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Pabouas mnporpamma 1o y4yeOHOMY IMIpeIMETy « XMMHS__» Ha YpOBEHb
OCHOBHOI0 0OIIEro 00pa3oBaHUsl COCTaBJI€HA C Yy4Y4eToM pabodeil mporpaMmsl
BOCIUTAHUA. BocnuTarenpHpli  MOTEHLMAd  JaHHOTO  Y4eOHOro  mIpeamera
o0ecrieunBaeT peaau3aluio OJAaronpHsTHBIX YCIOBUM JUIsl Pa3BUTHUSA COLIMAJIBHO
3HaYUMBIX OTHOILIEHUI OO0ydYarolMXcsi M MPeXJIe BCEro LEHHOCTHBIX OPHUEHTHPOB
(LesIeBbIX MPUOPUTETOB): K MPUPOJIE KAK UCTOYHUKY KU3HHU Ha 3€MJie, OCHOBE CaMoOro
€€ CYIIECTBOBAHUS, HYXJAIOLIEHCS B 3alIUTE U NOCTOSHHOM BHUMAaHHUU CO CTOPOHBI
YesioBeKa; K 3HAaHWSAM KaK MHTEJUIEKTyaJlbHOMY pecypcy, odeclieunBaoniemMy Oyayiiee
YeJIOBEKA, KaK pe3ysibTaTy KPOIOTJIMBOIO, HO YBJIEKATEIBHOIO Y4eOHOro TpyAa; K
cBoemy OteuecTBy, cBoeil Masioil u OosblIoN PoinHe Kak MECTy, B KOTOPOM YeJIOBEK
BBIPOC U TO3HAJ MEPBbIE PAJOCTU M HEYAAud, KOTOpas 3aBelllaHa €My IMpEeIKaMH U
KOTOPYIO HY>KHO 00eperaTh.

Conepskanue y4eOHOIo npeamMera _ XUMHS
KJ1acc —8
YPOBEHb — 6A3080blil

IlepBoHaYa/IbHBbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU 4YeOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. PU3WYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTHE O MeTojax Mo3HAaHMUS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoOnI pa3zeneHust cMeceit.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas (GopMmyna. BaleHTHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuUTeNbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUMU.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NUecKue U XUMUYECKUE SBJICHUS. XUMHUUECKas peakus U €€ MpU3HaKHU.
3aK0H COXpAaHEHHsI MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX pEeaKIUi (COeTUHEHNs, Pa3I0KEeHUs, 3aMEIlICHHsI, 0OMEHA).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B TaOOpAaTOpUU H
npuéMaMu oOpaiieHus ¢ J1abopaTOPHBIM 00OPYJOBaHHEM, U3yYEHHE U ONHCAHUE
bU3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOJIOIECHUE



¢usnyeckux (ITIaBlI€HUWE BOCKA, TasHUE JbJla, PAacCTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHM, NMPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MENA C KUCIOTOMN) SBJICHUN, HAOIIOICHUE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaKIHil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
mean (I1) mpu HarpeBaHuM, B3aMMOJCHCTBHE kelie3a ¢ pacTBopoM coyi meau (11),
U3yYeHHE CMOCOOOB pa3/elieHHs CMEeCeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHHE,
BbINIApUBaHUE, AUCTWLISAIUA, XpoMaTorpadusi, MpoBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJENEH MOJIEKYII
(ILIapoCTEepKHEBBIX ).

Ba:xkueiue npeacTaBUTEIM HEOPraHNYECKHUX BEILECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3ymeMeHT u mpocroe
BenlecTBo. Haxoxnenuwe kuciaopoga B HOpupoje, (U3MUecKHe M XUMHYECKUe
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoaa. CrocoObl
MOJIyYeHHUs] KUCIopoAa B JabopaTopuu W TOpOMBIIUIEHHOCTH. Kpyrosopor
KHCIIopoaa B pupoae. O30H — auioTpoIHas MoAU(pUKAaIU KACIOPOAa.

TemnoBoil 3¢ (deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKHE pPeakUuy. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3 ekTa, pazpyuieHue 030HOBOTO CIOS.

Bopopon — nsnemMeHT uM mpocTtoe BemecTBO. Haxoxaenue Bogopoaa B
npupone, (uU3MUecKUe M XHUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nostyueHus. Kuciaorsr u comnm.

MonspHabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHCHHSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOpHI.
HacellieHHbIE M HEHACBIILIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpOB B IIpupoze U B KU3HU 4desoBeka. KpyroBopor Boabl B IpUpOIE.
3arps3HeHne NpUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukanms
OKCUJOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHbIE, aM(@oOTepHbIe) W
HeconeoOpazyromue. Homenknatypa okcunoB. Dusnueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lonmyueHne OKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMI: HIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHui. DU3NUYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudpukanusa kucinor. Homenknatypa kucior. Ousnyeckue u
XMMHYECKME CBOMCTBA KHUCNOT. Psan akrtmBHocTM MetaiuioB H. H. bekerosa.
[TosryueHue KUCIoT.



Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHUE COAEPKaHUsI KUCIOpOAa B BO3yXe€, MOIYUYEHHUE,
coOupaHue, paclo3HaBaHWE W U3YYCHHE CBOMCTB KHCIOpOJa, HaOI0cHHEe
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
IpeKpalieHusi TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3llaMd OKCHIOB U
ONKMCAHWE HX CBOWMCTB, MOJy4YeHUE, COOMpaHHe, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJOpoJaa (rOpeHHe), B3auMoeHcTBrEe Bojgopoaa ¢ okcugaoM meau (1)
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 00pa3ll0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILIECTB C
pa3IMYHOW PAcCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0JIEl pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMHU
(HaTpeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJEIOBAHUE OO0pa3LOB HEOPraHWYECKHX BEIIECTB pa3JIMYHBIX KIIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH MHJUKATOPOB B PacTBOpax KUCIOT W IIEJIOUEH,
u3ydeHue B3aumojieiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHu, peaklUWil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOIO0 METajla APYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad Mo TeMe «BaXHEeWIlne KIacChl HEOPraHMYEeCKHX
COCIMHEHUI».

Hepuoanueckuit 3axkoH u Ilepuoaumuyeckas cucreMa XUMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CtpoeHne aTomMoB. XUMHYECKAS CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIacCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). IJIEMEHTBI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckoit cucrtembl xumudeckux sneMeHToB [l. 1. MenneneeBa. [leprobl
u rpynmnbl. Du3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpUOAA U
TPYIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnomnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA T10 ero nojoxeHutro B llepnonnueckon cucreme 1. 1. Menneneesa.



3aKOHOMEpPHOCTM M3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIIaM U NEPUOTAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. J[. . MeHnpeneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajeHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHUs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiy pas3ioKeHUs, COSTUHEHN).

Mesicnpeomemmuoie cea3u

Peanmuszannss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 8 Kilacce
OCYULIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATUH, TAK U MOHATUM, SBJIIOLIMXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHaJu3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duznkKa: marepus, aTroM, O>JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIbI, PAAUOAKTUBHOCTDH, MOJIEKYJA, JJIEKTPUYECKUM 3apsl, BELIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaNTbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

KJjracc —8

YPOBEHb — 0A3080blil
BemnrecTBo u xXumu4eckasi peaxkiusi
[Tepuoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /l.
N. Menneneea. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWMCTB
XMMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kalldsl, KalblUs H UX
COCMHEHUN B COOTBETCTBHMU C IIOJIOKEHHEM JJIEMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.



CrpoeHre BelIeCcTBA: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanums XuMHUECKUX PEAKIHUM 10 Pa3IMYHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKUE
YPaBHEHHS.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuuax. Ilonsarue o xkaranuse. Ilonsatue o XumMuyeckoM paBHOBecuU. PaKToOphl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHON ~ PEaKIIMH. CocraBieHue  ypaBHEHMI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMi C  HKCIOJb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEXJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckou cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHbIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMW W COJIeM B CBET€ TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUUECKOMN
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THIAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMHU KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xJopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIENOBAHUE DICKTPOTPOBOTHOCTH
pacTBOpPOB BEMIECTB, MpOIECCa AUCCOLMAIMUA KHUCIOT, IIeJIoYed U CcoJiel
(BOBMOXKHO  HCIOJIb30BAaHME BHACO MaTE€pUaliOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrO  oOMeHa
(oOpazoBanue oOcangka, BBIICICHHE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEeHUs, COCUHEHHs), PACIIO3HABAHUE HEOPTraHUYECKUX



BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid HAa HOHbI, pELIECHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 4 MX cOeANHEHUSA

OOmast xapakTepucTtuka rajnoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, WIeJoYaMH). XJIIOPOBOAOPOI.
ConsiHast KHUCIIOTa, XMMUYECKHUE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [leiicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeKka. BaxHeHme XJOpuIbl U UX
HAXOXKJEHUE B IPUPOJIC.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue M (PU3MYEecCKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYECKUEe CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XUMHYECKHE CBOMlcTBa (00mIMEe Kak
NPEACTaBUTENS Kjacca KHUCIOT W cheuupuyeckue). XHUMHUYECKHE pPEaKIuH,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOc00a IMOITY4YeHHMsSI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHM B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, pacCIpOCTPAHEHHE B MPUPOE,
bu3nyeckue u XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHenune. Cou aMMOHUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHUE OKPYKaIoIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3NUIECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GpocdaToB B KaUeCTBE MUHEPAIbHBIX YI0OpEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Moau(uUKalKMK, PpacIpoCTpaHeHWEe B MpUPOAE, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux



¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, MNapHUKOBBIN
abdexT. YronbHas KucaoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHavasIbHBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, yriieBoJax — U UX
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHWYECKUX COCIMHEHHUN.

KpeMHuii, ero Qusnyeckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mnpeacTtaBieHust 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKawlue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJIMHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOICHNE TIpoliecca OOYTIIMBaHUs caxapa IoJ JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEpPHOW  KHUCJIOTBHI, H3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, IPOBEJICHNE KAaUeCTBEHHOM peaKIuu Ha cylbdar-
MOH W HAOJIOJeHUWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCcHOPHBIX yAO0OpeHU, MoaydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, MPOBEACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHne NpU3HAKOB
UX MPOTEKAHHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MEJIBIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YCHHE MoZENnen
KPUCTAIUTMYECKUX pEeHIETOK anmasza, rpaduta, (QyiaepeHa, O3HAKOMIICHHE C
poLeccoM aACcOpOIMU  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U



YCTPOMCTBOM TPOTHUBOTa3a, MOJydyeHHUe, COOUpaHue, paclo3HaBaHWE M M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-HOHbl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHele HeMeTaluIbl U UX COCTMHEHUSD.

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1ast XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl Toy4yeHus: MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepmoamyeckoil cucremMe XMMHUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HATpusi W Kainusg. [IprMeHeHHe MIEOYHBIX METAIUIOB U HUX
COEMHECHUM.

[[lenoyno3emenbHblE METaUIbl MarHuii W KaJblMH: IIOJIOXKECHHE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. PU3snyeckre 1 XUMUYECKHE CBOWCTBA MAarHus
U Kanpluda. Baxseimme coeauHEHUS Kaiubldsg (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TToJ10keHUE B [leprondeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKJIE€HHE B npupone. Puznueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHUIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoiit cucreme XMMUUECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. Okcubl, ruipokeubl U conu xxenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0O0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KJIbIUSl W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeEIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS



KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IUHKA, JKeye3a
(I u xenesza (111), menu (11), HaOmrOAEHUE M ONKMCAHUE MPOIIECCOB OKPAITHBAHWS
IUIJAMEHU HWOHAMHU HaTpusl, Kalaus M KainbUusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U TUAPOKCUJIA [IMHKA, PELICHUE SKCTIEPUMEHTAIbHBIX 3a/a4 1o TeMe «Bakueniume
METAJUIbI U KX COCTUHCHHUS.

XumMus 4 OKpy:Kawias cpeaa

BemectBa u matepuansl B NMOBCEAHEBHOM >KM3HHM 4yenoBeka. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYyKaroumeh cpenbl (MpefenbHas IomycTHMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumeHm:

M3y4ueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIE
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
MOJYIPOBOJHUKY, AUDJICKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TeI0, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAas
pemeéTKa, CruiaBbl, (PU3MYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHMs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.



Ilnanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOI0 NMpeMeTa
XUMHS

1.JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOyYeHHs XHMHUU B €IUHCTBE y4eOHOU u
BOCIIUTATEIbHOM JEATEIBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3ALMHI O0yUYarOIIHUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAay4YHOMY HAacCJIeIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIEeCTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
NEPENOBbIX JOCTHXKEHHUSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeNIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpoLecce OSTOW Y4YeOHOM JeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJEHUE W TMOCTYNKM CBOMX TOBApUILEH C MO3HUIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL

MHUPOBO33PEHYECKNE NPEJCTABICHNS O BEIIECTBE M XMMHUYECKOW pPEAKLMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTAaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA IMOJIYYEHUE HOBBIX 3HAHWI IO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
[03HABATEJIbHOM, MHPOPMAIMOHHON M YMUTATEIbCKOM KYyJBTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TIpodeccuii 1 TpyJa pa3auyHoTo poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEILIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M MYyTEeW WX PEIICHHS MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

2. METAITPEJIMETHBIE PE3YJIBTATDI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIBbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (MHIYKTHBHBIC, JCTYKTHUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas (opMmylia W YypaBHEHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHi,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIB30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEJOBATENIBCKON N1€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYJIHPOBATH CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LEIH JACSITENbHOCTH, IUIAaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JCWCTBUM NIPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

3. MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, CcrHenupuIecKue il TpPeAMETHOW o0mactu «XuMus», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

® DpACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX NOHSATHH: aTOM, MOJIEKYJIA,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKUUH 3aMEIICHUs, PEAKINU
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATMOH, aHUOH, PACTBOP, MAcCOBAasl AOJI BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHITUH H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

® OIpeeisaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIUHECHUSX;

e packpeiBaTh cmbica Ilepunommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B Ileproandeckoil cucreme,
3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepus3oBaTh TabmmuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OoJbpIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenpaeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® TIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTECKAHUS XUMHUYECKUX TIPEBpAIICHUNA B
Pa3IUYHBIX YCIOBUSX;

® BBIYUCISATH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO U MOJIAPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

® TIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICTUTECIIBHON JIEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3allulo, Kiaccu(uKaIuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — IS M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e cCjeloBaTh  MpaBWjiaM  MOJb30BAHHMS  XUMHUYECKOW  MOCYyAOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIE€H PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoH1y oOydenus B 9 kiacce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PeaKIus, XUMUIECKasl CBs3b, TEIUIOBOU d(deKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKON pEeaKIuu, TMPEeIeabHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEIIECTB U YPaBHEHUN XUMHUECKUX PEAKIINA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJI€HTHAs, WOHHAs, METaUIMYeCcKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €ro IMOHUMAaHUE: OIKUCHhIBAaTh U XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeiiesieHne WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MaJiblX MEePUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaileHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON JIEATeTbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUid, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN).
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peaKIuu

bu6mmoreka IJOK
Hroro mo paszery 15 https://m.edscl)lo.ru/7f41837c
PeszepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME 08



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC

KosanuyecTBo yacon DJIeKTPOHHbIE
Ne HaumenoBanue pa3aeioB 1 (uu¢posbie)
Kontpoabnbie IIpakTuueckue
n/n TeM MPOrPaMMbl Bcero oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paszgeu 1. BemecTBo U XMMHYECKHE peaKIH
IT 0
11 e ocommxpavieron 5 1 bibmorera LIOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubmmoreka [JOK
' XUMHYCCKUX PeaKIuit https://m.edsoo.ru/7f41a636
: u nanusi. XuMU4eCcKu
8 HHal https://m.edsoo.ru/7f41a636
peaKkuuu B pacTBOpax
Hroro no pasaeny 17
Pa3znen 2. Hemerasuibl 4 MX COeAMHEHMSI
2.1 O6maﬂe:apaKaT ef Hfimff . VIIA 4 1 bubmmorexa LIOK
: XUMHUYECKHUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynimsl. I'asorexst
2.2 O6maﬂe:2paKaT e: HZTH;( X VIA 6 bubmmorexa LIOK
: XHMHYECKUX IJIEMEHTOB -
) https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa v €€ COeIMHEHUs
2.3 OO6mas xapaKTepHUCTHKA 7 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMUYECKHX 3JIeMEHTOB V A-
rpynmnsl. A30T, Gocdop u ux
COCIMHEHUS

https://m.edsoo0.ru/7f41a636

OO61mast xapakTepucTHKa

54 XUMHYECKHUX 3J1eMeHTOB |V A- 8 bubmmoreka [JOK
' TPyMIEL. YTIEPOI U KPEMHUH U https://m.edsoo.ru/7f41a636
UX COCIMHCHUS
Wroro no pazneny 25
Paznen 3. MeTasiibl U X COeMHEHMSI
bu6mmoreka IJOK
| i 4
3 Obute cRoHCTBa METAIIOB https://m.edsoo.ru/7f41a636
39 Baxxueiime MeTamibl 1 MX 16 bubmmoteka IIOK
' COCIMHEHMUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. XumMus 4 OKpy:Kaw0IIas cpeaa
41 BemecTBa n matepuasl B 3 bu6mmoreka [JOK
' JKM3HU YeIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMHECTBO YACOB I10 68

I[TPOTPAMME
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