe, PacllO3HABAaHUE M M3YUYEHHE CBOMCTB BOJOPOAA
(ropenue), B3ammojelcTBue Boaopona ¢ okcuaom  meau(Il)  (Bo3MoxkHO
UCIIOJIb30BaHUE BUAEOMATEPHAIIOB), HAOMIOAEHNE 00Pa3I0B BEIECTB KOJIUYECTBOM |
MOJIb, HCCJIEJJOBAHUE OCOOCHHOCTEH pAacTBOPEHMs BEIIECTB C  Pa3IUYHON
pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM J0JIei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJEHCTBHE BOJBl C MeTallaMH (HaTpueM u
KaJibliueM) (BO3MOXHO HCIIOJIb30BAHHUE BUJICOMATEPHANIOB), ONPEJICIICHUE PAaCTBOPOB
KHCIIOT M MIeJIoYed ¢ TMOMOLIbI0 HHAMKATOpPOB, HCCIEI0BaHUE OOpa3loB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJEHHE W3MEHEHUS OKPAaCKU
WHIUKATOPOB B PACTBOPAX KUCJIOT M ILIEJIOYEH, U3YUEHUE B3aUMOJEUCTBUS OKCHIA
meau(Il) ¢ pacTBopoM CcepHOW KHUCIOTHI, KHCIOT C MeETajllaMH, pPEaKIHi
HEWUTpaIu3aluy, I[0JlyYeHUE HEpPaCTBOPUMBIX OCHOBAHMMN, BBITECHEHHE OJIHOTO
MeTajjla IpyruM M3 pacTBOpA COJM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad IO TEME




«BaxHelmue KiIacchl HEOPraHMYECKUX COCTUHEHNN»

[Iepronnueckuii 3akoH u [lepuoanueckas cucrema XUMUYECKUX 3i1eMeHTOB [1.1.
MenneneeBa. CtpoeHue aToMoB. XUMHUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU

3.1

IlepBble MOMBITKM KiIaCCU(PUKAIMM XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O rpynmax
CXOJIHBIX DJJIEMEHTOB (ILEJOYHbIE M IIEIIOYHO3EMEbHBIE METasllbl, TaJlOTeHBbI,
WHEepTHBIE Ta3bl). OJEMEHTBl, KOTOphle OOpa3yloT am@oTepHble OKCHIbI U
TUIPOKCHIBI

3.2

[lepuonuueckuii 3akoH. llepumoamyeckass cucrema XuMu4eckux sieMeHtoB J[.U.
MenneneeBa. KoporkonepuoaHass W ajMHHONIepUoaHas ¢opmbl [lepuognyeckoit
cucteMbl xumuyeckux snemeHToB J.W. Menneneesa. Ilepuoasl u rpymnmsl.
®u3nuecKuil CMBICI MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA
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Crpoenne atomoB. CoctaB aroMHbIX snep. M3otombl. Onexktponbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMUYECKUX AneMeHTOoB [leproanyueckoi
cucteMbl JI.MI. MenneneeBa. XapakTepucTUKa XHUMHYECKOTO 3JEMEHTa IO €ro
nonoxxenuto B Ilepuoanueckoii cucreme [I.M. Menneneesa
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3aKOHOMEPHOCTH  HW3MEHEHHUS  paauyca aTOMOB  XHMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IpylnaM M MEepUOJaM. 3HAYEHUE
[Tepuoanueckoro 3akoHa u [lepuoanueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB IS
pa3BUTHs Hayku U npakTuku. /.M. MenneneeB — yu€Hblil U rpaxaaHuH

3.5

Xumuueckass  cBs3b.  KoBaseHTHas  (TOJisipHasl W HEMOJSIpHAsi)  CBA3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. FloHHAs CBS3b

3.6

Crenenp okuciieHus. OKHCIUTEILHOBOCCTAHOBUTEILHEIC pcaKkuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBIICHUS. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI AKCIIEPUMEHT: M3ydyeHHe 00paslloB BEIECTB METaUIOB U HEMETAaJUIOB,
B3aMMOJICICTBHE THAPOKCUIA LIMHKA C PACTBOPAMH KHCIIOT U UIeNIouel, IpOBEACHHE
OTIBITOB, WJUTIOCTPUPYIOMIMX MPUMEPhl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
(ropeHue, peakiuu pa3ioKeHHs, COeTUHEHNS )




ITPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
MpoBepsieMoro
TpeOoBaHUs

1

IIpoBepsiemble TPeOOBaHUSI K NMPEAMETHBIM pPe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHsI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
o0uiero odopazoBanust Ha ocHoBe PI'OC

Hp CACTaBJICHHUC:

1.1

O TI03HAaBAEMOCTH SIBJICHHUH NOPUPOJbI, IOHUMaHHE OOBEKTUBHOMU
3HaYUMOCTH OCHOB XHMHYECKOM HayKH Kak o0JIacTU COBPEMEHHOI'O
€CTECTBO3HAHMS, KOMIIOHEHTa OO0IIed KyJbTypbl M  IPaKTHYECKOU
NESITEIbBHOCTH YeJIOBEKa B YCIOBUAX COBPEMEHHOIO OOIIECTBA; MOHUMAaHUE
MeCTa XMMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAaX IIO3HAHHA, B TOM YHUCIIC OKCICPHUMCHTAJIBHBIX M
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB M M3YUCHHUSA XUMUUYCCKHUX
pCaKHHfI; YMCHHE HUCIIOJIB30BATh MOACTINU IJIA 00BACHEHUS CTPOCHUA aTOMOB
N MOJICKYJI

1.3

0 cdepax mnpodeccHOHATBHON IESTEILHOCTH, CBS3aHHBIX C XUMHEH U
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHbBIMHA Ha JOCTUKXCHUAX
XUMHUYECKOU HAayKH, 4YTO ITIO3BOJIUT O6y‘-IaIOIIII/IMC$I paccMaTpruBaTh XUMHIO
Kak chepy cBoeil Oyaymiel npodecCHoHANbHOW NEeATeIbHOCTH U CHCNaTh
OCO3HAHHBII BHIOOP XMMHHU KaK MPOQWIBHOTO MPEIMETa MpH Mepexoe Ha
YPOBEHb CpeHero o0miero o0pa3oBaHus

Brnanenne crucreMol XMMHYECKHX 3HAHUN M YMEHHE NPUMEHATh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAET:

2.1

BAKHEUIIINE XUMUYECKHE TTOHITHUS: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKyIa,
BELIECTBO, IIPOCTOE U CIIO)KHOE BELIECTBO, OJHOPOAHASI M HEOJHOPOIHAsS
CMeChb, OTHOCUTEJIbHBIE ATOMHAasi M MOJIEKYJIIpHAs MAaccChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIApHAs Macca, MOJSPHBIA OOBEM, OKCHJA, KHUCIIOTAa,
OCHOBaHHE, COJb (CPEmHss), XUMUYECKas PEaKIHsl, PEaKIMi COCIUHEHUS,
peaKiuu pa3ioXKeHHs, peaklHu 3aMelIeHUs, peaklud OOMeHa, TerIOoBOU
3¢ dexT peakiuu, 3K30- U IHIAOTEPMUUYECKUE PEAKIUH, PacTBOpP, MaccoBas
JI0JIs1 XMMUYECKOTO 3JIEMEHTa B COEAMHEHUH, MacCOBast JOJIs1 M MIPOLIEHTHAS
KOHLIGHTpallusl BEIECTBA B PAacTBOpPE, AP0 aToma, SJIEKTPOHHBIA CIOU
aToMa, aroMHas oOpOWTamb, paguyc aromMa, BAJICHTHOCTh, CTEIEHb
OKHUCJICHUSI, XMUMHYECKasi CBSA3b, SJEKTPOOTPULATEIBHOCTh, MOJSPHAS U
HETOJISIpHAsT KOBAJICHTHAsl CBSI3b, MOHHAS CBSA3b, METAJUIMYECKas CBS3b,
KpUCTajuTMueckass  pemeérka  (aTOMHas, HWOHHAsA,  METALTHYECKas,
MOJIEKYJISIpHAsi), WOH, KATHUOH, AaHHUOH, OJJIEKTPOJUT W HEIJIEKTPOJIUT,
JNEKTPONIUTUYECKAs ~ JUCCOLMALMS,  pEakUud  HOHHOIO  OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKHUCJIUTEINb u
BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBJIEHHUE, AJIEKTPOJIU3, XUMHUECKOE




paBHOBecHE, OOpaTUMbIE M HEOOpAaTUMBIE PEAKIIUU, CKOPOCTh XMMHUYECKOM
peakuuu, katanuzatop, [1/IK, koppo3us meTamioB, CriaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHbl ~XUMHUHU: 3aKOH COXPAaHEHHsS  MAaccChl,
nepuoguyeckui 3axkoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOraapo
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TCOpHUn XUMHU: ATOMHO-MOJICKYJIApHAA TeOpus, TCOpHUA
BHCKTpOHHTquCKOﬁ JAUCCOoHaln

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAKOIIEH:

3.1

yYMEHHUE MPaBUIBHO HMCIOJb30BaTh M3yUYEHHBIE BEIIECTBA M MaTepuasbl (B
TOM YHCIIE MHUHEPAIbHBIC yIOOpEHUS, METAIbI M CIUIABBI, IMPOYKTHI
nepepaboTKU MPUPOIAHBIX HCTOYHHKOB YTJIEBOIAOPOIOB (YIJIsL, MIPUPOJTHOTO
rasza, He)TH) B OBITY, CEITLCKOM XO3SIIICTBE, Ha TIPOU3BOJICTBE U TTIOHUMAaHHUE
3HAYEHUS KUPOB, OEJIKOB, YIJIEBOJOB JUIs OpraHM3Ma 4YellOBeKa; YMEHHE
MIPOrHO3UPOBATh BIUSHUE BEIIECTB U XMMHUECKHUX MIPOLIECCOB HA OpraHU3M
YeN0BEKa U OKPYKAIOIILYI0 IPUPOTHYIO CpEdy

3.2

YMEHHE UHTEIPUPOBATH XUMUUECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX Y4eOHBIX
IIPEAMETOB

3.3

HaJIM4Me OMbITa pabOThl C pa3IMYHBIMH HCTOYHUKAMH HH(OpMAIMH IO
XUMUM  (HaydyHas W HAy4yHO-TIONYJSIpHAs  JIUTEparypa,  CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHUBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
MPEBPpAlICHUAX U MPAKTUYCCKOM NPUMCHCHHUU U YMCHUC HCIIOJIb30BATh eé
AJId PCIICHUA y‘-IC6H0-HO3HaBaTCJIBHLIX 3aaad

Bnagenue ocHoBaMHM TNOHSTUHHOTO amnmapara U CHMBOJHYECKOIO S3bIKa
XUMHUH JUIS COCTaBIeHHUS (POpMyT HEOPraHMYECKHUX BEIECTB, YpaBHEHUU
XUMUYECKHX PEaKInii; ocHoBaMH xuMuuyeckord HomeHkiatypsl (IUPAC u
TPUBHAIBHOI)

YMeHne o0bsCHATH CBSI3b MOJI0KEHUS d7eMeHTa B [lepuoandeckoii cucreme
C UHCJOBBIMH XapaKTEpPUCTUKAMU CTPOCHHS aTOMOB XUMHYECKHX
9JIEMEHTOB (COCTaB W 3apsx  sApa, OOIIee YHUCIO  DJIEKTPOHOB),
pacmpesieieHueM JJIEKTPOHOB TIO0 SHEPreTUYeCKUM YpOBHSIM aTOMOB
MEPBBIX TPEX MEPHUOIOB, KATUS U KAIbIIHS

[IpencraBienue O MNEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX
JJIEMEHTOB (paJuyC aroma, O3JIEKTPOOTPULIATENIbHOCTh), MPOCTBIX U
CJIOXHBIX BEILIECTB OT IMOJIOKEHUS 31eMeHTOB B [lepuoanueckoii cucreme (B
MaJbIX MEepUoJaXx M TJIaBHBIX MOArPYNNax) W AJIEKTPOHHOTO CTPOCHUS
aroma

YMenue knaccupuuupoBarb:

7.1

XUMHUYCCKUEC 3JICMCHTDI

7.2

HEOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUC PCAKIINHN




YMeHue onpeaenrh:

8.1 BAJICHTHOCTh M CTENI€Hb OKUCJICHUSI XMMUYECKUX 3JIEMEHTOB, 3apsi] HOHA
8.2 BHJI XUMUYECKOH CBSA3U U TUI KPUCTALNINYECKON CTPYKTYPBI B COEIMHEHUSX
8.3 XapaxkTep Cpelibl B BOJAHBIX PacTBOpaX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (PU3NUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTHIX BELIECTB (KUCIOPOJ, O30H, BOJIOPOA, IrpaduT, aiMas, KPeMHHUH,
9.1 asot, (ocdop, cepa, xyop, HATPHH, KaTul, MarHui, KaiabIUi, aTFOMUHHM,
JKEJEe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJA, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOAOPOA, OKCHABI M THAPOKCHUABI MeTamioB I[-11A
9 rpym, amomunns, meau (I1), nunka, sxenesa (I1 u I1T), okcuasr yrinepomaa (11
' u 1V), kpemuus (IV), azora u docdhopa (III u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a30THasg, (QocdopHas, yroibHas,
KpEMHUEBAsi KUCIOTA ¥ UX COJIH)
IIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa U CTPOCHMS, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TMPOTEKAHUS XUMHUYECKHUX [MPEBpAlICHUl B
Pa3IMYHBIX YCIOBUSIX
10 YMeHHe cOCTaBIsATh MOJICKYJSIPHBIC M MOHHBIC YPaBHEHHUS PEAKIIUNA, B TOM
qyuclne:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOLIUX XUMHUYECKHUE CBOMCTBA M3YUYEHHBIX KJIAcCOB (TPYIIN)
' HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKIAIOIINX TEHETHUECKYI0 B3aUMOCBSI3b MEXy HUMU
11 YMeHue BIYUCIITH (IPOBOAUTH PACU&Thl):
11 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MaCCOBYIO
' JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHUSM XUMUYECKHX PEaKIM M HAXOJIUTh KOJMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHToB WIH MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMU HAy4YHOTO TO3HaHUA (HAOMIOAEHHE, H3MEpPEHUE,
2.1 HKCIIEPUMEHT, MOJEIUPOBAHUE) MPU HM3YUYEHUHM BEIIECTB M XHUMHUYECKHUX
' SBIIEHUH; yMeHue chopMyIupoBaTh MpPoOIEMYy M MPEATIOKUTH IMYyTH €&
perieHus
122 Oe3o0macHoOl paboThl ¢ XUMUYECKUMH BELIECTBAMH, XUMUYECKOW TOCYA0H U

71ab60paTOPHBIM 000PYI0OBaHHEM




12.3

mpaBujaMu 0e30macHOTO OOpalieHus ¢ BEIIECTBAMH, HCIIOJIb3YEMBIMU B
MOBCEJHEBHOM JKW3HUW, TMpaBWIAMH TIIOBEJCHUS B IIENSIX COCPEKECHUS
30POBbSI M OKpYJXKalolled MPHPOJHOW Cpelbl; IOHMMAaHUE Bpena
(omacHOCTH) BO3JICHCTBHSI HA KHBBIC OPTaHU3MBbI OTPE/ICIEHHBIX BEIICCTB,
Croco00B YMEHBIIICHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13

Hannane MMPAKTUYCCKUX HABBIKOB IIIAHUPOBAHHUA HW OCYHICCTBJICHUA
CIICAYIOIHNX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

U3yuyeHHe U ONHCaHHe (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(GU3NUECKUMU M XMMHUYECKHMHU SIBICHUSMH; ONBITHI, HUTIOCTPHUPYIOLIHE
IIPU3HAKYU IPOTEKAHUS XUMUYECKUX PEaKIUN

13.2

u3yuyeHHe crnocoOoB pa3eieHus cMmecen

13.3

MOJIly4YE€HUE KUCIOpOJa M U3YyYEHHE €ro CBOMCTB; IOJyY€HHE BOJOpOJAA U
U3y4Y€HHE €ro CBOMCTB; IMOJY4YEHHE YTJIEKUCIOro rasa M H3y4YeHHE ero
CBOICTB; MOJy4YeHHE aMMHUaKa U U3yUYECHHE €ro CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPEHEIEHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOIO BEWIECTBA

13.5

NpUMEHEHHE MHIMKATOpOB (JIakMyca, METWJIOpaHxka M (eHoi]TaaenHa)
JUISL OLIPEJENIEHUS XapaKTepa cpeibl B PACTBOPAX KUCIOT U IEN0YEH

13.6

HCCICIOBAaHUC U OITMCAHHC CBOICTB HEOPTaHNUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; M3YUCHHUC BSaHMOHeﬁCTBHﬂ KHUCJIOT C METalllaMHu, OKCHUIaMH
MCTAJIJIOB, PACTBOPUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUAMH, COJISAMH;
MOJIY4YCHHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OAHOIo MCETallia
ApyruM U3 pacTtBopa COJIM; HCCICIOBAHUC aM(bOTepHLIX CBOICTB
TUAPOKCUIAOB aJIFOMHUHUA U TUHKA

13.7

pPEIICHUEC OKCICPUMEHTAJIBHBIX 3agad II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPIraHUYCCKUX COCHHHGHHﬁ)); ((:‘)JICKTpOJ'II/ITI/I‘IeCKaH JUucconuanus,,
«Baxneiiine HeMeTaIbl U UX COCOAUHCHUA, «Baxueiinine MeTaaabl U UX
COCAUHCHUA»

13.8

XUMHUYECKHE HKCIEPUMEHTHI, WUIIOCTPUPYIOUINE MPU3HAKU HPOTEKaHUs
peaxkiuii HOHHOro 0OMEeHa; Ka4YeCTBEHHbIC PEeaKIMK Ha NMPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OPOMUI-, HOAUM-, cynbdat-, pocdart-,
KapOOHAT-, CWJIMKAT-aHUOHBI, TUAPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS,
MarHus, KaJbllus, aJloMUHUs, keneza (2+) u sxemesa (3+), memu (2+),
[IUHKA

14

VYMenue:

14.1

NpPEICTaBIATh  pE3yJNbTaThl  JKCIEpUMEHTa B (opMe  BBIBOJOB,
JIOKA3aTelbCcTB, TpapuKOoB W TaONMIl W  BBIABIATH OMIUPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTAaHABIMBATh CBS3M MEXAy pealbHO HaONI0aeMbIMH XMMHUYECKHUMU
ABJICHUSAMU U IPOLECCAMU, INPOUCXOAAIIMMU B MakpOo- U MHUKPOMUDE,
OOBSICHATH IPUYMHBI MHOTOOOpa3Msl BEIIECTB




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

Konx

1

IIpoBepsieMblii 3JIEeMEHT CO/iep:KaAHUS

HCpBOHa‘IaJ'IBHI)IG XUMHNYECCKHUEC ITOHATHA

1.1

UYuctele BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei

1.2

ATOMEBI H MOJICKYJIBL. Xumunueckue 3jaeMeHTHl. CUMBOJIBI XMMHYECKHUX DJICMEHTOB.
HpOCTBIC N CJIOKHBIC BEIICCTBA.

1.3

Xumuueckas ¢opmyia. BameHTHOCTP aTOMOB XUMHUYECKUX 3JeMeHTOB. CTemneHb
OKHUCJICHUS

1.4

3akoH IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHasAa Macca.
OrtHocuTenbHas MOJICKYJISIpHas Macca. MaccoBass gods XHMHYECKOTO 3JIeMEHTa B
COCIMHCHHUHA

1.5

KonnyectBo BemectBa. Monb. MomsapHas macca. MomsipHbeiii  00BEM  Tra3oB.
B3aumocBsI3p KOIMYECTBa, MAcChl U YKMCIa CTPYKTYPHBIX €IMHULL BELIeCTBa

1.6

dusnuecKkue U XUMUYECKHE SIBJICHUS. XUMHUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHUs MacChl BEUIECTB. XMMHUYECKHE YPAaBHEHUS

[lepuonnueckuii 3akoH u llepronnueckas cucrema XumMuyeckux snemeHtos /1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuoguueckas cucremMa xumudeckux siemeHToB J[.U.
MenneneeBa. Ilepuonbl u rpynmnbel. DU3MUECKUl CMBICT TOPSAKOBOIO HOMEPA,
HOMEPOB MEepUoa 1 rpymnIbl IEMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX saep. M3oromnsl. OnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XuMu4eckux 31eMeHToB [leproanueckoit
cuctemsl /.M. Menaeneepa
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BaKOHOMepHOCTI/I B H3MCEHEHHH CBOMCTB XHMHUYECKHX 3JIEMEHTOB MECPBLIX TpéX
nepnuoaos, KaJius, KaJIbIus (pa;u/lyca aTOMOB, SJICKTPOOTPULATCIIBHOCTH,
METATIMYCCKUX W HEMCTAJNIMYCCKUX CBOI>'ICTB) n ux CO@ILI/IHGHI/Iﬁ B COOTBETCTBHU C
ITOJIOKCHHUEM 3JIEMCHTOB B Hepnonnqecxoﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB

Crtpoenue BeniecTsa

3.1

Xumuueckass  cBs3b.  KoBasieHTHass — (MOJdsipHasT W HEMOJIAPHAs)  CBS3b.
DIEeKTPOOTPULIATEIPHOCTh XUMUUYECKUX 3JIEMEHTOB. MoHHas cBsA3b. Meramnueckas
CBSI3b

3.2

Tunsl KpUCTAIUIMUECKUX PEHIETOK (aTOMHAs, MOHHAs, METAJUINYECKas), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEMIETKU U BUJA XUMUYECKOU CBS3H

Baxwueiine NpEACTAaBUTCIIM HCOPraHUYCCKHUX  BCILICCTB. Hemeramnel u ux
COCOMHCHMA. MeTtamisl 4 uxX COCOAUHCHUA

4.1

Knaccudukamuss W  HOMEHKJIIATypa HEOPraHWYECKHX COCJAMHEHHWH: OKCHIOB
(conmeobpasyromue: OCHOBHBIE, KHUCIOTHBIC, aM(OTEpPHBIC) W HECOJICOOpA3YIOIIHE;
OCHOBaHUH (IIETOYM U HEPACTBOPUMBIC OCHOBAHUS); KUCIOT (KUCIOPOICOIEpIKAIINE




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

du3znueckue U XMMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-HECMETAJIJIOB: BOAOpPOJA,

4.2 XJI0pa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
Pu3znyeckre U XMMHYECKHE CBOKCTBA MPOCTHIX BEIECTB-METAJUIOB: JUTHUS, HATPUs,
43 KaJlis, MarHusg W Kajblus, aJIOMHHMS, Kelle3a. OJIEKTPOXUMHUYECKUH psij
HaIpsKEHUH METaJIOB
44 dusnyeckue M XUMHUYECKHE CBOWCTBA BOJOPOIHBIX COEAMHEHUH HEMETaJJIOB:
’ XJIOPOBOJIOPOJA, CEPOBOAOPOIA, AaMMHAKA
duznueckre U XUMHYECKUE CBOMCTBa OKcuI0B HemeTamioB: cepsl (IV, VI), azorta(ll,
4.5 IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuusa(IV). IlomyueHue OKCHIOB
HEMETAJIIOB
46 Xumuyeckue cBoicTBa okcuaoB: MmetamwioB [A-IIIA rpynm, umnka, menu(Il) u
xenesa(ll, II). TTomyyeHrne okCUI0B METAIIOB
XWMHYECKHE CBOMCTBA OCHOBAaHMM M aM(pOTEPHBIX THUIPOKCHUIOB (HA TpHUMEpE
4.7 THAPOKCHJIOB AIFOMUHUS, >Keje3a, muHKa). [lonyueHne ocHOBaHMA M aM(OTEpPHBIX
TUAPOKCH]IOB
OOmue XMMHYECKHME CBOWCTBA KHCIIOT: XJIOPOBOJOPOJHOM, CEPOBOIOPOIHON,
43 CEpPHHUCTOM, CEpHOM, a30THOMW, QocPopHOH, KpeMHHUEBOU, yroidpHOH. Ocobbie
’ XUMHUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KucioT. [lomydeHue
KHCJIOT
4.9 OOue xuMuYecKre CBoWCTBa cpenHux coieil. [lomydyenue coneit
410 [Tonyuenue, cobupaHue, paclo3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, aMMHaka,
YTIEKUCIIOTO ra3a B JIabopaTopuun
411 [lonyuyeHne amMMuaka, CepHOW M a30THOM KHUCIOT B MpoMbliuieHHocTH. OOmue
' CHOCOOBI MOJTYUYEHUS] METAJIOB
4.12 | TeHeruyeckas CBSI3b MEX]y KJacCaMU HEOPTraHUYECKUX COCTMHEHUI
5 XHUMUYECKUE PEAKIUU
Knaccudukanus XUMHUYECKUX pEaKUUid MO pPa3IMYHBIM TpHU3HAKaM: 10 YHCITy U
5.1 COCTaBY YYaCTBYIOIIUX B PEAKIUH BEIIECTB, MO TEINIOBOMY 3(P(EKTy, 0 U3MEHEHHIO
CTETEHENW OKUCIICHNS XUMHUYECKUX 3JIEMEHTOB
59 TemnoBoit 3ddeKkT XUMHUUYECKON peakiuu, TEPMOXUMHUYECKHE ypaBHEHUS. DK30- U
’ SHIOTEPMUYECKHE peaKIuu. TepMOXUMUYECKUE YPaBHEHUS
OKHCANTENTPHOBOCCTAHOBUTENbHBIE peakuuu. OKUCAUTENTH U BOCCTAaHOBUTEIU.
5.3 [Tponeccnl OKHCJICHUS u BOCCTaHOBJICHUS. DJIEeKTPOHHBIN OamaHc
OKHCJIUTEIbHOBOCCTAHOBUTEIILHON PEAKIINN
5.4 Teopust snexkTposuTUdYecKOr naucconuanuu. KaTuoHbl, aHUOHBI. OJIEKTPOIUTHI U
’ HeaJIeKTposuThl. CUIIbHBIE U clla0ble AIEeKTPonThl. CTeneHb AUCCOUaIU
55 Peakiiun moHHOTO 0OMEHa. Y CI0BUS MIPOTEKaHUs peakii HOHHOro oOMeHa, MOJIHbIe
' U COKpalICHHbIC HOHHBIC YPABHEHUS PEaKLUI
6 XUMUA U OKpYy’Karolas cpena
6.1 BemecrBa u Marepuasisl B IIOBCEJIHEBHOM JKM3HM 4YelloBeKa. besomacHoe




HCIIOJIb30BaHUE BEIIECTB U XMMHUYECKHX peakiuil B jsaboparopuu u ObiTy. [lepBas
IIOMOILb [P XMMUYECKUX 0)KOTraX U OTPABIICHUAX

XHUMHUYECKOE 3arpsi3HEHUE OKpYKAroIIeH cpelbl (KUCIOTHBIE 0K, 3arpsi3HEHHE
MOYBBI, BO3IyXa H BOJOEMOB), cHocoObl ero mnpenorBpamieHus IIpenenbHas

6.2 nomyctumast  koHueHntpanus —BemiectB  (ITJJK). Pomp xumum B pemieHun
AKOJIOTHYECKHUX MPOoOIIeM. Y CHIICHHE TapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO
ciost
[Tpumenenue cepsl, a3ota, Gpochopa, yriepoaa, KpeMHUS U UX COSAUHEHHN B OBITY,
MEIUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo03diicTBe. IIpuMeHeHue MeTamioB u

6.3 CIUIaBOB (CTaib, YyT'yH, AIOPATIOMHHUH, OpOoH3a) B OBITY WM NMPOMBIINIICHHOCTH HX
coenuHeHni. [loHSATHE O KOPPO3WMM METAIOB, OCHOBHBIE CIIOCOOBI 3aAIUTHI X OT
KOppO3uu

6.4 [TpupoHbIE HCTOYHHUKH YTIEBOJOPOOB (Yroib, IPUPOAHBIA ra3, He(Th), TPOAYKTHI
ux nepepadoTku (OeH3MH), UX POJIb B OBITY M MIPOMBIIUICHHOCTH
[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yriepona (MeTaH, 3TaH, 3TWJIEH, alleTHJICH, 3TaHOJ, IJIMIEPUH, YKCYCHasl KHUCIOTa).

' [ToHATHE O OMOJOTMYECKH BaXKHBIX BEIIECTBAX: )KMpaX, OCJIKax, yrieBoAax — U UX
pOJIU B )KU3HU YEJIOBEKA
7 Pacuérsr:

7.1 1o (hopMysiaM XUMHYECKUX COSAMHEHUI

7.2 Macchl (MaccoBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




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

« Xumusi: 8-i Kj1acc: yriyOJIeHHbIN YypoBeHb: yueOHUK; 1-e uznanue ["aOpuensn
0.C., OctpoymoB N.T"., Cnagkos C.A. AkinoHnepHoe o0iiecTBo «M31aTenncTBo

«HpOCBGH_IGHI/IC»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
INabpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensHa

«Xumusy». 8 knace / O. C. T'abpuensin. — M. : [Ipoda,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/






