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IHHOSICHUTEJNBHASI 3ANINCKA

[Mporpamma mo xumun na YPOBHE OCHOBHOro o0uiero obpasosatiis
COCTaBJICHA Ha OCHOBe TpeDOBaHMII K pe3yiabTaTaM  OCBOCHHMS OCHOBHOI]
00pazoBaTesbHOM IPOrpaMMbl OCHOBHOIO OBLIEIO 00pa3oBaHusl, IIPEJICTABACH HbIX
B ®I'OC OO0, a rakke Ha ocHoBe (enepanbhoit  pabGoucii  nporpamibi
BOCIHTAHUS U C y4ETOM KOHLEIIHH 11periojiaBaius yueGHoro npeamera « Xunmmsi»
B 00pasoBarenbHbIX Opranmsanmsx Poccuiickoii Denepanuu.

[lporpamma 1o XuMuM naér npexcrasienye o Hemnsix., OO CTPATCIMH-
O0YYCHMs, BOCIMTAHUSI W Pa3sBUTHs OOyYarOLIMXCS cpejacTBamMu - yuedoro
npejivera, yCTaHaB/IUBaCT o0si3arenbHOE [peaMeTHOe COZIePIKAHHC.
NpelyCMATPHUBACT pacrpe/le/iCcHHe €ro 10 KJiaccaMm W CTPYKTYPHPOBAHHC 110
pas/ic/iaM W TeMaM [poIpaMMbl 110 XHMHH, ONPECIACAACT KOJUUCCTBCHILIC I
KauecTBCHHbIC XapaKkTepUCTUKH coj/lepKaHmsl, PEKOMEH,/LYEMY IO
[I0C/JIEN0BATEILHOCTD  M3YYCHHSA  XHUMHHM ¢ YYETOM  MEKIIPE/JMETHLIX W
BHYTPUIIPEAMETHBIX ~ CBs3€H, JIOTMKM  y4eOHOro  rpoliecca,  BO3PACTHBIX
OCOOCHHOCTEH — O0y4alOLIMXCs,  ONpPE/ICHseT  BOIMOKHOCTH  HPEjIMETa  Juls
peajn3aliid TpeboBaHMIl K pesy/braraM OCBOCHMs OCHOBHONH 00PazoBatTe/hHOI
[IPOrPaMMbI Ha YPOBHE OCHOBHOI0 odulero obpaszosanus, a Takke Tpebopatinii «
pesylibTaTaM O0y4YeHUs! XUMHH Ha YPOBHE LleJIell H3yUeHHs [IPEAMETa 1 OCHOBIbIX
BHUJIOB y4eOHO-1103HABATE/ILHOM JEATENLHOCTH 00YUaIOIEerocsi [0 0CBOCHHIO
y4eOHOro coJlepiKaHHsl.

3HaHHE XUMMM CIYXKHT OCHOBOIl JUisi (DOPMHPOBAHMS MMPOBO33PCH S
00yH4aIOLIErocs, €ro MPeACTaRICHUH O MATePHANBLIOM CAMHCTBE MUPA. BAKINIO
poJib UIPAlOT (GOPMHUPYEMbIC XUMHEH IIPCACTABICHUS O B3aUMOIIPEBPAIICIiHsIX
SHEPIUM U 00 BOJIOIMH BELIECTB B IPUPOAEC, O NYTAX PCHICHUS MI00aIbIbIX
POdJIEM YCTOHYMBOIO Pa3BUTHS 4eJOBEUECTBA — ChIPhEBOM, IHEPreTHUCCKOIl,
[MUILEBOH U 9KOJIOIHYECcKOH Ge3onacHocT, Mpobiem 3/[paBoOXpaHeHHUsI.

M3yyeHune XuMuu:

CIIOCOOCTBYET — peanu3allik  BO3MOKHOCTEH Ul caMOpasBUTHsl W
(opmupoBanys KyIbTYpbl JHUHOCTH, €& 0011ei U PyHKIMOHATLHOH MPaMOTHOCT:

BHOCHUT BKJIaJl B (DOPMMPOBAHME MBIILICHHS M TBOPYECKHX CHIOCOOHOCTC]
00y4alolMXCsl, HABBIKOB  MX  CAMOCTOATE/LHOH  YueOHOH  JICHTCIBHOCTI,
DKCIEPUMEHTAIILHBIX W MCCJICJI0BATEILCKUX YMEHHH, HEOOXOIUMBIX KaK B
[IOBCEAHEBHOM JKM3HHM, TaK U B IPoeCcCHOHAILHON JIeSTeIbHOCTH;

3HAKOMHUT CO CrNeUH(UKOH HAyUYHOrO MBIIUICHHS, 3aK/Ia/(bIBAET OCHOBKI
HCIOCTHOTO B3IIA/IA HA €JIMHCTBO IIPUPOJILI U UCIIOBEKA, ABJISCTCS OTBETCTBCHHbBIN
ITalloM B (POPMHUPOBAHHM €CTECTBEHHO-HAYUHONH FPAMOTHOCTH 00y aIONIXCS;

crocodeTByeT (OPMUPOBAHHMIO LICHHOCTHOIO OTHOLICHHMS K ECTECTBEHHO-
HAy4YHBIM 3HaHHUSAM, K MIPHPOJIC, K YEJIOBEKY, BHOCUT CBOH BKJIA/l B DKOJIOIMYCCKOC
00Opa3zoBaHue 00y4aloHXCH,






Jlannble HanpaBieHus B 00y4YeHMH XHMHH 00ecneunBaloTcs crielup UKo
CoJepKaHusi  yuyeOHOro  rpeaMera, KOTOpBIA  SIBISICTCS  [1CJArOrHYCCKH
alanTHPOBAHHBIM OTpa)KeHHeM 0a30BOH HAYKH XUMHUH Ha Olpe/e/EHHOM dyrarie ¢f
pPa3zBUTHSL.

Kypc XMMHH Ha ypOBHE OCHOBHOIO 00IIero 00pa3oBatus OpUCHTHPOBAL 1
ocBOeHHE O00YyHalOLIUMHUCH CHCTCMbl [EPBOHAYAIBHBIX HOHATHI XUMUH, OCHOB
HEOPraHWYECKOH XHMHMH M HEKOTOPbLIX  OT/IC/IbHBIX — 3HAYMMbIX  [TOHSTHI
OpraHHYeCcKON XUMHH.

CTpyKTypa cojiepiaHus [porpaMMbl 110 XUMHHM C(OpMHUpOBaHa Ha OCHOBC
CUCTEMHOTrO 1ojxo/a Kk ef uzyuenuto. CojiepKaHue CKIIA/ILIBACTCS M3 CHCTCMBI
MOHITHI O XHMHYECKOM JICMEHTE M BCUIECTBE U CUCTEMbI MOHATHH O XUMHYCCROM
peakiuu. OO0e 3TH  CcHCTEMb!  CTPYKTYPHO OPIraHH30BaHbl 110 HPHHILHITY
[10CJIe/10BATE/ILHOTO pa3sBUTHs 3HAHMI Ha OCHOBE TEOPETHYCCKUX IPE/ACTaBICHHNA
pa3zHoOro ypoBHsi:

—~ aTOMHO-MOJIEKYJIIPHOTO YYEHMs KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoaunueckoro 3akona /1. M. MenjeneeBa kKak OCHOBHOI'O 3aKOHA XUMUH:

— YUYEHHUS O CTPOCHHH aTOMa U XUMHYECKOH CBA3H;

— [peacTaBlIeHHH 00 2JIEKTPOJMTHYECKOH JAMCCOLMAlIMN  BCUICCTE 6
pacTBoOpax.

Teopernyeckre 3HaHUS paccMaTpPUBAIOTCs Ha  OCHOBE  OMITMPHUCCKH
[MOJIYYeHHBIX ¥ OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS 110C/IE/I0BATEIBHO OT O/IHOI0
VPOBHSL K /IPYroOMYy, BbIIOJIHAS (DYHKIHH OOBACHEHHS W [POTHO3HPOBALis
CBOMCTB, CTPOEHHMS U BO3MOMKHOCTEH MPAKTHYCCKOTO HPUMCHCHUS W HOJYHCHMS]
M3ydaeMblX BEIIECTB.

OcBoeHHe  NPOrpaMMbl 110 XHMHH  CHocoOCTBYeT  (pOPMHUPOBAHMIO
[PE/ICTABIEHUST O XUMHUYECKOH COCTABJISIOIIEH HAYYHOH KapTHHbL MHPA B JIOIHKC
e€ CHCTEMHOW TMPHPOJIbI, [EHHOCTHOrO OTHOLICHHS K HAYYHOMY 3HAHWIO W
METOJlaM To3HaHus B Hayke. M3yueHue XMMHMH TPOHCXOHUT € ITPUBICUCHUCM
3HAHMH M3 paHee M3YYEHHBIX YYeOHbIX npeAMeToB: «OKpyKaKUMi MHpP».
«buosorus. 57 knacce» U «PU3MKa. 7 Ki1acen.

[Ipy M3ydeHUH XUMHUM [POMUCXOJUT (HOPMHUPOBAHUE 3HAHWH  OCHOE
XUMHYECKON HayKH Kak 00JacTH COBPEMEHHOIO eCTeCTBO3ZHAHHS, PAKTHUYCCKOI
JIEATEJILHOCTH YeOBeKa M KakK OJIHOI0 M3 KOMIIOHEHTOB MHPOBOH KYJIBTYPhI.
3ajaua y4eOHOro npeamera cocToUT B (OPMHUPOBAHHUH CHCTEMBI XHMHUYCCKHX
3HAHUH — BakHeHIIUX (PAKTOB, OHATHI{, 3aKOHOB M TEOPETHUYCCKMX TOJOIKCHTHI,
JIOCTYNHBIX 000OIIEHUH MHUPOBO33PEHUECKOI'O Xapakrepa, sA3blKa HayKH. B
NpHOOIIEHHH K HayYHBIM METO/laM [103HAHHUS TP  H3YHUCHHM  BCULCCTH M
XUMHYECKHX peakifii, B (POPMUPOBAHUM ¥ PA3BUTUHM [103HABATCIIBHBIX YMCHHI I
MX IIpUMEHeHMH B y4ueOHO-1o3HaBaTe/lbHOH M y4eOHO-MCC/I1e/10BaATC/ LCKON



JACATEIIBHOCTH, OCBOCHHM IpaBuji Oe30racHoro oOpalleHUst ¢ BCHICCTBAMM B
[TOBCEIHEBHOM KHU3HM.

[Ipy u3yuyenun XUMHM Ha YPOBHE OCHOBHOIO 00Iero 00pa3oBaHus Bauklioe
3HaYeHue npuoldpesy Takue 1e/d, Kak:

— (OpMHUPOBAHHE HHTEIUICKTYAJILHO PA3BUTON  JIMUHOCTH, IOTOBOIT K
€aMo00pa30BaHKUIO, COTPY/IHHYCCTBY, CAMOCTOSTENLHOMY [IPUHSITHIO PCIICHHIL
CNOCOOHOM a/1lanTUPOBAThCs K OLICTPO MEHSIIONIMMCS YCIOBHSAM JKH3HM;

—  HallpaBJICHHOCTh  O0Oy4YeHWsl Ha  CHUCTEMATHYECKOEe  [PHOOIICHHC
00y4alOUIMXCs K CaMOCTOSTeNLHOW [103HABATEILHOW JIeATE/ILHOCTH, HAy4lbiM
METO/(aM [O3HaHUsl, (POPMUPYIOUIHM MOTUBAIMIO W Pa3sBUTHC CHOCOOHOCTCH K
XUMHH;

— obecneyeHune ycjaoBHH, CrocoOCTBYIONIMX [IPHOOPETCHUIO 00V IO TS
OMbITA Pa3zHOOOPA3HOM ACSTEALHOCTH, MO3HAHUSA H CaAMOIO3ZHAHMS. KIIOUCHLIN
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), UMCIOLIMX YHUBEPCAILHOC 3HAYCHHC JLis
pazjMYHbIX BHIOB JE€ATEIbHOCTH;

— (opmupoBaHue 00uIeH (YHKIUHOHAIBHOM MW  €CTECTBEHHO-HAYUHOH
rpaMOTHOCTH, B TOM 4YMCJle YMEHUH OOBACHATH W OLCHUBATL  SBJICHHS
OKPYIKAIOIIETr0 MHMpa, MCIOJBL3YS 3HAHWS M OlbIT, MOJYYEHHDLIC 1IPH H3YUCHHH
XUMHUH, MPUMEHSITL WX [pU pelicHUNW [podieM B HOBCC/IHCBHOM A 1
TPY/10BOH JIeSATE/IbHOCTH;

— (¢opMupoBaHHe Yy  00y4darOIMXCH TYMaHUCTHYCCKHUX  OTHOLICHHUI,
[MOHUMAHHS [IEHHOCTH XHMHYECKMX 3HAHHH JU1s BbIPAOOTKM HKOJIOIHYCCKH
[esecoodpa3zHoro IoBejieHUss B ObITY M TPYJAOBOH JIGATC/BLHOCTH B ICI/X
COXPaHEHHs CBOETO 30POBbsl U OKPYKAIOLICH IPHPOJIHOH CPE/ibl:

— pa3BUTHE MOTHBALUMM K OOYHYEHHIO, CITOCOOHOCTCH K CAMOKOHTPOIIO i
CAMOBOCIIUTAHHI0 HA OCHOBE YCBOCHMS  OOLUCHCIOBCUCCKHX  IHCHHOCTCH.
FOTOBHOCTH K OCO3HAHHOMY BbLIOOPY Npouiist M HANPABACHHOCTH JAILHCHIICIO
00yUeHHUS.

OO0ulee 4YMCIO YAcOB, OTBEACHHBLIX JUIS HW3YYCHMS XMMHH Ha YPOBHC
OCHOBHOTO 0011ero odpa3zosanus, coctapisier 136 yacoB: B 8 Kilacce — 68 vacon (2
qaca B HeJlest0), B 9 knacce — 68 yacos (2 yaca B HEJ1eJ10).
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[lepBonavajibHbie XHMHUYCCKHE NOHATHS

[peamer xumun. Pojib XUMUM B KU3HM desioBeKka. XHUMHS B CHCTCOME Hay K.
Tena w BewectBa. ®usnueckue cBoiicTBa BelecTs. ATperarnoe cocTosime
BeulecTB. [lonsTne o Meroax mosnanus B XUMHH. YHCTBIC BEIICCTBA U CMECH.
Crioco0bl pasjienenns cmecei.

ATOMBI M MOJIEKY/Ibl. XHMHUUECKHE HJIEMEHTbL. CUMBOILI  XHMITCCKH
JIeMeHTOB. HpocThie 1 cllokHbIe BeleeTBa. ATOMHO-MOJICKYIS pHOC YuCHHe,

Xumuyeckas  dopmyna. BajgeHTHOCTH aTOMOB  XMMMUCCKHUX  HACMCITOR,
3aKOH  [OCTOAHCTBA cocTaBa  BeliecTB.  OTHOCHTENbHAS ATOMHAsS  MACCiL
OtHocuTenbHas MoneKysipHas Macca. MaccoBast 10/ XHMMUYECKOI0 JJ1eMeHTa i
COC/IMHEHUH.

Konngecrso Bemectsa. Mok, Monsiphas Macca. B3auMOCBS3h KOJIMUCCTRA
Maccol M HHCIa CTPYKTYPHBIX €MHMIl BellecTBa. Pacuérnl 110 dopayiiam
XUMHYECKUX COe/IMHEHMIA.

Du3nyeckne U XUMHUYECKHE sBieHUs. XuMudeckas peakiust U e¢ Npu3HaKH.
3aKOH COXPAHEHHMs MAcChl BeleCTB. XUMHUCCKUE ypaBuenus. Kuaccuduxaiis
XHUMHYCCKHX PCaKLMH (COC/AMHEHHUS, PA3IOKEHHS, 3aMellleHUs, 0OMena).

Xumuueckuit ykenepumenm:

3HAKOMCTBO € XHMHUECKOH MOCy/l0H, paBuiaMu paGoThl B nabopaTopiu i
lipucmamu obpartieHus ¢ 1abopatopbiv 060py/I0BaHHEM, M3YYEHUEC M OIHCAHHC
(bu3MYecKux  cBOHCTB  00pa3ios HCOPraHMYeCKUX  BelLUeCTB,  HabIIO/(CHUC
(usnueckux (IUIaBlIEHHE BOCKA, TasHHe Iiha, pacTHpaHue caxapa B CTYIIKC,
KHIICHUE W KOHJICHCALIMs BO/bI) M XUMHUYCCKHMX (IOPEHHE CBEYM, NPOKAIHBAHUC
ME/IHOH IMPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCIIOTOH) siBJIeHUH, HadJr0/1eHe 1
OIMCAHNC 1IPU3HAKOB NPOTEKAHMS XHMHMYECKHX peakuHil (pasiokeriue caxapd,
B3aUMO/ICHCTBHC CEPHOH KMCIIOTBI C XJIOPH0M Oapsi, PasloKCHHUE THIIPOKCH 1A
mezn (1) npu Harpesanuu, B3auMojieiicTBre Keje3a ¢ pacTBOpoM colld Me/ i (L),
H3ydeHHe CIIOCOO0B pas/leleH s cMeceil: ¢ MOMOIIBIO MarHHUTA, buiLTpOBaiC,
BbITApHBAHKE, JIMCTUILISILKA, XpoMaTorpadus, poBe/leHHe OUYUCTKH OBAPCHHOI
CO/M,  HaOMOJACHHE W onUcAaHME  Pe3yibTaToOB [POBE/ICHUS  OllbITa,
WUTIOCTPUPYIOIETO  3aKOH COXPAHEHMSI Macchl, CO3JaHME Mojeileil MoKyl
(LI1apocTep/KHEBBIX ).

Bazkneiiimne npejcraBuTe I n HCOPraHnYecKHX BEIECTB

Bosayx — cmech raszos. Cocras Bo3yxa. Kuciiopoa — amement u npocroc
BeulecTBo. Haxokenne Kkuciopoia B npupojie, (GHU3HYCCKHE M XMMUUCCKHC
CBOWCTBA (peakuuu ropeuus). OKCHIILI. [Ipumenenune kuciopoja. Crocolml
MOJNYYEHHUS  KUCIopoaa B 71adOpaTopuu M MPOMBIIJICHHOCTH. Kpyrosopor
KHCJI0poa B npuposie. O30H — annorponnas Mo iuKarms KHCJI0PO/1a.



TeroBoit >(pdexr XUMHUCCKOR peakiink, TEPMOXHMUUCCKHE YPABHCIH s,
OK30- M DJHJIOTEPMHUYECKHUE peakiMu. ToluMBo: yrois W Meran. 3arpsstchuc
BO3/1yXa, YCHJICHHE NMapHUKOBOIO 3(hexTa, pazpyilieHUe 030HOBOIO ClIOs.

Bomopon — snement u npocroe BeutectBo. Haxowienue Bojopoia B
npupose, (uU3MYECKHe U XUMMYECKHE CBOHCTBA, [PUMEHCHHME,  CHOCOObLI
nojiyyeHus. Kuciorsl u conu.

Mounsipbiit 00bEM ra3oB. Pacuérsl 1o XUMHUECKUM YPABHCHMSIM.

Dusnyeckue cpBoiictBa Bojbl.  Boja  kak  pacTBOpHICIIb. Pactsophl.
Hacplinennble ¥ HeHachIEHHbIE pacTBOPbl. PacTBOPUMOCTL BCILCCTB B BO/IC.
Maccosas o514 BeniecTBa B pactBope. XMMHUYECKHE CBOMCTBA BOJLI. OCHOBAH IS,
Posn pacTBopoB B npuposie U B ku3HH yenoBeka. KpyroBopor Bojibl B [pHpoJIC.
3arpsisHenre NpUpo/IHBIX BOJI. OXpaHa v 0OYMCTKA ITPUPOJIHBIX BO/L.

Krnaccudukauus neopranndeckux coejauHennit. Okcuibl. Kiaccudukaiis
OKCHJIOB:  cosieoOpasytolde  (OCHOBHBIC,  KHCIIOTHBIC,  aM(OTCpHbIc) i
HecojeoOpasyromue. Homenknarypa okcuios. @Duspueckue M XUMHUYCCKUC
cBoHcTBa OKCHJI0B. [ lonyyeHne oKCH10B.

OcnoBanus. Kiaccnduxaumns ocHoBaHuit: MENOYM U HEPACTBOPHMBbIC
ocHoBaHus. Homenknatypa ocHoBaHuil. (DU3MYeCKHE M XHMHYECCKHUE CBOHCTBA
ocHoBanui. [ losyyenue ocHoBaHHHA.

Kucnorel. Kinaccudukauus kucior. Homenkiarypa kucior. Musuvucckne i
XMUMHYECKHE CcBoOMcTBa KMcJOT. Psa axtuBHoctu wmetauios H. . bekerosa.
[losryuenue KucoT.

Conun. Homenkuiatypa cosneii. dusuueckue 1 XHUMHYECKME CBOMCTBA COJICH.
[TonyueHue cosnei.

['eneTHyeckas CBA3b MEKILY KJIACCAMH HECOPraHMUYECKUX COC/IMHEH M.

Xumuueckuit yxcnepumenm:

KaueCTBEHHOE OIIPE/ICIICHUE COJIep/KaHUs KUCIOPOAa B BO3/IyXE, 1OJIYUCHHC,
coOMpaHMe, paclo3HaBaHME W M3Y4YCHUE CBOMCTB KHMCIOpoja, HabIo/(CHHe
B3aUMOJEHCTBHS  BEIIECTB C  KHCJIOPOJAOM M YCIOBHS  BO3HHKHOBCHHS M
NpeKpaileHuss ropeHus (rozxapa), O3HaKOM/IeHME C 00pasllaMu OKCHJIOB i
OllMCAaHWe WX CBOMCTB, [OJy4YeHHe, COOMpaHUe, pacrno3HaBaHue U M3YHUCHMC
CBOMCTB BOJIOpOJia (IropeHHe), B3auMo/IeiicTBIE BOJIOpojia ¢ okcujgom mejm (1)
(BO3MOKHO HMCIIOJIb30BAHHE BMJICOMATEPHAIOB), HaOJIIO/ICHUE 00pa3Ilon BEICCTh
KOJIn4ecTBOM | MOJb, HccleoBaHMe OCOOEHHOCTEH pPacTBOPCHUSI BEICCTR ¢
pasIMYHOM  PacTBOPUMOCTLIO, [PUIOTOBJICHUE PacTBOPOB ¢  ONpeaeiCHioil
MacCOBOH [10JI€il pacTBOPEHHOIO BeIECTBA, B3aMMOJICHCTBUE BOJbI € METAIIANI
(HATpMEeM M KallblHeM) (BO3MOMKHO  MCII0JIB30BAHME  BH/ICOMATCPHAIOB).
MCCTIeI0BaHKE  00pa3lloB  HEOPraHMYEeCKUX  BCIIECTB  Pa3iUYHBIX  KIACCOR,
HaOJIo/IeHHe H3MEHEHUS! OKPACKH MH/IMKATOPOB B PAaCTBOPAx KUCJIOT M HICIOUCH,
H3yUYeHHE B3auUMOJIeMCTBUA OKcuaa Meau (II) ¢ pactBOpom cepHOR KHCI0TbI.
KUCIIOT ¢ MeTall/laMH, peaklMi HeHTpasiM3alliu, [10JYYEeHHEe HepacTBOPHUMbIX



OCHOBAHHH, BBITECHCHHE OJIHOIO METala JIPYTHM W3 PacTBOPa COJIM, PEIICHIC
DKCIICPUMECHTAIBHBIX 3a/@a4 1o rteMme «Bamueliumne KJ1acchl HCOPranuyccriy
COC/IMHEHH».

Iepuoanuecknii  3axkon u llepHoanueckast CHCTEMAa  XHMHYCCKHNX
aiementos I, U. Menaeaeesa. Crpoenne aromoB. XHMHUECKAS] CBY b,
OKHCIHTENBLHO-BOCCTAHOBHTEILHBIE PEAKIHH

[lepBble MONBITKK KIacCHMUKAIMK XUMHUYCCKUX djemeHToB. [lonsitne o
FPYIIIAX  CXOJHBIX 2JIEMEHTOB (IUECJOUYHbIE M IIEJOYHO3EMEIbHbIC MeTaLIbL,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMECHTBI, KOTOPbIe 00pa3yloT aM(POTCPHBLIC OKCH/Ib]
U THJPOKCHIBI.

[lepronuuecknii 3akoH. Ilepuoanyeckas CHCTEMa XUMHUCCKHX DJICMCHTOB J1.
M. Menjeneesa.  Koporkonepuojnas U JUIMHHOLIEPUO/HAs — (pOpPMbI
[ Teproymueckoii cuctemsl xumuuecknx aementos JI. M. Menjeneesa. Tlepuo/ibl
u rpyiiibl. OU3KMYECKUI CMBIC [OPSJIKOBOIO HOMEpa, HOMEPOB MEPHOJE 1
FPY LI YJIEMEHTA.

Crpoenne atomos. Cocta aTomMHbIX sijiep. M3oTorbl. Diiektpotibr. Crpocitic
YAEKTPOHHBIX  000JI0YeK  aToMOB  1epBbIX 20 XMUMHYCCKHX  JICNCHTOb
[Tepuojueckoit cuctembl JI. M. MenjesnieeBa. XapakTepHuCTHKa XHUMHUYCCKOIO
yeMeHTa 1o ero nosiozkenuio B Ilepuojmyeckoii cucreme JI. M. Menjieneena.

3aKOHOMEPHOCTH H3MCHEHHUS pajityca aroMOB XHMMYECKHX DJICMCHTOBR,
META/UIHYECKUX H HeMETa/JIMYECKUX CBOHCTB 110 IPYIaM H 1epuojiam.

3nauenue Ileproanueckoro 3akoHa U 1lepro/IMuecKoi CHCTEMbE XHUMHUCCRIN
3JeMEHTOB JUls pa3BUTHs Hayku W npaktuxku. JI. M. Menjences  yuCibiit i
IpazK/laHuH.

Xumuueckas cBsizb. Kopajenrtnast (1iojsipHas  d o HCIHOJSpHAs)  Chsdsh.
DIIEKTPOOTPHUIIATEILHOCTH XHMHUUECKUX dleMeHTOB. MoHHas CBs3b.

Crenedp  ~okuciacHust.  OKHCIUTENBHO-BOCCTAHOBUTEILHBIC — PCaKiliu.
[ Ipoltecchl OKHCIIeHUs U BoccTaHoB e s, OKMCIHTEIN U BOCCTAHOBUTCIH.

Xumuueckun ykcnepumenm:

u3ydenue oOpa3lOB BEUICCTB METALIOB W HEMETA/UIOB, B3aWMOACHCTBHC
FWJIPOKCH/IA [IMHKA C pacTBOpaMH KHCIOT M 1IEJI0YEH, [POBCACHUC OlbITOL.
WUTIOCTPUPYIOIIUAX — [PUMEPbI  OKHCIIMTEILHO-BOCCTAHOBUTENIBHBIX — PCUARILI]
(ropenue, peakiiii pa3aoKeHus, COCJAMHCHHS ).

Mescnpeomemnoie cesasu

Peanuszanusi MeKIpeJAMETHBIX CBSI3CH 1IPH U3YUEHUM XMMHHW B 8 Kjacce
OCYIIECTBISIETCST  4epe3 HCMOIL30BAHWE KAK  OOLIMX  CCTCCTBCHHO-HAYUIBIX
MOHATHH, TAK U MOHSTHH, ABISIOUIMXCS CUCTEMHBIMH JUISL OT/(C/IbHBIX TIPC/IMCTOE
€CTECTBEHHO-HAYHYHOI'O LKA,

OO1Me ecTecTBEHHO-HAYUHbIE TMOHATHS: HAYYHbIH (akT, runoresa, 1eopisi.
3aKOH, AaHanM3, CHHTE3, KjiaccU(UKallhs, [ePUOJMYHOCTL,  HabInoCHHC,
IKCIICPUMEHT, MOJCIIUPOBAHNE, H3MEPCHHE, MOICIb, SIBJIICHHE.



Xumuueckuit ykcnepumenm:

O3HAKOMIJICHHE € MOJC/ISIMH KPUCTALIMUECKUX PELIETOK HCOPIaHHuYCCKIN
BEIIECTB — META/NIOB M HeMeTa/uloB (rpadura v aiMas’a), CJO0KHBIX BCHICCTH
(XJ1IOpH/1a HaTpusi), MUCCJIe/IOBaHHE 3aBUCHMOCTH CKOPOCTH XMMMYECKOH peakiimu
OT BO3JCHCTBHMS Pa3zjUUHBIX (PAKTOPOB, HCCIAC/IOBAHUE HIIEKTPOIIPOBOHOCTH
pacTBOPOB  BEILECTB, I[Ipollecca AUCCOLMAIIMH  KHMCJIOT, MICJ04YCH W COJICH
(BO3MOKHO  MCIIOJB30BAHHUE  BHJCO  MATCPUAIOB),  [POBCICHHC  OIILITOB,
WUTIOCTPUPYIOIIUX — MPU3HAKKM  [IPOTCKAHWS  peakiMuii  MOHHOI'0  0OMCHY
(oOpazoBaHue oOcaaka, BblJedeHHe raza, 00pa3oBaHWe  BOJIbI),  OIlbITOB,
WUTIOCTPUPYIOLIUX  [IPUMEPLI  OKHCIMTE/ILHO-BOCCTAHOBUTEIBHBIX — PCaKIlMid
(ropetine, peaklM¥ pa3jioKeHHs, COCJIMHEHMS), PACIO3HABAHNE HCOPraHHUYCCKHUX
BELIECTB C  [IOMOIIBIO  KA4deCTBEHHBLIX  peakUMil  Ha  HOHbL,  pCHICHUC
IKCIMEPUMEHTAILHBIX 3a/1a4.

HemeTa/li1bl H HX COCIHHEHHS

OO6uiass  xapakrtepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHMUs  ATOMOB.
XapakTepHble cTereHn okucieHus. CTpoenue M (U3MYCCKUE CBOHCTBA POCTHIN
BeleCTB —  rajloreHoB. XHMMMYECKME  CBOMCTBA  Ha  lipUMmepe  XJopd
(B3auMojieiicTBHE € MeTal/laMH, HeMeTa/iamu, luenodamu). XJopoBOJOPOL.
CosisHas KHCJAO0Ta, XMMUUYECKHe CBOWCTBA, MMojydeHue, npumenchue. Jlekcrnuce
XJ10pa M XJIOPOBOJOPOJA HA OpraHu3Mm ueloseka. Baxneimme XI0pwibl WX
HAXO0’K/[eHUe B IIpHpO/JIC.

OGuas xapakrepucTuka aieMeHToB VIA-rpynibl. OCOOCHHOCTH CTPOCHMS
aTOMOB, XapakTepHble cTereHH okucacHus. CTpoeHue M (QU3HUCCKHC CBOHCTEU
MPOCTHIX BEMIECTB — KUCIOPOAA W cepbl. AIUIOTPOIIHbIE MOIMPHKAIIMN KHUCIOPO/1d
u cepbl. XuMHUUecKue cBoiicTBa cephl. CepoBOJIOPO, CTPOCHHE, (U3UUCCKUC
xuMuyeckue cBoicTBa. OKCHABI Cepbl Kak IPEe/JCTABUTE/IM KMCIOTHBIX OKCH/IOE.
Cepnas  KucioTa, (U3MuecKHe M XUMHYECKHMe —CBocTBa  (00ume  Kaw
NpeJCTaBUTelsl Kjacca KHCIOT M CclelUpUYecKre). XHMUUECKUE PCariiii.
nesKale B OCHOBE [POMBIIIJICHHOIO c¢r1ocoda IoiyueHus CepHoi KHCIolbL.
[Ipumenenue cepHoit KueaoTel. Cosld cepHOM KMCIOThI, KAYECTBCHHAA PCaKILHA
cyab(ar-HoH. HaxosjiaeHue cepbl M €€ COEUMHEHMH B NpHpojie. XHUMHYCCKOC
3arpsi3HEHUE OKPYKAIOLIEH Cpejlbl COCJMHEHHIMHM  Cephbl  (KHCJIOTHBIC JIOWIH,
3arps3HEeHHe BO3/LyXa U BOJOEMOB), CIIOCOOBI €0 MPE/JI0TBPALIICHHS.

O6uias xapakrepuctika sjieMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHHS
ATOMOB, XapaKTepHbIe CTENEeHM OKMCIeHHsA. A30T, paclnpocTpaHeHUe B HPHPO/LC.
pu3nueckre u XUMHUYeCKre cBoiicTBa. KpyroBopor a3ora B HPUPO/IE. AMMHAK, CTO
u3MUecKre U XMMHYECKHE CROMCTBA, MojlyueHHe U npumenetne. Con aMmMotins,
uX (pU3MYECKHEe U XUMHUYECKHe CBOHCTBA, npumenenue. Kadecrsentas peakiins Ha
MOHBI aMMOHHS. A30THas KHUCJI0Ta, ¢€ nojlydeHue, (QU3MYECKHe W XHMHUCCKHC
cBoifctBa (00IMe Kak MPEACTABUTENs Kjacca KUCIOT M cliennduyeckme).
Mcronp3oBanye HUTPATOB M COJIeH aMMOHMS B KauyeCTBC MMHCPAILHbBIN



yao0penuil. XUMHYeCKOe 3arpsisHeHHE OKPYIKAKOILEH CPE/ibl COC/IMHEHUSAMM 3014
(KHCJIOTHBIE JIOXKJIM, 3arps3HEHME BO3/lyXd, 1OYBBI W BOJIOEMOB). Dochop.
ajiorponuele Moaupukaiuu docdopa, GUIMUCCKHE M XUMHUCCKHC CBOICT .
Oxcun dpocdopa (V) u pocopuas kuciora, PU3HHECKHE U XUMHYUCCKHE CBOIC T 15,
nonyuenue. Mcnonszosanue pocdatos B KauecTBE MHHEPATBHBIX Y 100pCHM.

Oo6mias xapaktepuctuka aiiementos [VA-rpynmbl. OCOOECHHOCTH CTPOCHUS
ATOMOB,  XapakTepHble  CTENeHH  OKHCieHMs.  YIJICpoJ,  aIOTPOITHbBIC
MOJM(PMKAIIMK, PaclpoCTpaHeHHEe B HPUPOJE, (UIHUUCCKHEC W XHMHUYCCKHC
cBoiictBa. Ajicopbuusi. Kpyrosopor yiuiepoia B npupoje. OKCHJIbL YITICPO,Li. 1N
Gu3Myeckne M XMMHYECKHE CBOMCTBA, JICHCTBHC HA IKHBLIC OPraius3Mbl,
MnoJyueHue M rpUMeHeHHe. DKOJIOIMYECKHE MPOOJICMbl, CBA3AHHBIC ¢ OKCHIIOM
yraepoga (1V), rumoresa ri100aibHOO NOTEIUICHUS  KIIMMATa, HapHUKOBLI
sdpext. YronpHas KucioTa u ed coln, HX (H3MYECKUEe U XUMHUYCCKHE CBOHCTRA,
HojydeHHe W NpuMeHeHde. KauecTBeHHas —peakuds Ha  KapOoOHaT-HOHbI,
Wcnonp3oBanve kapboHaTtoB B OBITY, ME/IMIIMHE, ITPOMBILIICHHOCTH 1 CCIALCKON
XO35HCTBE.

[lepsoHavasbHble MOHATHS 00 OPraHu4eCcKUX BEIECTBAX KAK O COC/UHCITIIN
yriepoaa (MeTaH, 9TaH, STHIICH, alleTHIICH, ITAHOI, ITIMLCPHH, YKCYCHAS KHCI0TA).
[IpupoaHble HMCTOMHMKH YIJICBOJOPOAOB  (YIOJb, HPUPOIHbLIH - ras, He(Th).
NPOAYKTHl MX MepepaboTku (GeH3uH), MX polb B ObITY M 1POMBIINICHHOCTH.
[TonsiTHe 0 OMOJOTHYECKH BAXKHBLIX BEIECTBAX: KUpax, OeJIkax, yriaeBojiax — 1 Mx
poJM B KH3HM uesioBeka. MatepualibHOC  C/IMHCTBO  OpraHMycCKux i
HEOPTraHUYECKUX COCIMHEHHH.

Kpemuuii, ero Qu3nuueckde M XWMHYCCKHC CBOWCTBA, [HOJyqCHC I
npumenenre. CoenuHeHdss KpeMHMsi B npupoje. OOuine 1pejicraBicHis 00
okcuzae kpemuus (IV) u kpemuuenoil kucnore. CHIIMKATBI, HX HCIOJIL30BAHNC B
ObITY, B TIPOMBILIICHHOCTH. BakHelilne CTPOUTE/IbHBIC MaTepUallbl: KepaMuKa,
CTEKI0, LIeMeHT, OeToH, keiie300eToH. [IpobieMbl 0€3011acHOro HCIOIL30BAkHS
CTPOMTE/IBLHBIX MATEPHAJIOB B OBCEAHEBHOM KHU3HH.

Xumuueckuil yKcnepumennt:

u3yueHHe oOpa3lioB HEOPIaHWYECKUX BCIIECTB, CBOMCTR COMSIHON KHCIOThL
[poBe/IcHHE KaueCTBEHHBIX PEaKidil Ha XJIOPUI-HOHbLI U HAOIIOACHHUE TIPH3IHIKOB
MX [POTEKAHMsl, OIBITBI, OTpaXalollde (U3MUECKHe M XMMHUCCKHC CBOHCTBA
rajJoreHoB M MX COEJIMHEHHH (BO3MOKHO HCIOJB30BAHUE BHJICOMATCPHAIOB),
O3HAaKOMJIeHHEe ¢ oOpasuaMud XJOPUAOB (raJIOF€HH/I0B), O3HAKOMIICHHC ¢
oOpasuamMu  cepbl M e  COEJMHEHHSAMH  (BO3MOMKHO — HCHOIL30BUAIHC
BUJICOMATEPHAIIOB), HaOIIIO/IeHHe Npollecca OOYTIIMBAHUS caxapa o/l JICHCTEHCM
KOHLEHTPUPOBAHHOM  CEPHOM  KMCIIOTBI, M3YHYCHHE  XMMHUCCKHUX  CBOHCIS
pa30aBIeHHON CEpHOH KUCIIOTHI, NIPOBE/IeHHE KAYEeCTBCHHOM PeaKilii Ha Cylib(al-
MOH W HaOJoJIeHHe TpU3HaKa €€ NpoTeKaHusl, O3HAKOMJICHHE C (PH3MUYCCKHNMH
cBoiicTBaMH aszota, ¢ocdopa M HUX COCAMHEHMH (BO3MOKHO MCIIOIB30BAHMC



BH/IEOMATEPHANIOB), 00pa3llaMi a30THBIX U (GochopHBIX yIH0OpeHHH, OIyUCHHC,
codupaHHe, pacro3HaBaHue M M3Y4YCHHMC CBOMCTB amMmuaka, [pPOBC/ICHHUC
KaueCTBEHHbIX peaKUHWil HAa MOH aMMOHHUs M pocdar-HoH U HU3YUCHHC [PHU3HAKOR
MX [POTEKaHMs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THON KHCIOThI € MC/ 11O
(BO3MOMKHO MCII0JIb30BaHKe BH/lcOMaTepPHalIOB), H3y4CHHC MO/LCIICH
KpUCTAUTMUECKUX peIuéToK asMasza, rpadura, @yuiepera, 03HaAKOMICHHC ¢
MPOLIECCOM  aJIcOpOIMU  PAaCTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM - YTUICM 1
VCTPOHCTBOM POTUBOrasa, MojyueHue, cooOMpanue, pacrnosHaBaHue M m3yHcue
CBOIMCTB YIVIEKMCIIONO ra3a, NPOBEJCHHE KaueCTBEHHBIX peakiinii Ha xapdonal w
CHIMKAT-HOHBI M HM3YyYeHME [PU3HAKOB HMX [POTCKaHWs, O3HaKOMICHHC ¢
[MPOJIYKLIMEH CHIIMKATHOM MPOMBILICHHOCTH,  PCIICHUE  OKCHCPHMCHTAILIBIX
3a/1a4 110 Teme «BazHelmme HeMeTalibl U UX COC/IMHEHH.

MeTa/ibl U HX COeIHHEeH NS

OO6u1asi XapakTepuCTHKa XMMHYECKUX JIEMCHTOB — MCTAJIOB HA OCHOBAHMH
ux nosokerus B llepuoauyeckoi cucTeMe XUMHYECKHUX DJICMCHTOB . H.
MemnjieeeBa 1 cTpoeHust aromoB. CTpoeHue MeTaioB. Metauinueckas CBsish i
MeTaIMYecKasi  KpUCTajiMdeckas — peruérka.  DICKTPOXMMHUUCCKHI  psi/l
HanpsbkeHUH MeTtautoB. PU3HYSCKHEe U XHMHYCCKHC cpoiicTBa MeTalu1oB. O011MC
criocoObl  noliydeHusi MetaysioB. [lonsTHe O KOpPpO3HH MCTAJLIOB, OCHOBHbIC
CriocoObl 3aluThl UX OT Kopposzuu. Cruiasbl (CTajb, YYIyH, JUOPATIOMUINIL
OpoH3a) U UX IpUMeHeHHe B OBITY M IIPOMBILIICHHOCTH.

[1lesiounble MeTailibl: rojoxkenne B [lepuoanueckoi cucTeMe XHMUUCCRUX
ynementos JI. WM. MenjenieeBa, CTpOCHHE MX AaTOMOB, HaXOKJICHHE B IIpHPOJIC.
dusuueckre U XUMHYECKHe CBOICTBA (Ha mpUMepe HAaTpust U Kanus). OKCHIbl 1
FHAPOKCH/IbI  HATpus W Kaius. lIpuMeHCHHE [ICJIOUHBIX  MCTALIOB H -y
COC/IMHEHUH.

[1leouHO3EMENBHBIE  METAUIbl  MArHWid M KaldblMH:  [OJOKCHHC B
[lepponnyeckoil CHCTEME XHMHUYECKUX HICMCHTOB J1. 1. Menjlencena, ¢TpocHuMC
HX aTOMOB, HaXOKAeHHe B Ipupoje. Pu3nuecKue U XMMHYECKHUE CBOHCTBA Martins
¥ Kajdblus. BakHelinue CcoelMHEeHMs KalblHUig (OKCH/L, THIPOKCHIL, COJIH).
JKécTkocTh BOJIBI M cIOCOOBI €€ yCTpaHeHHs.

AsnoMuHMit: mostoskenue B I lepuojinaeckoit cucTeMe XUMHYCCKHX MICMCITTOR
JI. M. Menjeneesa, CTpOCHHE aToMa, HAXOXkK/eHHE B HpHpoje. MU3UUCCRIC 1
XUMHYECKHE CBOMCTBA aloMuHus. AM(OTEpHBbIE CBOMCTBA OKCHJIA MW THMIPOKCHL
ANIOMUHHSL.

JKeneso: nonoxenne B [leproauueckoii cucTeMe XUMHYCCKHX MIEMCHTOB /1.
M. Menjeneesa, CTpoeHHe aToMma, HaxXoxkJIeHwe B npupoje. Pusnueckue w
XHMHYecKHe cBoifcTBa skeste3a. OKCHbI, [H/IPOKCHIBI M colln sKediesa (11) n acelcsa
(IIT), ux cocTas, CBOHCTBA U IMOJIyYCHHC.

Xumuueckuu IKcnepumennt:



O3HAaKOMJIEHHE ¢ o0pa3laMd METa/UIOB M CIUIABOB, HX (H3MHYCCKUMH
CBOMCTBAMH,  H3YYEHHE  PE3Yy/JbTaTOB  KOPPO3UM  METAIOB  (BO3MOKIIO
MCIIOJIB30BaHME  BHJIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS  OKCH/LA
KaJbllMsi M HaTpUsi C BOJAOH (BO3MOMHO MCIIO/IB30BAHME BHJIEOMATCPHAIIOB ).
MCCJIe/IOBaHWE CBOMCTB JKECTKOM BOJIbI, 11pOIECCa TOPEHUs JKee3a B KUCIOPOJIC
(BO3MOXKHO  MCIIOJIB30BAHME  BHJICOMATEPHAIIOB),  IIPHU3HAKOB  [IPOTCKatms
KaYeCTBEHHBIX peakiMil Ha MOHbI: MAarHWs, KaJlbllMs, allOMUHMs, IIMHKQ, JKCICs
(IT) u xenesa (II1), meau (11), nabiroleHre U OMUCAHHE TIPOLICCCOB OKPaIIHBATHA
MJIaMEHW HMOHAMH  HATPHs, KallMsl W Kaibliks  (BO3MOMXKHO  MCHOIB3OBAIINC
BH/ICOMATEPHAIIOB), HcclleoBanke aM(POTEPHBIX CBOHCTB I'MAPOKCHILA aIONMHH IS
H 'HJPOKCH/IA IIMHKA, PeLieHHe YKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme «Baxkneine
METaJIJIbl U UX COCJIMHEHHUSY.

XHMHS H OKPY’/RAlOLIast cpeaa

BeuectBa ¥ MaTepHalbl B TOBCCHEBHON JKM3HM HejloBeka. besonacioe
MCTIOJIb30BANME BEIECTB U XHMHUUeckux peakinit B Obiry. Tlepsast tiomouis 1ph
XMUMHUYECKHX 0KOrax U OTpaBJIeHHsX.

XHUMHUeCKOe 3arps3HeHHe OKpY/KalolleH cpejibl (MpejieibHas JIomyCTimas
KoHlleHTpalus BewiecTs, Aaxee — [1JIK). Posib XUMUKM B pELICHHH DKOIOMHHCCKIN
npodJIeM.

Xumuueckuii IKcnepumenn:

n3yyeHue oOpa3lloB MATEpHAIOB (CTCK/IO, CIUIABbI METALIOB, MOJHMCPILIC
Marepualibl).

Medxcnpeomemunie c6a3u

Peayu3annsi MEKIPEIMETHBIX CBs3eH NPH M3ydCHMM XuMHUM B 9 Kiacce
OCYIIECTBJIAETCS Yepe3 MCIIOjb30BaHMe Kak OOIIMX  CCTECTBCHHO-HAY'UHBIX
[OHSTHH, TAK U TIOHSATHIH, SBJISIONIMXCS CUCTEMHBIMH JUIsL OT)ICJIBHBIX [IPE/IMCTOR
CCTECTBEHHO-HAYYHOI'O LIMKIIA.

OG1IMe eCTeCTBECHHO-HAYUHbIE MOHATHs: HayuHbIH (aKT, IMioTesa, 3aKol.
reopusi, aHalM3, CHHTe3, KJlacCH(UKalMs, [EPHOAMYHOCTL,  HadIO/ICHKC,
YKCIIEPUMEHT, MOJIEIMPOBaHKe, M3MEPeHHe, MOJClb, SBICHHC, HAPHUKOBLIH
peKT, TeXHOJIOTUsl, MATEPHATL.

dusuka: marepus, aroM, OJeKTPOH, [POTOH, HEHTPOH, HOH, HYKIHIL
H30TOIBI, PaAHUOAKTHBHOCTb, MOJIEKYJa, IJICKTPUYCCKHH 3apsjl, MPOBOIHMKIL,
[OJIYIPOBOJIMUKH,  JIADICKTPUKH,  (OTONICMEHT,  BEUICCTBO,  TCIO, 00BN,
arperaTHoe COCTOSIHUE BEILECTBa, a3, pacTBOP, PACTBOPUMOCTh, KPHCTALIHYCC k!
peléTKa, CIUlaBbl, GU3NUCCKHE BEJIMYMHBL, C/IMHULLL W3MCPCHHA, KOCMHUUCCROC
[POCTPAHCTBO, [JIAHETHI, 3BE31bl, CollHLe.

Buonorus: QorocuHTes, Abixanue, Ouocdepa, skocucTeMa, MHHCPAJbHbIC
V100peHHsl, MUKPOJIEMEHThI, MAKPOIJIEMEHTBI, THTATCI/IbHbIC BEUICCTBA,

[‘ecorpadus: armochepa, rujpocdepa, MHUHEPAIbI,  TOPHbIC  HHOPO/LbI.
[10J1€3Hble UCKOIaeMble, TOIJIMBO, BO/IHLIC PECYPCHI.



HJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHWS IIPOI'PAMMBI 110
XUMHUH HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSI

JIMUHHOCTHBIE PE3YJIbTATbI

JlnyHocTHbIEe pe3ynbTarbl  OCBOEHMS TIPOrpamMMbl  OCHOBHOIO  00IICIO
oOpa3oBaHus JOCTUIAOTCS B XOJe OOYYCHHS XUMHHU B €JMHCTBE Yy4eOHOH W
BOCIUTATE/IbHOMN AeATEeIbHOCTH B COOTBETCTBUH € TPAJAMIIMOHHBIMH POCCHUCKHMH
COLIMOKYJIBTYPHBIMH M JIyXOBHO-HPABCTBEHHBIMHM [IEHHOCTAMH, 1PHHSTHIMW B
o0lIeCcTBE TMpaBuiaMu W HOPMamH [OBC/JICHHA W CIIOCOOCTBYIOT HPOICCCin
CaMOIT03HaHMsI, CAMOPA3BUTHS U COIIMAIM3AIIMKN O0YHaIOINXCS.

JIMUHOCTHBIC — pe3yJbTaThl  OTP@KalOT  FOTOBHOCTH — OOYHAIONXCS
PYKOBOJICTBOBATBCA ~ CHCTEMOM  [O3WTHBHBIX — LCHHOCTHBIX — OPHCHTAIUMi W
paciiupeHKe OIbITA AeATe/IbHOCTH Ha e OCHOBE, B TOM HYMCIIC B 1ACTH:

1) n1aTPHOTHYECKOT0 BOCIIHTAHMSL!

[IEHHOCTHOTO OTHOILIEHMSI K OTEUECTBCHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
M HAYYHOMY HACIEIMIO, MMOHUMAHMs 3HAYEHMS XHUMHYCCKOH HAYKW B ZKH3IH
COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIA/IETh JIOCTOBEPHOI HMHpOPMALHCH O
[epe/loBbIX JIOCTHIKEHHSIX M OTKPBITHAX MUPOBOH M OTCHCCTBCHHOH NN
3aiHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 yCTPOHCTBE MUPa i 001IeCTBA;

2) rpaz/1aHcKoro BOCNHTAHHSA:

MpeACTaBICHUsT O COILMAILHBIX HOPMax W IPaBHIAX MEKIMHHOCTHRIN
OTHOIICHUI B KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIICCTRCIHO
[oJIe3HOM,  ydeGHoMCC/1e/10BaTeIbCKOMH,  TBOPYECKOW M JIPYFrHUX  BILLAN
JI@STeJILHOCTH, FOTOBHOCTH K PazHoOOpa3Hoil COBMECTHOM JICATCAbIOCTI 1P
BLITOJHEHHH y4eOHbIX, [O3HABATE/IbHLIX 3a/la4, BBITOJHEHHH  XHMHUCCKIN
IKCIIEPUMEHTOB, CO3/IaH1K yueOHbIX [IPOCKTOB, CTPEMIICHHS K B3aUMONOHHMAHHIO
M B3aMMOIIOMOLIM B [polecce ITOH yueOHOM JIeSATENBHOCTH, T'OTOBHOCTH
OllCHUBATh CBOE I11OBEJIEHHE M IMIOCTYIKM CBOMX TOBapuILCH ¢ [O3MILMK
HPABCTBEHHBIX U [IPABOBBIX HOPM € YUETOM 0CO3HAHMS [OCIC/ICTBHI HOCTYITKOB!

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MUPOBO33PEHYECKHE TMPEACTABICHUS O BEUICCTBE M XMMHUYCCKOH PRIl
COOTBETCTBYIOIIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIAIONLIC
OCHOBY JUISl TIOHMMAHHUs CYLIHOCTH Hay4HOIH KapTHHbI MHPa, HPEeICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL [PUPOIbLI, B3aUMOCBA3AX HCIIOBCKa C
[IPUPOIHOMN CPEIoi, O POJIM XHMHH B IT03HAHMH ITHX 3aKOHOMEPHOCTCH;

[103HABATE/IbHBIC MOTHBBI, HAIIPABJIEHHBIC HA MOJYUYEHHC HOBBIX 3HAHHH 110
XUMHH, HEOOXOAUMbIe JUld OObBACHEHUS HaO/IOJaeMbIX IIPOLECCOB W SABJICHMIL
[103HABATEALHON, HHPOPMALMOHHON M YHTATE/ILCKOH KYJIbTYPbl, B TOM “HCIC
HABBIKOB CAMOCTOSTENLHON paboThl ¢  y4eOHBIMH  TEKCTAMM, CHPABOYHOM
JUTEPaTYpoOil, JIOCTYNHBIMH  TEXHHUUYCCKUMH  CPE/ICTBAMH  MH(OPMALHOHHbIX
TEeXHOJOIUH;




MHTEpeC K OOYYEHHIO M I[103HAHUIO, JI0003HATCILHOCTL, TOTOBHOCT i
CIOCOOHOCTL K camMo00pa3oBaHUIO,  [POCKTHOH M HMCCICA0BATC ILCKOI
JIeSITEJIBHOCTH, K OCO3HAHHOMY BbIOOPY HAlPABICHHOCTH M YPOBHS 0OYUCHMs B
JaJIbHEHILIEM;

4) popmHpOBaHUS KY/JIbLTYPbI 3/10POBbSI:

OCO3HAHUE LIEHHOCTH JKH3HHM, OTBETCTBEHHOIO OTHOULICHHS K CBOCM)
3J10POBBIO, YCTAHOBKM Ha 3JIOPOBBIH 00pa3 KM3HHM, OCO3HAHHC [TOCICICTBHI 1
HENPUSITHE BPE/IHBIX MPUBBIUEK (YITOTPEOICHUS QJIKOroIst, HAPKOTHKOB, KYPCiil).
HCOOXOIMMOCTH  COOUIIOJICHMS  NpaBuil  OC30MACHOCTH  1IpM  o0paiiciit ¢
XMUMHUUYCCKHMH BEIIECTBAMHU B ObITY M peallbHOH KH3HH]

5) TPYA0BOIo BOCHHTAHHUS:

MHTEpEC K MPAKTHYECKOMY H3YUCHHIO Npodeccuit u Tpy/ia pasininoro poa.
yBaKeHHE K TPyJy M pe3yjibTaTaM TPYIAOBOH JCATENLHOCTH, B TOM HHCIC ild
OCHOBE TIPUMEHEHUs TpPeJAMETHLIX 3HAHUH 110 XHMHH, OCO3HAHHBIH  BLIOOP
HHAMBUIYaIbHOM TPAEKTOPUM MPOJIO/IKEHUs 00pa3oBanis ¢ yHCTOM JTHUHOCTHEIN
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOLIECCTBCHHBIX HHTCPECOB H moTpeOHOCTCH,
yCIeHIHOM 1Tpo(ecCHOHANBHON JIeTeILHOCTH W Pa3sBUTHS HEOOXO/IMMBIX YMCHHI,
FOTOBHOCTH a/1alITHPOBATLCA B POpecCHOHATLHON cpejie;

6) SKOJIOrHYeCKOro BOCHHTAHUA:

IKOJIOIMYECCKH  I1ejiecooOpa3Hoe OTHOUICHHE K IIPUPOJIC KaK  HMCTOUHHKY
JKU3HW HA 3emiie, OCHOBe e¢ CYNIeCTBOBaHUs, OHUMAHHUE LICHHOCTH 3/10pOBOLIO I
OesonacHoro oOpasa  JKM3HM, OTBETCTBCHHOC OTHOMICHHC K COOCTBEHIIOMY
(GU3MUeCKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHHC HCHHOCTH coOJIt0 (CH s
npasu 6e30MacHOro MOBEJACHHMS 1IpU paboTe ¢ BEILCCTBAMH, a TAKKE B CHTYAIlHsAX,
YIPOKAIOLLMX 3/10POBBIO M JKH3HH JIKOJIEH;

CIIOCOOHOCTH MPUMEHATL 3HAHMS, 10OJydaeMble 1PH H3YUCHUU XUMHH. LT
pelleHHUs 3a/1a4, CBA3aHHBIX C OKPY/KAIOLIEH NPUPOJIHON CPEIIOH, /UIst TOBLITICHI
YPOBHS  DKOJIOTHYECKOH  KYJILTYPbl,  OCO3HAHUA 100aJibHOIO  Xapakiepa
HKOJOTHYECKMX MpodiieM M MyTeH MX perleHus OCPCACTBOM MCTO/IOB NHMITH.
HKOJIOMMYECKOTO MBIIIICHHUS, YMEHUs PYKOBO/ICTBOBATLCS UM B 1103HABATCIBLHOM,
KOMMYHHKAaTUBHOM U COLMAJILHOM 1IPAKTHKC.

METANPE/IMETHBIE PE3YJILTATHI

B cocraBe MeTanpeAMETHBIX PE3YyJbTATOB BbIICASOT 3HAYUMbBIC U
(GopMHpOBaHMs  MHPOBO33peHHs oOuleHayuHble [OHATHS  (3aKOH.  TCOPIs.
[PUHIIMII, THIIOTe3a, (aKT, CUCTEeMa, IPOLECC, IKCIIEPUMEHT U JIPYIOC.), KOTOphIC
MCHONIBL3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX MpeaMerax M HO3BOJSIOT i
OCHOBE 3HaHWH M3 DTUX MNPEAMETOB (OPMHPOBATH IPEACTABICHAE O LEIOCTHOH
Hay4HOW KapTHUHE MHpa, U YHHUBepcalbHble yueOHble JEHCTBUS (I103HABATCBILIC,
KOMMYHHKATHBHbIE, PEryJsTHBHbIC), KOTOpble obecneunBaior (HOpMUpOBaIHC
FOTOBHOCTH K CAMOCTOSTEILHOMY IIJIAHMPOBAHHMIO M OCYILICCTBICHHIO YHCOHOI
JeATC/ILHOCTH.



IloznaBaTebHbIe YHHBEPCAILHbIC YUeOHbIe 1eHCTBHS

basoBble JlorHUecKHe 1eHCcTBH:

YMEHHST MCMOJL30BATh HPUEMBI JIOTHHECKOTO MBIHUICHHS [IPH - OCBOCH I
3HAHUH: PacKpbIBATh CMBICI XMMMUYCCKUX [OHSITHH (BbLICIATL MX Xapakieptibic
[PU3HAKH, YCTaHABJIMBATH B3aUMOCBS3b C JIDYTMMH TOHSATHAMM), MCIOJbL30BAThH
MOHATHS VIS OOBACHEHHUS OT/Ie/bHBIX (PAKTOB U sIBJIICHUH, BLIOMPATL OCHOBAIMS U
KpUTEPUH JUIS KlacCH(UKAIMH XMMHYCCKUX BEILECTB M XMMHYCCKUX PCaKiiuii,
YCTaHABIMBATL [IPUUUHHO-CIICJCTBEHHBIC CBA3M MEAKLY OOBCKTAMH  H3VUCIIHSI
CTPOUTD JIOFMYECKUE PacCyKIACHUs (MH/LYKTHBHbIC, JCJIYKTHBHbIC, 110 aHANO! 1),
JICN1aTh BbIBO/IbI M 3AKIIOYECHHSA;

YMEHHME [pPUMEHSTb B [pollecce MO3HAHMA TOHATHS  (IPC/IMCTHRIC |
MEeTalpe/IMETHbIC ), CUMBOJIMUCCKHE (3HAKOBbLIE) MOJIEJIH, HCIIOJL3YEMbIC B XHUMHH,
[peodpa3oBLIBAThL IIUPOKO IPUMEHSEMBIC B XUMHH MOJICJIbHbIC 1IPE/ICTAB/ICHHS
XUMHUYECKHIl 3HaK (CHMBOJ JJieMeHTa), XHUMUdeckas Qopmylia H  YpaBHCHHC
XUMHMHECKON peakluy — MpH pellieHuH yueOHOo-1103HaBaTe/IbHbIX 3a/1a4, ¢ YutTon
TUX MOJIEJIBHBIX IIPEJCTaBACHHUN BBISBIATL W XapaKTCPU30BATH CYHICCTBCHbIC
[PU3HAKK H3YyHaeMbIX 0ObEKTOB — XUMHUYECKHX BCHIECTB M XUMUHUCCKHX PCAKILHIL.
BbISIBJIATL ~ OOIIME  3aKOHOMEPHOCTH,  [PHUUYHHHO-CJIIC/ACTBEHHBIC — CBS3M W
MPOTUBOPEUMS B U3YHAEMBIX MIPOLIECCAX U ABJICHHSX.

ba3zoBbie Heese/10BaTe/IbCKHE JICHCTBHSA!

YMEHHE HCITO/Ib30BaTh MOCTABJICHHBIC BOIMPOCHI B Ka4eCTBE HHCTPYMCHTA
[103HAHMAs, a TaKKe B KauyecTBE OCHOBBLI JUIst (POPMHUPOBAHMS  IHIIOTC3LI 110
IPOBEpPKE MPaBHIILHOCTH BbICKA3bIBACMbIX CYKICHHH,

[pUOOpeTeHHe OIlblTa MO [UIAHUPOBAHMIO, OpraHu3allukl W [POBCICHNIO
YUEHHYECKHX OJKCIIePUMEHTOB, YMeHMe HabiojaTh 3@  XOJ0M  Ipollecca,
CaMOCTOSATENLHO MPOrHO3MPOBATL €ro pe3yibraT, GopMyaupoBath 00001IECHHs H
BBIBOJIbI 110 pe3yJibTaram MpoBeJAEHHOIO OIbITa, HCCIIC/IOBAHHS, COCTABIATL OTHET
0 MpoJiesiaHHoil padore.

Pabora ¢ undopmanueii:

YMEHHE BbIOMpaTh, aHaJIM3MPOBaTh M MHTEPIPETUPOBATL HHPOPMAILIIO
pa3IMYHBIX BU/0B U (DOPM Npe/ICTaBICHMs, 110JIyHaeMy0 U3 pasHbIX HCTOYHHKOB
(Hay4yHO-IIONYJIsIpHAS  JIMTEpaTypa XUMHUYECKOI'0  CO/lepiKaHus, CIPABOYHbIC
nmocobus, pecypenl Murtephera), KpUTHMHECKM OLEHHMBATH TIPOTHBOPCHYHBYIO U
HEJIOCTOBEPHYIO MH(OpMALHIO;

YMEHHE NPUMEHSITh Pa3/IM4yHble METO/Ibl M 3ampOChl [IPH MOHUCKE H 0TOOpC
MH(OPMAIMH M COOTBETCTBYIOLIMX /IAHHBIX, HEOOXOAMUMBIX JUISl BbIHOIICHHS
y4eOHBIX M 1103HABATE/IbHBIX 3a/1a4 ONpe/IeJIEHHOIO THIIA, IPUOOPETEHHE OlIbITd 13
00JIacTH  MCHOJBL30BaHU  MHOOPMALMOHHO-KOMMYHHKATHBHLIX — TCXHOJION I,
OBJIaJICHUE KYJIBTYPOil aKTHBHOI'O MCIOAb30BAHUA PA3IMYHBIX ITOHCKOBLIX CHCTCM,
CaMOCTOSITEJIbHO BBIOHpATh ONMTUMAJIBHYIO (POPMY MpejicTaBICHUs UHPOPMaIlMH 1




MIUIKOCTPUPOBATH pelllaeMble  3a/laud  HECJIOKHBIME - CXEMaMH, JIMArpaMMaMi,
apyrumu Gopmamu rpauKy ¥ MX KOMOMHALMAMMU;

YMEHHME MCIONb30BaTh W AHAJIM3UpOBATL B [IPOICCCC yucOHoi ¥
HCCIIe/I0BATEILCKOM JIeATEIbHOCTH MHMOPMAIIHIO O BIAMSIHAM 1TPOMbBIILICHITOCTH.
CeJIbCKOTO XO3sificTBA M TPAHCIOpPTAa HA COCTOSIHME OKPYHKAIOIICH HPUPO/LIOH
Cpebl.

KoMMyHHKATHBHBIC YHHBEPCAJIbHbIE yueOHbie ACHCTBHS:

yMEHMs 3a/1aBaTh BOIPOCH (B Xoie auaiora W (M) JIMCKYCCHH) 110
cymecTBy  o0cykaaemMoi  TeMbl,  (OPMYIHpOBaTL  CBOM  IPC/UIOWKCHMS
OTHOCUTEIILHO BBITTOTHEHUS 1IPE/LI0KEHHION 3a/1a4 1]

YMEHHS  NPEJCTABIATE  MOJYUEHIbIC  PE3YJATATBl  HO3HABATCILHON
JICSITCIIBHOCTH B YCTHBIX M [MCBMEHHBLIX  TCKCTax; Jiesarb  HpescHiaiiio
PEe3yJILTATOB BBINOJIHEHHS! XMMHYECKOIO JKCIepuMeHTa (1abopaTopHOro OlbITa,
1aGopaTOPHOii paboTHI 110 KCCIIE/I0BAHMIO CBOMCTE BEILECTB, YHEOHOTO NPOeKTa);

yMeHHUs y4eOHOTo COTpY/IHH4YECTBA CO CBEPCTHHKAMH B COBMECTHOM
[103HABATEJILHOW M HCCIEJ0BATEALCKOH  JICATE/IBHOCTH  [IpH  PClICHHH
BO3ZHMKAIOLIMX IMpo0JieM Ha OCHOBe yulra OOLIMX HHTEPECOB M COLIACOBAII
no3unmii (00cykeHusi, 0OMEH MHCHHSMH, «MO3TOBbIC HITYPMbI», KOOP LML
COBMECTHBIX JEHCTBHH, OIpe/elleHHe KPUTEPHEB 110 OLECHKC  Kaducorind
BBINTOJIHEHHOH padoTel U Apyrue).

PeryasituBHbIE YHHBEPCAIbHbIE yueOHbIe 1CHCTBHS:

YMEHHE CAMOCTOSITE/ILHO ONpPEJeAaTh eI JIeATEIbHOCTH, TUIaHHPOBAT.
OCYIIECTBIIATH, KOHTPOJIUPOBATE M HPH HEOOXOIMMOCTH KOPPEKTHPOBATE CBOIO
JeATEILHOCTD, BHIOMpaTh Haubosee HPheKTHBHbIC CIIOCOObI peiicHms YHeOHbIX it
[MO3HABATE/bLHBIX 3a/a4, CAaMOCTOSITE/IbHO COCTABIATL WK KOPPCKTHPOBATL
[PE/UIOKEHHBIA  AIrOPUT™M  ACHCTBHI [P BBIIOJIHEHAN 3aJlaHUi ¢ yutIom
[oJydeHHsl HOBBIX 3HAaHUH 00 M3ydaeMblX 00bEKTaxX — BELIECTBAX W Peaxiiuaix,
OlLIeHMBATh COOTBETCTBHE MOJIYYEHHOIO pe3y/bTaTa 3asBJICHHOH 1IN, YMCHHC
HCIIOJIB30BATh U aHAIM3UPOBATH KOHTEKCTBI, IPE/LIaraeMbie B YCJTORBHM 3a/1aH il

IIPEJAMETHBIE PE3YJIBTATDI

B cocTaBe IPEJMETHBIX pe3yJbTaToB 110  OCBOCHHIO  OOS3ATCILHONO
cojlep/KaHus, YCTAHOBJICHHOrO JaHHOI (esepaibHoil  padouei  porpavMoil,
BLIIE/SIOT; OCBOCHHBIE OOYUAIOIMMHUCS HAy4HBIC 3HAHWS, YMCHHS W CHOCOOLI
jeiictBuil, cneumduueckue U IpeAMeTHONH  o0nacTh  «XHMHs),  BH/Lbl
JIeATEILHOCTH 110 TIOJIYYEHHIO  HOBOIO  3HAHWs, Cro  WHTEplperailiu.
11peoOpa3oBaHKIO ¥ IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBLIX CHTYalMAX.

K koHily o0yueHus B 8 Kjiacee 1peiAMeTHbIC Pe3y/IbTaThl Ha 0a30BOM ypoBHE
JIOJIZKHBI OTPakaTh ChOPMUPOBAHHOCTh Y 00YUAKOLIMXCs yMEHUI:

* PACKPBIBATH CMbIC/I OCHOBHBIX XHMMYECCKHX MOHSTHI: aTOM, MOJICKY.I4,

XUMHYECKUH DJIEMEHT, 1POCTOE BCIICCTBO, CJOKHOC BCHICCTBO. CMCChH
(0HOpOJIHASE U HEOAHOPOHAs ), BAJICHTHOCTL, OTHOCUTEC/ILHAS aTONMHAs 1



MOJICKYJIsSIpHas Macca, KOJIMYECTBO BCILICCTRBA, MOIlbL, MOJAPpHAA Maccd.
MaccoBas J10Js XMMHUYECKOoro dJjieMeHTa B COCJIMHCHHH, MO.]IS{]DIII:U;] 00bEM,
OKCHJI, KucjoTa, OCHOBAHHME, COJlb, NICKTPOOTPULLATEJIBHOCTD, cTeleHb
OKMCJICHHSI, XUMHYCCKAs pCeaxiiHd, KJ]aCC}’I(l)HKaU,HH pC&KllHHC peaxiiu
CO€JIMHECHHS, PpeaKlHu pasjioKCHHA, pecaKimM  3aMCIILCHMA, PCaKittn
o0MeHa, 2K30- U IHAOTEPMHUCCKHC PEAKIIHH, TEIJIOBOM ')(‘)(

JCKT PCAKITLWI.
PO ATOMa, JJIEKTPOHHBIM CJIOH aToMa., aToMHas opOUTAILbL, Pa/IyC
aToMa, XMMHUECKas CBfA3b, MOJspHAs W HEHOJSAPHAs KOBAJICHTHAs CBi3L.
MOHHAas CBSI3b, MOH, KATHOH, aHWOH, PacTBOpP, MaccoBas Jl0Jisd BCHICCTR
(npoienTHAas KOHLIEHTPALKs) B PacTBOPE.

e WIUIOCTPUPOBATL  B3aMMOCBA3h  OCHOBHBLIX ~ XMMHYCCKMX — HOHATHH 1
[PUMEHSATD YTH MOHSTHS [IPH OTNIUCAINH BEULECTB U UX ITPEBPAIICHHI:

s UCIIOJIL30BATL XHMHYECKYIO CHMBOJIHKY JLJI5 cocTraBJICHMA (I)O]).’\r'l)’.ll BCIHICCTH
W YpPAaBHEHHH XMMHUYECKHUX PCaKIlMii;

e ONPE/IC/IATh BAJICHTHOCTH aTOMOB 2JICMEHTOB B OMHAPHBLIX COCIMHCHMSX,
CTENEeHb  OKMCIEHHS  3JIEMEHTOB B OMHApHBIX  COCJAMHCHMAX,
MPUHA/UIEKHOCTh BELIECTB K OIPe/IeIEHHOMY  Kilaccy COeAMHEHHIH 110
dbopMmylnam, BHI XUMHYECKOH CBS3M (KOBajCHTHAs M MOHHAs) B
HeOpraHM4eCKUX COeJMHCHHUSX;

e packpbiBaTh cMmbics  [lepuojmueckoro  sakona JI. M. Mereacena
JIEMOHCTPUPOBATh TOHUMAHHE [EPHOIMUCCKONH 3aBUCHMOCTH  CROMCTE
XUMHUYECKHX 3JIEMEHTOB OT MX rosiokenus B Ilepuojimueckoi cucteme,
3aKOHOB COXPAHCHHS Macchl BEIIECTB, IOCTOSHCTBA COCTABA, ATOMIO-
MOJIEKYJISPHOTO YUCHHs, 3aKoHa ABOTa/po:

¢ ONMCHIBATL W XapakTepus3oparh Tabinunyto ¢opmy lleproicckoi
CUCTEMbl XMMHYECKHX 92JICMCHTOB: pasjiudarb [MOHATHSA  «IUIaBIHAs
noarpynna (A-rpynma)» u «nodounas noarpynna (b-rpymna)y. maibic i
GOJIbLIME TIEPHOJbI, COOTHOCHTL 0003HAUCHUS, KOTOpbIE HMMCIOTCH B
tabmuie «Ileproanueckas cucTemMa XUMHHECKHX odjementos JLo b
MenjeneeBa» € YHCJIOBLIMM  XapaKTEpUCTHKaMH  CTPOEHHA  aTOMOB
XMMHUYECKHX 2JEMEHTOB (COCTaB M 3aps/l f/1pa, 00lee HMCII0 ICKTPOHOB
H pacripe/ie/ieHue X 110 IeKTPOHHBIM CII0SIM);

o KJIACCH(DHUITMPOBATE XUMHUYECKHE HIJIEMEHTBI, HEOPraHMYCCKHC BCHICCTRA.
XMMHUYECKHE PeaKkiMu (110 HUCIY W COCTaBy YYAacTBYIOUIMX B PCAKILIH
BEIECTB, 110 TEIJI0BOMY 2(pheKTy);

e XapAKTEPHU30BaTh (ONMCHIBATL) OOIME XHMHUCCKHC CBOHCTBA BCIICCTE
pa3aMUHBIX KJI4CCOB, MOATBEP K/1as OIMCAHNE IPUMEPAMHU MOJICKYIISPHbIX
VPABHEHUIT COOTBETCTBYIOIIMX XHMHUYECKUX PeaKlMi;

¢ IPOTHO3MPOBATh CBOMCTBA BCLIECTB B 3aBUCHMMOCTHM OT HX KaueCTBCHHOIO
COCTaBa, BO3MOKHOCTH [pPOTEKAHMs XUMMYCCKMX TpeBpatlicHni b
pa3uyHbIX YCIOBUSX;



e BLIUMC/ISATH OTHOCUTEIBLHYIO MOJIEKYJISIPHYIO M MOJISIPHYK) MaccChl BCHICCTE.
MACCOBYIO JIOJIIO XMUMHYECKOro 7djeMeHTa 1[0 (OPMYIIC COC/IMHCHMSL
MAcCOBYIO JIOJIIO BellecTBa B pacTBOpe, MMPOBOJIHTE  paciCThl 110
YPaBHEHHIO XUMHUYECKOH pPeaKiiiu,

o IPUMEHSITH OCHOBHBIC OIEPallMi MBICTHTCIILHOH JACATEIIbHOCTH — aHaJIu3 1
CHUHTE3, cpaBHeHue, 0000LICHHE, CUCTECMATH3AIUIO, KIACCHYUKAIIMIO.
BbISABJICHUE TPUUUHHO-CIICJICTBCHHBIX CBA3EH — JUIs M3YHUCHHS CBOKHCTEH
BEIIECTB M XUMMYECKMX peaKIHH, eCTCCTBCHHO-HAYUHBIC — MCTO/lb]
o3HAHUs — HaOMIoJIeHHE, HM3MCPCHUEC, MOJICIIUPOBAHMC, IKCHCPHMCIH]
(peajbHbIA U MBICJICHHbIN);

e CIIEJI0BATH TIPABMIIAM I10JIL30BaAHUS XHMUUCCKOM 10CY/I0H 1 J1abopatopiibiv
obopy/loBaHMEM, a TakiKe lpaBuiam oOpallleHus ¢ BCHICCTBAMH B
COOTBETCTBHH € MHCTPYKIMAMH [0 BBINOJHECHHIO  1abopaTopHbix
XHUMHYECKUX OINBITOB [0 [OJIYYEHHIO W cOOMpaHuio 1a3z000pasibix
BEIIIECTB (BOJOpOAA M KHCJIOPO/a), [PUIOTOBJICHHIO PACTBOPOB  C
ornpe/ie/IiEHHOH MaccoBOM J10JIel PacTBOPEHHOIO BCUISCTBA, TIAHUPOBATEH
M [IPOBOJAMTE XUMHUYECKHE IKCIEPUMEHTRI 110 PACIO3HABAHMIO PACTBOPOL
lesioueil ¥ KUCJIOT C [OMOIIBIO WHMKATOPOB (Jakmyc, (GeHosdraicui,
METHJIOpaHIK U JPYTHE).

K koHIly 0OydeHus B 9 Kjacce 1pe/IMETHbIE Pe3y/ibTarhl Ha 0a30BOM ypoBHC

JIOJKHBI OTpaskath ¢hOPMUPOBAHHOCTL Y 00YHAKOIIMXCS YMCHHUIT:

¢ PACKPBIBATH CMBICII OCHOBHBIX ~XUMHYECKHX HOHATHH:  NXUMHUCCRIH
3JIEMEHT, aToM, MOJIeKyJa, MOH, KaTHOH, aHWOH, I[POCTOC BCHICCTHO,
CJI0’KHOE BEIIECTBO, BaJEHTHOCTb, AIEKTPOOTPUILATCIIBHOCTD, CTCIICIL
OKHMCJICHMS, XHMUYECKasi peakiins, XUMHUCCKas CBSi3b, TEILIOBOMH (e
peaKluH, MOJib,  MOJSpHbIH  00BEM,  pacTBOp.,  IIEKTPOIHTDI,
HEIJIEKTPOJIMTBI, WIEKTPOJIMTHYCCKAA JIMCCOLMAINS, PCAKIHH HOHHOIO
oOMeHa, KaTaaus3aTop, XMMHUYECKOe paBHOBecHe, o0parumbic M
HeoOpaTHMbIC PEaKIMH, OKUCIIMTE/IbHO-BOCCTAHOBUTE/ILHBIC —PCAKILH.
OKHUCJIMTEJb,  BOCCTAHOBHUTE/Ib,  OKHMCJIEHME M BOCCTAHOBIICHHC,
aJIOTpONUsi, aM(pOTEPHOCTh, XUMHUECKAs CBA3bL (KOBAJICHTHAA, HOHIILs,
MeTaJUIM4ecKas), KpuUCTalljiduecKas pelcTka, KOpPpO3Hs  MCTa/LIO0B.
CIUIABBI, CKOPOCTh XHMMMUECKOH peaKlMM, [PeIAC/IbHO JIONYCTHMUs
konuentpauus [1JIK Beiecrsa;

o WUIIOCTPHUPOBATL  B3AUMOCBSI3b  OCHOBHBLIX ~ XMMMUYCCKMX  [OHATHIT 1
[NPUMEHSATH OTH TIOHSTHS [IPH OIIMCAHUU BEIILECTB U MX [IPCBPAIICHHIL:

e UCII0JIB30BATh XMMHUYCCKYIO CUMBOIIHMKY JUIsl cOCTaBiIeH st (DOPMYII BCIICC [H
M YpaBHEHUH XUMHUYECKHX PeaKiini;

o OTIPE/ICIISITh BAJIGHTHOCTh M CTEIEHb OKHCIICHHS XHMHUCCKHUX JJIEMEHTOB B
COE/IMHEHHMAX Pa3IMYHOrO  COCTaBa, [PUHAIJICKHOCTL — BEUIECTB K
onpeleI8HHOMY KJlaccy COeJMHeHHi 1o Qopmynam, BHL XHMHYECKOH



CBSI3M  (KOBalleHTHAas, WOHHas, MeTa/ulM4yecKas) B HEOPIaHMUYCCKUX
COC/IMHEHMSAX, 3apsi]l MOHA 110 XHMHUYecKOH dopmyiie, XapakTep cpejibl B
BO/IHBIX PacTBOpaxX HEOPraHMYeCKUX COC/IMHEHHH, TUII KPUCTALIHYCCKON
peETKU KOHKPETHOTO BEUIECTRA;

e packpbiBaTh cMbich [lepuoanyeckoro sakoua JI. M. Menjencesa i
JIEMOHCTPUPOBAThL €0  [IOHMMaHHe: OIHUCBIBATL W XapaKTePH30BAT)
Tabanunyo Gopmy IlepHoIMHCCKOH CUCTEMbI XUMHYECKHUX JICMCHTOR:
pazidyaTh IMOHSTUSL «rjaBHas Iojarpynna (A-rpymmna)» u «iodo4mas
noarpynna (b-rpynna)», Majble W OO0JbIIME [IEPHO/ABL,  COOTHOCHT
0003HAUYCHUs, KOTOpbIe HMEIOTCS B [epuoadueckoi  rabiuie, ¢
YUCIIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHS  aTOMOB  XMMHUCCKHXN
JIEMEHTOB (COCTaB M 3apsijl  sjipa, oduiee HMCIO  WICKTPOHOL il
pacnpe/ie/icHde  UX 110 DJIEKTPOHHLIM closiM),  oOBsICHsITE  OOLLUC
3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB IEMEHTOB MW HX COCMHCHMI B
[pejiesiax MalbiX MepHOI0B H IUIABHbIX HOATPYII ¢ YUETOM CTPOCHMs 1X
aTOMOB;

¢ KJIACCH(ULIUPOBATL XMMHMYECKHUE IJICMECHTBI, HEOPraHM4YCCKHUE BCIICCTRA,
XUMHYECKHE peakiuu (110 4YMUCIy M COCTaBy y4HaCTBYHOUIMX B PCaKilih
BEILECTB, MO TEIUIOBOMY d(PQeKTy, 110 M3MCHCHHIO CTCICHEH OKHCICH s
XMMHYECKUX IJIEMEHTOB):

e XapaKTepu30BaTh (OMMCHIBATL) OOUME M CHEHMPUUCCKUC XHUMHUCCKHC
CBOMCTBA TMPOCTBIX M CIOKHBIX BEIIECTB, [OATBEPAJIAs OlHCAHC
PUMEPaMH  MOJIEKYJSIPHBIX M MOHHBIX YPABHCHUH COOTBCTCTBYIONIHX
XUMHYECCKUX PEaKIHi;

* COCTAB/ISIT YPABHEHUS YEKTPOJUTHIYCCKOH JIMCCONMALIMN KHCTIOT, HICIOMCH
U cosieil, MOJHBIE U COKpAlEHHbIE YPABHCHUS PEAKIMH HOHHOIO 0OMCH .
VpABHEHHUS PEaKLHi, MOATBEPHKAAIONIMX CYLICCTBOBAHME [CHCTHUCCKOI
CBSI3U MEIKJ1Y BElleCTBAMH Pa3IiMyHbIX KJIaCcCOB;

¢ PACKpbIBAaTh  CYILHOCTb  OKHMCIHTEIbHO-BOCCTAHOBHTE/IBHBIX — PCAKILMI
I1OCPEACTBOM COCTABJICHHs HJICKTPOHHOIO OajlaHca HTHX peaKiinii;

¢ [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH [POTEKAHHs XMUMHYCCKHX [IPCBPAICHUH B pasIitiiibix
YCIIOBUSAX;

¢ BLIUMUCIIATE OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChl BCHLICCTE,
MACCOBYIO JIOJIIO XHMHYECKOTO HjeMeHTa 10 (opMyJie COC/IHHeHHs.
MacCOBYIO JIOJIKO BelllecTBa B pacTBoOpe, M[POBOJMTHL  pacdCrhbl 110
YPaBHEHHUIO XUMHUYECKOH peaKini,

e CO0JII0/1aTh NPABUIA 0JIE30BAHMS XUMHUECKOH MOoCy10i 1 J1adopaToplibiv
obopy/loBaHueM, a Takke lpaBuia oOpaulleHust ¢ BCHICCTBAMIL b
COOTBETCTBHH ¢  HMHCTPYKIMAMH 110 BBINOJHEHHUIO  J1A00PATOPIibix



XHUMHYECKUX OMBITOB 10 NOJIYYEHHIO M COOMPaHHIO 1a3000pasibix
BelllecTB (aMMHaKa U YTJIEKMCIIOro ra3a);

¢ [[POBOJIMTDL PEAKIIMH, MOTBEPIKIAIOIINE KA4CCTBEHHBIH COCTAB PasIHIlIbIN
BEIIECTB: PACIO3HABATL OIBLITHLIM 1TYTEM  XJIOPHIL-, OpoMM/L-, HOM/L-.
kapGonar-, Qocdar-, cuimMkar-, CylabQar-, THAPOKCH/I-HOHBL, KaTHOIIbI
AMMOHMSI M MOHBI M3YYEHHBIX META/UIOB, [PUCYTCTBYIONME B BOJUILIN
pacTBOpax HEOPraHWYECKHUX BEIICCTB;

o IPUMEHSATH OCHOBHBIC OIEPALUK MbICIUTCIBHOM JICATCABHOCTI -~ alailis i
cuHTe3,  cpaBHeHue, 000OIICHHE, — CHCTEMATH3AIMIO,  BhIFBICIIIC
MPUUMHHO-CIICJICTBEHHBIX CBA3CH — JUls M3yUCHUS CBOMCTB BCIICCTH
XMMHUECKAX PEaKLMi, eCcTeCTBEHHO-HAYUHbIC METO/bI  [O3HAHI
HaGJIO/ICHHE, M3MEpPEHHE, MOJICJHPOBAHE, IKCICPUMCHT (pealibiblil W
MBICJIEHHBIH ).



