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NOACHUTEJILHAS 3AITUCKA

IIporpamma o xumun na YPOBHE OCHOBHOTO 001IEr0 06pa3oBaHus cocTaBIeHa Ha OCHOBe
TpeOOBanuii K pesyibTaram OCBOCHHS OCHOBHOH 06pasoBaTe/bHOIN NIporpaMMBEl  OCHOBHOT'O
ob1mero o0pa3oBaHus, npencrasneHHsx 5 O OC 000, a Ttakxe Ha ocHoBe denepanpuoit
paboueit mporpamMMe! BocruTanus u ¢ Y4ETOM KOHIENIUNH Npero[aBaHms y4eOHOTO npeamera
«XuMHSI» B 06pa3oBaTeIbHBIX Opranusauusax Poccutickoii ®enepauun.

Ilporpamma mo xummm gaér MPEACTABICHNE O uendX, obwel cTparerunm 00yueHus,
BOCIIHTAHUS ¥ DPa3BUTHA 0OYYarOUIHXCH CPEACTBAMH  y4eOHOTO MHpeaMeTa, ycTaHABIHBAeT
00s13aTeNbHOE MpeMeTHOE CONCpXKaAHNE, NPENyCMAaTPHBACT pacIpeneeHHe ero mno KllaccaM u
CTPYKTYPHPOBAHHE IIO pasjiesiaM H TeMaMm TPOTPaMMBI [0 XUMHH, ONpPeZeNseT KOIHYeCTBEHHEIE
H Ka4CCTBECHHbIE XapaKTEPHCTHKH CONEPXKAHHUA, PEKOMEHIYEMYIO ITOCIIEI0BATEIHHOCTE H3yYeHHS
XHMHH C y4ETOM MEXIPEIMETHEIX U BHYTPHIIPEAMETHLIX CBSA3€H, JIOTHKH y4eGHOrO Ipolecca,
BO3pacTHBIX 0cobeHHOCTE  06ygaromuxcs, OTPENISIIACT BOSMOKHOCTH TIPEAMETA IS PeaH3aITHi
TpeDOBaHMI K pe3yabTaTraM OCBOEHHS OCHOBHOH 00pa3oBaTeNbHON mporpamMmer Ha YPOBHE
OCHOBHOTO 00IIero 06pa3oBaHHs, a TaioKe TpeGoBaHHMif K pe3ynsraTam 00yYeHHs XUMHH Ha
YPOBHE Ll€/Ielf M3yUeHHs IpeMeTa H OCHOBHBIX BHJIOB y4eOHO-II03HABATENBHOM JeSTe/ TBHOCTH
obyugaromerocs no ocBoenuIo y4eGHOro comepxanus.

3HaHHe XHMHH CITYXKHT OCHOBOM U GopmupoBanus MHPOBO33PEHHA 00Y4alOIErocs, ero
IPEJICTaBICHUH O MaTepHATbHOM eUHCTRE MHpa, BaXKHYIO POJIb HTPAIOT HOPMHEpPYEMEIE XUMHeli
TPEACTABICHNS O B3aHMOIPEBPAILICHAAX SHEPTUK H 06 SBOIIIOLHAH BEIIECTB B IPHPOJE, O MyTAX
PCIICHHS  I00ANbHBIX IPOGIEM  yCTOHYHBOrO Pa3BHTHA 4E/IOBEYECTBA — CHIPHEBOIA,
IHEPreTUIECKOM, IIMIIEBOM H 3KOJIOTHYECKOH GesonacHoCTH, TPOGIEM 3PaBOOXPAHEHHS.

Uzydenne xumum:

CIIOCOOCTBYET peatu3atty BO3MOKHOCTEH JUTst CaMOpasBUTHA ¥ OPMUPOBAHHS Ky/IbTYpEI
JIMYHOCTH, €€ o01Ielt U PyHKIHOHAIBHO I'PaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHpOBaHHE MBINUICHUST H TBOPYECKUX CIOCOOHOCTEH 06yyaromuxcs,
HaBBIKOB ~ MX  CaMOCTOATENPHON  yueGHOM ACATENIBHOCTH,  OKCHEPHMEHTAIBHBIX U
HCCIICNOBATE/IECKUX  YMEHHH, HEOOXONMMBIX KaK B TOBCEIHEBHOL KHM3HH, TaKk H B
MPO(ECCHOHANBHOM AEATETbHOCTH;

SHAKOMHUT CO CHEIMHKOH HAYIHOrO MBINLICHHS, 3aKIAIbIBAET OCHOBLI LEJIOCTHOTO
B3I Ha CIMHCTBO IPHPOJIEL U Y€TIOBEKE, SBJIAETCS OTBETCTBEHHBIM 3TAIIOM B (popmupoBaHuH
CCTECTBCHHO-HAYYHOH rPaAMOTHOCTH 00y YarOIIUXCS;

CIOCOOCTBYET (DOPMHPOBAHMIO IEHHOCTHOTO OTHOIICHHMS K eCTECTBEHHO-HAy4YHbLIM
SHAaHWAM, K TIPAPONE, K 4eNOBEKY, BHOCHT CBOH BKIAJl B SKOJOIMYECKOE obpa3oBanue
obyuaromuxcs.

Jlannble HanmpaBieHus B OOY4eHHH XUMHH 06eCIeYnBaIOTCs CreuupUKON comepKanus
Y4eGHOT0 Ipe/iMeTa, KOTOpBIif ABJISETCS e arOrHIeCKH ANIAITHPOBAHHEBIM OTpakeHHEM 6a30B0ii
HayKH XMMHH Ha ONPEICTEHHOM 3TaIle €& Pa3BHTHAL

Kypc xummn Ha yposre ocHoBHOro o6mero 00pa3oBaHMs OPHEHTHPOBAH HA OCBOCHHE
00YYAIOIUMHCS CHCTEMBI IICPBOHAYANILHBIX NOHATHY XUMHH, OCHOB HEOPTaHWYECKOH XHMHH U
HCKOTOPBIX OTIENBHBIX 3HAYHMBIX IIOHATHH OPraHUYecKOiH XHMHUH.

Crpykrypa comepxanus NIpOrpamMMBl 10 XUMHH C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO
fionxona x e€ msyuennio. ComepikaHue CKIIANBIBACTCS W3 CHCTEMB! HOHATHH o XHMHYECKOM
9JICMCHTE W BELIECTBE H CHCTEMBl MOHATHIH O XHMHYECKOI peakiun. Ob6e 5TH cHCTEMEBI



CTPYKTYPHO OpPraHHM30BaHBI MO IIPHHITHITY I10C/I€I0BATEIbHOrO Pa3sBHTHA 3HAaHHH Ha OCHOBe
TCOPETHIECKMX NPe/ICTABIIEHHH pa3HOro YPOBHs:

~ @TOMHO-MOJICKYJIIPHOTO YYEHHs KK OCHOBL] BCCI'0 €CTECTBO3HAHMS;

— Ilepromnueckoro 3axona H. H. Menneneesa kak ocHoBHOIO 3aKOHA XHMHH;

— YHUCHHS O CTPOCHHH aTOMa H XHMHYECKOIH CBSI3H;

— IIPCACTABIEHHH 00 3MIEKTPOIHTHYECKOI AUCCOLIMAIIMY BEIECTB B pacrBopax.

Teopernyeckue 3manus PacCMaTpUBAKOTCS Ha OCHOBE OMIIMPHYECKH IOJTYYEHHBIX K
OCMBICIIEHHBIX (D)aKTOB, pa3BHBAKOTCS TIOC/ICOBATENBHO OT OIHOT'O YPOBHS K ZAPYTOMY, BBIIIOIHSIL
yBKIHH 06BsCHeHNS 1 TIPOTHO3HPOBAHHS CBOHCTB, CTPOCHHS H BO3MOJKHOCTEH MpaKkTHYecKoro
TIPUMCHEHUS U TIOJy4€HHs H3Y9aeMBIX BEICCTE,

OcBoenne mporpammel mo xummm CIocoOCTBYET  (opMHpOBaHUIO NIPE/ICTABIEHHUS O

HPOUCXONUT C IPUBJICYEHHUEM 3HAHHIT U3 paHee H3yHCHHBIX Y4COHBIX IIpeaMeToB: « OKpysKaromit
MHD», «Bronorus. 5-7 kmacce» u «Ouznka. 7 KJ1accey,

[Ipy u3yvennu xumun TNPOUCXONUT POPMHPOBAHHE 3HAHMIH OCHOB XHMHYECKOI HAayKu Kak
00J1aCTH COBpeMeHHOTo CCTCCTBO3HAHMA, TPAKTHYECKON NeATEIHOCTH YeloBeKa i KaK OJIHOTro
H3 KOMIIOHCHTOB MHPOBOM KyJIbTYpHL. 3amaya Y4e0HOro IpemMera COCTOHT B (bopmupoBann
CHCTCMBl XMMUYECKHX 3HAHHH — BaKHEHIIHX (hakTOB, MOHSATHIL, 3aKOHOB H TEOPETUIECKHUX
TIONIOKEHUH, NOCTYNHBIX 0606IIeHMii MHPOBO33PCHYCCKOTO XapaKTepa, $3blka HayKd, B
NPHOOIIEHHH K HAYYHBIM METOAM [O3HAHMS TIpH U3yYEHHH BEIIECTB U XHMHICCKUX PEakLil, B
dopMHpoBaHMM W paseuTHH TIO3HABATE/IBHEIX YMCHHH M MX INIPHMEHEHHH B yuebHo-
II03HABATENIBHON M y4eOHO-HCCIIeN0BaATENbCKOM ACATE/IbHOCTH, OCBOCHHH MpPaBUII 6€3011acHOr0
0OpalleHHs ¢ BEIEeCTBAMH B TIOBCE/IHEBHOM JKH3HH.

Ilpu m3yyenmu xumum Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHHs BaKHOE 3HAUCHHE
NPHOOPETH TaKKe ey, Kak:

— (opmupoBanue HHTEJUICKTYallbHO Pa3sBUTOH JIMYHOCTH, FOTOBOH K camMo00pa3oBanHIo,
COTPYAHHYECTBY, CaMOCTOSTENEHOMY HPHHSTHIO PeLIeHHH, CHocoOHOM amanTHpoBaThCa K
OBICTPO MeHsFOIMMCS yCITOBHSM JKH3HH;

— HalpaBJICHHOCT OOYYEeHHS Ha CHCTEMATHYECKOe npuobierue obyvyarommxes K
CaMOCTOSTENILHOH  MO3HABATEIbHOM ACATCILHOCTH,  HAyYHBEIM  METOJAM  IIO3HAHHW,
GopmupyrommM MoTHBaIHMIO H Pa3BUTHE CIIOCOOHOCTEN K XMMHH;

— obecredyenne ycnosuii, CIIOCOOCTBYIOIIMX HPHOOPETEHHIO obyJaromumMucs omnerra
Pa3HO00Opa3sHOH NeATeNbHOCTH, MO3HAHUS U CaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIH 1), HMEIOIINX YHUBEPCAILHOE 3HAUCHHE ALt Pa3NIHYHBIX BHIOB JIEATEIBHOCTH;

— (hopmupoBanne obmieit (GyHKIHOHATBHON 1 CCTECTBEHHO-HAYYHOM rPaMOTHOCTH, B TOM
HHCIIC YMCHHI OOBSICHSATE M OLICHUBATD IBJICHHS OKPYKaIOIIEro MUpa, HCIIO/Ib3ys 3HAHHS U OIIbIT,
TIOJIyICHHBIC TIPH M3YYC€HHH XUMUH, IPHMEHSATE X NpH pEeIIeHUH Ipo0bjeM B IIOBCEIHEBHOIM
KU3HU U TPYZOBOM JIeATENLHOCTH;

— (hopmupoBanue y o6ygarommxcs TYMaHHCTHYECKHX OTHOLIECHHH, TOHUMAaHHS [EHHOCTH
XHMHYECKHX 3HAHHH U1 BBIPAaGOTKH 3KOJIOTHYCCKH LIeIeCO000PasHOro IOBE/CHUS B GHITY W
TPYOBOH NEATE/BHOCTH B LEJSX COXPAHEHHS CBOETO 3710POBbsl M OKDY KaIOLIeH IIPUpPOIHOMH
Cpebl;

— PasBUTHC MOTHBALUH K 00YYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H CAaMOBOCITHTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYENOBEYECKHX NEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BEIGOpY
IPOGUIIA M HANPABICHHOCTH NaTbHeHIIEro o0yueHms.




Ob1ee gucio YacoB, OTBEAEHHBIX

AT U3YYEHUS! XUMHH Ha YPOBHE OCHOBHOL'O obmero
o0pasoBaHusl, cocTaBIsIeT B 9 Kjacce — 72

Jaca (2 vaca B Hefemo).



COIAEPXXAHUE OB YUYEHUSI
9 KJIACC

BemeerBo n xumuveckas peaknus

[lepuonyecknit s3akom. Ileprommueckas cucrema XHUMHYECKHX osneMeHtoB J[, H.
Menneneea. Crpoenne aTomos. 3aKOHOMEPHOCTH B H3MeHEHHH CBOHCTB XHMHMYECKHX
SNICMEHTOB IEPBBIX TPEX NMEPHOIOB, KAIHS, KANBLHS H HX COCIMHEHHH B COOTBETCTBHH C
TIOTIOXKCHHEM 31eMeHTOB B [leproaudeckoii cucteme 1 CTPOEHHEM MX aTOMOB.

CTpoenne BemecTsa: BBl XHMHYECKO CB3H. THIBI KpHCTalTHueckux PEIETOK,
3aBHCHMOCTb CBOMCTB BEILECTBA OT THIIA KPHCTAIUTHIECKOH PEIIETKH U BHIA XHMHYECKOH CBSI3IL.

Knaccudpuxanus u HOMCHK/IaTypa HEOPTaHHYECKHX BEIIECTB. XHMHYeCKHe CBOHCTBA
BCIICCTB, OTHOCSAMIMXCA K Pa3sIHYHBIM KIaccam HEOPraHUYECKHUX COEAMHEHHH, reHeTHYecKas
CBA3b HEOPraHHYECKHX BEIEeCTB.

Knaccnbukanus xumugeckux PCAKIHH O pasJIMIHbIM HPH3HAKaM (110 YHCIIY H COCTaBy
YHaCTBYIOIINX B PEAKIHH BELUECTB, II0 TEIIOBOMY 3¢ dexTy, 10 H3MEHEHHIO CTeNeHeH OKHCIeHHs
XMMHYCCKHX ~ 3IEMEHTOB, II0 0OpaTMMOCTH, IO YYacTHIO  KaTajM3aTopa). OJK30- u
SHIOTCPMUYECKHE PEAKIHH, TEPMOXHMHIECKHE YPABHEHHS.,

[lonsaTne o ckopoctH XHMHYECKO peakmuu. Tlonarne 06 obpartumex u HeoOpaTHMbIX
XHMHYCCKHX peakumsx. [IoHATHE O TOMOreHHEBIX W FeTCPOTrCHHBIX peakiusx. [loHsTHe o
Kkatanuse. [TonaTue o XuMuveckoM paBHOBECHH. DaKTOpHI, BIUSIONIKE HA CKOPOCTH XHMHYECKO
PCAKIIHH U TIOTIOXEHHE XMMHYECKOTO PABHOBECHS.

OKHCIATEIBHO-BOCCTAHOBHTE B HBIC PCaKnuH, OSIEKTPOHHBIH OallaHC OKHCIIMTEILHO-
BOCCTaHOBUTENBbHOM peakuuu. CocTaBieHHe ypaBHEHMiA OKHCIIMTEJIbHO-BOCCTAHOBHTELHBIX
PEAKIMH C UCIIONB30BAHMEM METO/IA JJIEKTPOHHOrO HanaHca.

Teopus snexrponuTHaeckoit muecommanmm. OIEKTPOIUTBI M HEINEKTPOIIHTEL Karnonsi,
AHHOHBI. MeXaHn3M Iucconualny BemecTs ¢ Pa3IHIHBIMH BHAaMH XUMHYeCKOH cBa3u. CTenens
Aucconuauny. CHIBHEBIE U clabble 5IeKTPOITHTEL

Peakuun nonnoro o6mena. Venosus IPOTCKaHMs peaKIHH HOHHOro 0OMEHa, MOJHBIE U
COKpalIEHHbIE WOHHBIC YpaBHEHHUs peaxiuii. CBoiicTBa KHCJIOT, OCHOBaHHH M COJIEH B cBeTe
TIPE/ICTABIIEHHH 00 OIEKTPONHTHIECKOH mucconmanuu, KadecTBeHHEIe PCaKIMd Ha HOHEL
ITonsTHe o rugponm3e coeii.

Xumuueckuii yxcnepumenms:

O3HAKOMJICHHE € MOJCJAMU KPHCTAUIHYECKHX PEIIETOK HEOPraHHYECKHX BEIIECTB —
METAJUIOB M HEMETaIOB (rpaduTa M aiMasa), CIHOXKHEIX BEIIECTB (xmopuna HaTpus),
HCCIICI0BAHAE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMH OT BO3ICHCTBHS Pa3IHIHBIX
(axTopoB, ucciegoBanme SJICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCA IUCCOMHAIMH
KHCIIOT, IETI0YeH ¥ Colieli (BO3BMOXKHO MCIOIB30BAHHE BHIEO MaTepHaioB), IPOBEICHHE OIBITOR,
WITIOCTPUPYIOMINX MPH3HAKH NPOTEKaHHMA DPEaKIMii MOHHOro o6MeHa (obpazoBanue ocamka,
BBIICIIEHHE ra3a, o0pa3oBaHHE BOJBI), ONBITOB, HJUTFOCTPUPYIOIIHX IIPUMEPHI OKHCIHTEIBHO-
BOCCTaHOBHTE/IPHBIX PEAKIHi (TOpEHHe, peakiih pa3loKeHHs, COCIMHEHHS), PACIIO3HABAHUE
HCOPraHWYeCKHX BEMIECTB C IOMOMBIO KAaYCCTBEHHBIX peaknuil Ha HOHBI, peIleHHE
9KCIIEPHUMEHTAIBHBIX 3a71a4.

Hemeraiuibl m HX coexnnenns

Obwas xapakrepuctuka ramoreHos. OcoBGeHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHEBIE
creneHu okucneHus. CrpoeHume M (u3mMuecKHe CBOHCTBA IIPOCTBIX BEIIECTB — TIaJOTEHOB.
XuMHYeckue cBoicTBa Ha IpuMepe Xiopa (B3aHMOJEHCTBHE ¢ MeTaUlaMH, HEMETAIIAMH,
menoyamu).  Xnoposomopon. ComnsHas KHCIIOTa, XMMHYECKHE CBOHCTBa, MOJyueHHe,



lipuMenenne. [lelicTBre Xnopa u XJIOPOBOZIOPOZIA HA OPraHH3M YejIOBeKa. Baxneitmme xmopussr
H HX HaXO0)/ICHHE B IIPHUPO]Ie.

cepsl. CepoBomopoz, crpoenue, busnyeckne m xumuveckue CBoHcTBA. OKCHIBI cephl Kkak
TIPE/ICTABUTENIH KHCJIOTHBIX OKCHIOB. Cepnas xucnora, dusmaeckue u XHMMHYECKHE CBOHCTBA
(oBuie xak mpencraBuTeNIs Kiacca KHCJIOT U crieluduyeckue). XumMuueckue PeakIuy, nexanime
B OCHOBE NIPOMBIIIEHHOI'0 CIIOCO6a TI0IyaeHUsA CepHOi Kuc10ThL. [IprMenenme CEPHOM’ KHCIIOTEL
Comu ceprOM KmCiOTEL KaueCTBCHHAA peaKkuds Ha Cyib(aT-HoH. Haxoxnenue cepsr u es
COCIMHEHHH B mpupoe. XUMHYECKOe SarpA3HEHHE OKPYXKAIOIIEH CPe/lbl COeNHHEHUIMMU CepsI
(kucoTHEIE 0K IH, 3arpA3HCHUE BO3AyXa H BOJOEMOB), CIIOCOOEI ero NIpEeIOTBpAIECHHS.

Obwmas xapakTepucTHKa 5IeMEHTOR VA-rpymer.  OcoGermocta CTPOCHHSA aTOMOB,
XApaKTCPHBIE CTEICHH OKHCIEHHs. Asor, PaclpoCTpaHeHHe B IpHpone, (HU3MYeckHe u
XHUMHYecKue cBoicTBa. Kpyrosopor azora B MPHpPoZe. AMMHAK, €ro (pM3MIECKHe U XHUMHIECKHe
CBOHCTBa, IIONy4eHue u npuMenerue. Coln aMMOHHS, UX (PU3HYECKHE W XUMHYeCKHe CBOMHCTBA,
lpuMeHenHe. KaueCTBeHHas peaKius Ha MOHBI AMMOHS. A30THast KucioTa, e IIOJIyYEeHHE,
bushyeckne u XmMuueckme cpoiicTma (obmme xak mnpencTaBuTens Kiacca KHCIOT H
cienupudeckre). Henoms3opanne HUTPaToB M coJiell aMMOHHsA B KadecTe MHHEPAJIBHEIX
ynobpennii. Xumudeckoe SarpASHCHHC OKPYXAKOLIEH CPEIbl COCAMHEHUIMH 230Ta (KHCITOTHBIE
AOXIH, 3arpsA3HCHHE BO3/yXa, IOYBBI M BOI0EMOB). @ocop, amroTpommHbie MoaudUKAITN
hocdopa, pusmueckne u xumuueckue cBoicTBa. Okeun docdopa (V) u docdopuas kucnora,
(usmyeckue u XumHUecKHe CBOMCTBA, IONyYeHme. Hcmonpiopanme docharos B kauwecrse
MHHEpPATBHBIX Y100peHuii.

O6mwas xapakrepucTHKa 3MeMEHTOB IVA-rpynmsr.  Ocobennoctn CTPOCHHS aTOMOB,
XAPAKTCPHBIC CTEICHH OKHC/ICHHS. YTIepox, AJUIOTPONHEIC MOAH(HKALMH, PACIIPOCTPAHEHHE B
IpupoJe, pHU3NIECKHEe H XHMHYECKHE CBOJCTBA, Ancopbuus. Kpyrosopor yriaepona s IpHpPOJIE.
Oxcunpr yriepona, ux dusmueckne u XHMHYCCKHE CBOMCTBA, MEHCTBHE Ha JKMUBbIC OpraHu3Mel,
IIOJIyYCHHE M IIPHMEHEHHE. DKOJOIHYECKHe IPOOJIEMEI, CBA3aHHEIE C OKCHIOM yriepoga (IV),
THIIOTE3a rNOOANbHOrO MOTEINIEHHs KIMMATa, NapHHKOBBIA 5QdexT. YrompHas kuciaora u e
COJH, UX (H3UYECKHE M XHMHYECKHE CBOHCTBA, NOJyYeHHE H NpUMeHeHWe. KavyecTBeHHas
peaKnus Ha KapOoHaT-HOHbL Mcnons3oranme kapOoHATOB B GbITY, MEAHIMHE, IIPOMBILIEHHOCTH
H CeIbCKOM XO035HCTBE.

Ilepponadansueie mOHATHA 06 OpraHHYecKuX BEILECTBAX KaK O COEAMHEHHSX YIIepoa
(Metan, 5TaH, 9THIIEH, aneTHICH, STAHOI, IIALEPHH, YKCYCHas! KUCIoTa). [IpHpo/IHbIe HCTOYHHKH
YTJICBOZI0POJIOB (YrOJib, TIPUPOIHBI ras, He(Th), IPOJYKTHI HX nepepaboTku (6eH3uH), uX poIb
B ObITy 1 mpoMbmIeHHOCTH. [IoHATHE O GHOTOTHYECKH BOXHBIX BEINECTBAaX: JKUpax, Gelkax,
YIVIEBOJAX — W HX POJIH B JKHM3HHU YeJIOBEKA. Marepuanshoe enuncTBO OpPTraHHYeCKHX H
HEOPraHHYECKHX COEHHEHHII.

Kpemnuit, ero dusmueckne um xmMumueckue CBOHCTBA, IIOJNyYEHHE M HPHMEHEHHe,
Coenunenns kpemuus B npupone. OOmue mnpencraBieHus o6 okcuae kpemuus (IV) u
KpEMHHEBOH KHC/I0Te. CHIIHKATHI, X HCIIOJIB30BALKE B ObITy, B IpOMBINLIEHHOCTH. BaxHeiimue
CTPOUTE/ILHBIE MaTepHallbl: KepaMHKa, CTEKJIO, LeMEHT, OeToH, jxene306eTon. IIpoGrems
0€301acHOro HCMOIB30BaHKS CTPOMTE/IPHBIX MAaTEPHAJIOB B IIOBCEAHEBHOM YKU3HH.

Xumuueckuit sxcnepumenms:



HCII0JIb30BaHUE BUTICOMATEPHAIOB), 03HAKOMIIeHHE C obpasmamu  xmopmsop (ranorennnos),
O3HaKOMIeHHE ¢ o6Gpasmamu CEPEl H €€ CcoeqUHEeHUSIMH (Bo3MOXKHO HCIIOJIb30BaHHe
BHJICOMATEPHAIIOB),  HabofeHue npomecca  oOyriuBaHHs Caxapa mox pneificrBHem
KOHICHTPUPOBaHHOH cepHOi KHCJIOTEI, M3y4eHHE XHMHYECKHX CBOHCTR pasbaeiennoii CepHOM
KHCIIOTEI, NpOBeJeHHE KadecTBEHHOMN PCaKIUl Ha Cynb(ar-HOH U HabroneHue IIpU3HaKa e
[IPOTEKaHHs, O03HAKOMIIEHHE C (usHMdecKuMHE cBOMCTBaMY a3ota, gocdopa u ux coemmEeHmit
(BO3MOXHO HCIIONB30BaHMe BHJICOMATepHanoB), 06pasuamMu a30THEX i tbochoprsix yaobpenwuit
TOMydenue, cobupanue, pacnosmapanme H H3y4CHHE CBOHCTB amMmHaKa, IIPOBEICHHE
KAICCTBEHHEIX peaKkuuii Ha HOH aMMOHUY 1 docdar-non u H3YHCHHE PU3HAKOB HX [IPOTEKAHHUS,
B3aUMOJielicTBHE KOHLCHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MEIBIO (BO3MOXKHO HCIIOJIB30BaHMe
BH/IEOMAaTCpPHAIOB), H3ydeHHe Mozeleit KPHUCTAIMYECKUX  peméTok ammasa, rpadwura,
bynrepena, osHakoMIeHH e ¢ TIPOLECCOM ancOpOUHH pacTBOPEHHEIX BEMIECTB aKTHBHPOBAHHBIM
YIIIEM U YCTPOHCTBOM TIPOTHBOTa3a, MOy YenHe, coOUpanue, PaClo3HaBaHHeE H U3YYEHHE CBOHCTR
YIJIEKHCIIOTO Ta3a, MPOBE/IEHHE KAYECTBEHHEIX Peaknuid Ha KapGoHar u CHIIHKAT-HOHBI W
H3yYEHHE IPHU3HAKOB uX IIPOTCKaHHsA, O3HAKOMJIEHHE ¢ OPOAYKIHEH  CHIMKATHOL
IIPOMBLIIIUICHHOCTH, peHIcHHe IKCTIEPUMEHTAILHEIX 3a/1a4 110 TeMe «BaxHeHmme HEMeTaJUIbl U X
COCIIMHEHHS »,
Meranne! n nx COeTHHEHHUSI

[IPHMEHCHHUE B OBITY U MPOMBINLICHHOCTH.

Illenounsre metams:: monoxenue g Tlepromuyeckoit cucTeMe XHMUTECKHX 3JIEMeHTOB /.
H. Menpeneesa, CTPOCHHE HX aTOMOB, HaXOXIECHHE B npupone. OU3HYCCKHE H XUMHYECKHE
CBOHCTBa (Ha mpuMepe HaTpHs ¥ Kamus). OKCHIBI M THIPOKCHIET HaTpus U kanus. [Ipumenenne
HICIOYHBIX METAJIOB H MX COEIHHEHMI,

[IMenouno3emenbHBIE MeTATEL MarHui ¥ KaJbluii: IonoxeHue B IMepuonnyeckoii cucreme
XHMHYCCKUX 31eMeHTOB J[. W. Menpneneesa, crpoenne ux aTOMOB, HaXOXJIEHHE B HPHpOE.
Du3nyeckHe H XUMHYECKHe CBOHCTBA MAarHMSl M KaJbIUd. Baxueiiiune coemnnenns KaJlbIUst
(oxen, ruppokcH, coutnt). JKECTKOCTE BOABI M CIOCOBEL ed YCTpaHeHHs.

ATOMMHUI: TIONOXEHHE B lleprommaeckoit cucreme XHMHYCCKHX ojieMeHToB [, H.
Menneneesa, crpoenne aToMa, HaXOXIeHHe B mpupoje. Ousnyeckue u XHMHYECKHE CBOHCTBA
AMOMHHHA. AM(OTEpHSBIe CBOMCTBA OKCHIIA 1 THIPOKCHIA ATFOMHHUS,

Keneszo: monoxenue B Ileprnonuaeckoit cucreme XHMHYECKUX 3jieMeHTOB [, U,
Menneneesa, crpoenue aToMa, HaXOXIOeHHE B mpupose. Ousnueckue u XUMHYECKHE CBOMCTBa
Kenmesa. OKCHIBL, THIPOKCHIBI H COMH Kenesa (II) u xenesa (III), ux COCTaB, CBOHCTBA H
IOy YeHHe.

Xumuveckuii IKCnepumenm:

O3HaKOMJICHHE C 00pa3iaMy MeTaJIOR 1 CILIaBOB, HX (PH3HYECKHUMH CBOMCTBAMH, H3y4YEHHE
PE3YIETATOB KOPPO3MH METALIOB (BO3MOKHO HCII0/Ib30BAHHE BH/ICOMATEPHATIOB), 0COGEHHOCTEH



B3aUMOZICHCTBHS  OKcmya KaIbIUS u  Hatpus c¢  Bopjoi (BO3MOKHO  MCIONIB30BAKME
BH/ICOMAaTEPHAIIOB), MccnenoBanme CBOHCTB JKECTKOH BozEI IIpouecca ropeHus xenesa p
KHCIOpoze  (BO3MOXHO HCTIONIE30BAHHE BUIICOMATEPHAIIOR),  MpH3HAKOB IPOTEKAHUS
Ka9€CTBCHHBIX peaKIMil Ha HOHEI: MArHus, Kanblus, amOMHRHNA, UUHKA, Keleaa (IT) u xenesa
(I1I), mexu (I1), HabJoNeHue U omucanue IIPOLIECCOB OKPALIHBAHMS IIaAMEeHY HOHaMH HaTpus

OTPaBJICHHSIX.

Xumudeckoe 3arpssmenne OKpyXarommeii cpespl (penensHas AOIYCTUMAst KOHIIEHTpAIHs
BeIIECTB, nanee — [T/IK). Pone xumun B PCIICHHHA 3KOJIOTHYECKHX TPoBIieM.

Xumuueckuii IKcnepumenm:

H3y4CHHE 00pa3IoB MaTepHaon (cTexio, crinaBer METAILIOB, II0IMMEPHBIE MaTepHaIbY).

Mestcnpeomemnsie cenzu

Peamusanus MEXIIPEAMETHBIX CBA3EH NP M3YYCHUH XUMHH B 9 Kknacce ocymectrisercs
I€PE3 HCII0/IB30BaHKE KaK 00IIHX CCTECTBCHHO-HAYYHBIX TOHATHH, TaK 1 TIOHSATHH, SIBJIAOIHXCS
CHCTEMHBIMH JUISL OT/IETBHEIX [IPeIMETOB CCTCCTBEHHO-HAYYHOT'O I[HKIA.

Obmue CCTCCTBCHHO-HAYYHbIE OHSTHS: HaYYHEI daxr, ramnoresa, 3akom, TEOPHs, aHAJIU3,
CHHTE3, Kiaccupukanus, HE€PHOMIHOCTE, Hab0eH e, OKCIICPHMEHT, MOJENTHPOBaHKe,
H3MEpeHIe, MOJIeIb, ABJICHHE, IAPHHUKOBbII s dexr, Texnonorns, MaTepHakl,

Qusuka: Matepus, aTOM, OS/ICKTPOH, MpPOTOH, HEHTPOH, HOH, HYKJIMJ, H30TOIEI,
PallHOaKTHBHOCTh, MOJIEKYJIa, SNCKTPUYECKHH  3apsyi, npoBogHUKH, IOJIYIIPOBOIHUKH,
AUSICKTPUKH, (oTos71EMenT, BEILECTBO, TeN0, 00BEM, arperatHoe cocrosmme BeIlleCTBa, ras,
PAaCTBOD, PaCTBOPUMOCTD, KPHCTAILINYECKAS] PEIETKa, CIIaBkl, hU3HICCKHE BEJIMYHMHBI, € THHUIIb]
H3MEPEHHSA, KOCMHYECKOe IIPOCTPaHCTBO, IUIaHEeTEl, 383161, ComHIle.

buonorusa: ¢orocunres, AbIXaHue, Guocepa, skocucTema, MHUHEPAIIbHBIE YI0OpeHus,
MHKPO3JIEMEHTEI, MAKPODJIEMEHTHI, TATATEIIbHEIE BEIIeCTBA.

['eorpagmus: arMocgepa, rugpocdepa, MHHEPAIIBI, TOPHbIE IOPOABI, MOJE3HEIE
HCKOTIaeMbI€, TOILTMBO, BOJHEIE PECypChL.



INIAHUPYEMBIE PE3YJIBTATHI OCBOEHHS IIPOT'PAMMBI IIO XUMHH HA
YPOBHE OCHOBHOI'Q OBLIEI'O OBPA3OBAHUS

JUAYHOCTHBIE PE3YJIbTATBI

JlimanocTHBIe  pesynbTaThr OCBOCHHS MPOrpaMMBI  OCHOBHOIO obImero o6pasoBanms
AOCTHraroTCs B X01€ 00yJYeHHs XUMHH B CAMHCTBE y4eOHOM M BocIHTaTe bHOM ACATENLHOCTH B
COOTBETCTBHHM  C  TpaAHIHOHHBIMU poccHiickuMu COLHOKYNIBTYPHBIME H  JYXOBHO-
HPABCTBCHHBIMH LEHHOCTSMH, TIPUHATBIME B OOIIECTBE MpaBHiaMu u HOpMaMH IOBENEHUS U
CIIOCOOCTBYIOT IIpoleccam CaMOTIO3HAHHS, CAMOPA3BUTHS U CoLHanu3anud obyyarommxcs,

JInaHoCcTHEIE PE3YIIBTAaTEl OTPAXKAKOT T'OTOBHOCTE o0y4Jarommxcs PYKOBOJACTBOBAThCS
CHCTEMOIl [IO3UTHBHBIX EHHOCTHEIX OPHCHTAllMH U pacIlMpeHHe OIbITa ACATCIIbHOCTH Ha ed
OCHOBE, B TOM YHCJIE B YaCTH:

1) narproTHyeckoro BOCIIMTAHHSL;

MHpa u 0d11ecTBa;

2) rpaKaaHCKOro BOCIHTAHKS:

KOJLJIEKTHBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  mONe3HOH,
yuebHouceIen0BaTeNECKOH, TBOPYECKOH M JpYrux BHiax ACATEIBHOCTH, TOTOBHOCTH K
Pa3HO00pa3HOl COBMECTHOM AesTebHOCT] 1IPH BBITIOJTHEHHH Y4eOHBIX, [103HABATEIbHEIX 3aau,
BEINIOMHCHHH  XHMHYECKAX 3KCIEPHMEHTOR, CO3I@HHH  y4eOHBIX MPOEKTOB, CTPEMIICHHA K
B34UMOIIOHUMAHHIO H B3aUMOIIOMOIIH B llporiecce TOH y4eOHOH AeATENBHOCTH, IOTOBHOCTH
OLCHUBATE CBOE ITOBEICHUE H IIOCTYIIKH CBOHX TOBAPHUIIEH C MO3HIIMH HPABCTBEHHEIX 1 IIPaBOBBIX
HOPM € y4€TOM OCO3HaHUA IOCIEICTBHIL MOCTYIIKOB;

3) ueHHOCTH HAYYHOI0 MO3HANMS:

MHPOBO33pCHYECKHE  IpPENCTABICHMS O  BEMIECTBE K XHMHYECKOH  peakiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM H COCTABIISIOIIHE OCHOBY JUIs
TIOHUMAHHS CYIHOCTH HAYYHOM KapTHHEI MHpa, NPC/ICTABIEHHS 06 OCHOBHBIX 3aKOHOMEPHOCTSX
PasBUTHS IIPUPOMbI, B3aHMOCBSI3AX YETOBEKA C TIPUPOTHOH CPENOH, O POJM XHMHH B NO3HAHHK
STHX 3aKOHOMEPHOCTeI!;

[I03HaBaTE/IbHbIE MOTHBEL, HAIPABIIEHHEBIE Ha TIOMy4CHAE HOBBIX 3HAHHH [0 XHMHH,
HEOOXOMMMBIE U 06BACHEHHs HalJIIOIaeMbIX TIPOLIECCOB H SBJICHHH, I103HABATEJLHOIH,
HH(OPMAIMOHHO} U YHTaTeTHCKOMN KYJIETYPBI, B TOM YHCJIE HABBIKOB CaMOCTOSTEIBHOM paboTEI
C Y4eOHBIMH TEKCTaMH, CIPaBOYHOIN JIATEPATypO, JOCTYIHBEIMH TEXHHYECKUMHE cpencTBaMu
MH(pOPMAaIIMOHHEIX TEXHOJIOTHf;

HHTEPEC K OOYYEHMIO M MO3HAHHIO, M0O03HATENEHOCT, TOTOBHOCTh H CIIOCOGHOCTE K
camMo00pa3oBaHuIO, IPOEKTHOH H HCCIIEI0BATEIIECKOH NEeATENBHOCTH, K OCO3HAaHHOMY BBIGOpY
HATpaBJICHHOCTH U YPOBHS 06ydYeHHS B abHelem;

4) hopmupoBanus KYJbTYPBI 310POBbS:

OCO3HaHHE UCHHOCTH JXH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KM3HH, 0CO3HAHHe TOCTCACTBHH M HCNPHATHE BPEIHBIX [PHBHIYEK
(YynotpeGnenus ankoromns, HapKOTHKOB, KypPeHHs), HEOOXOMMMOCTH COGIOMeHHs IIPaBHIT
OesomnacHocTH Ipu 0GpaIIEeHHH ¢ XHMITYeCKIMH BELIECTBAMH B OBITY M pealbHOI KH3HH;



5) TPyAOBOro BocnATaHus:

HHTCPEC K NPAKTHYECKOMY H3yUeHHIO npodeccuii u Tpyna pazmuuroro polia, yBakeHHE K
TPYLy ¥ pe3ynbTaTaM TpymoBoii ACATCIBHOCTH, B TOM YHCJIE HA OCHOBE [IPUMEHEHMS IPEIMETHEIX
SHaHHH 10 XUMHH, OCO3HAHHLL BEIOOD HHIMBHIyaIbHOI TPACKTOPHH NPOLOIKECHHS
00pa3OBaHHs ¢ yY&TOM JHIHOCTHEIX HHTCPECOB H CIOCOOHOCTH K XHMUH, 00IIeCTBEHHBIX
HHTEPECOB M nOTpebHOCTEH, yememmoii npodecCHOHANBHON  mesTenbHOCTH | pasBUTHS
HEOOXOMMMBIX YMEHHI, TOTOBHOCTE aIalTHPOBATECS B POdeCcCHOHAIBHO cpene;

6) 5Ko/I0rHYecKOro BocmuTanus:

SKOJIOrHYECKH 1eNleco00pasHoe OTHOIIEHHE K TIPHPOZIe KaK HCTOYHHUKY JKH3HM Ha 3eMile,
OCHOBE €€ CYINCCTBOBAHMS, MOHHMAHHE ICHHOCTH 30poBOTO M OesomacHoro obpaza KH3HH,
OTBETCTBEHHOE OTHOLICHHE K coOCTBEHHOMY usnveckomy u ICHXHYECKOMY 310POBEIO,
O0CO3HAHHE LEHHOCTH COGIIONCHUS TIPABII GE301aCHOT0 TIOBE/ICHUA TIpH paboTe ¢ BemecTRamuy,
d TAIOKE B CHTYalUsX, YTPOXKAIOLIEX 30POBbIO M SKH3HU JIo/Ieit;

CIIOCOOHOCTH MPHMEHSTH SHAHHA, TI0JIy4aeMbIe IIPH H3YYCHUH XHMHAH, /UL pelleHus 3a1ay,
CBASAHHBIX C OKpYXKAIOIIEH MpHpOXHO#H Cpeod, ISl IOBBIIIEHHS YPOBHA 3KOJIOTHYECKOI
KYIBTYPEI, OCO3HaHUS II106ATBHOrO XapaKTepa SKONOrHICCKAX NpobieM  myTel ux peleHus
IIOCPEICTBOM METONOB XHMHH, 3KOJIOTHYECKOIO MBIIITICHAA, YMEHHS PYKOBOJCTBOBATHCH HM B
TI03HABATEIbHOM, KOMMYHHKATHBHOM COLHAIIEHOM IIPaKTHKE.

METANIPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpenmermrix PE3YIIBTATOB BBIACIAIOT 3HAYHMEIE IS (bopmupoBaHus
MHPOBO33peHHS OOIIeHAYYHbIE TOHITHS (3aKkon, Teopus, mpuHIwM, THII0Te3a, (aKT, CHCTeMa,
TPOLECC, IKCIEPUMEHT U JIpyroe.), KOTOphIe HCIIOMB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHEIX
IPEIMETax M MO3BOJIAIOT HA OCHOBE 3HAHHIL M3 STHX IPEAMETOB (POPMHUPOBATH TIPE/ICTABIEHHE O
LENOCTHOH Hay4vHOM KapTHHE MHpa, U YHHBEpCabHbIE Y4eOHBIE MeHCTBHA (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHEIE, PEryJATHBHEIC), KOTOPBIE 06ECHeUnBAIOT (opMHpOBaHME TOTOBHOCTH K
CaMOCTOATEILHOMY IIAHHPOBAHHUIO H OCYIIECTRJICHHIO Y4eOHOI JesTeNbHOCTH,

Iosnararennubie YHHBepCa/IbHbIC Y4eOHbIE AelicTBHS

basosble orugeckue geiicreus:

YMEHHA HUCIONIB30BATh NPHEMBI JIOTUYECKOTO MBIILICHHS IIPH OCBOCHHHM 3HAHHIi:
PAacKpPLIBAaTh CMBIC]T XAMHYECKHX HOHSTHIA (BEIIENSTE HX XapaKTCPHBIC IPH3HAKH, YCTAHABIMBATH
B3aUMOCBA3b C NPYTMMH MOHATHSMH), HCIIOJIB30BATh MOHSTHS I O0BACHEHHS OTHENBHBIX
(haKTOB M SABIICHUI, BRIGHPATE OCHOBAHUS 1 KPUTEPHH [T KIIaCCHPUKALINH XHMHYECKHX BEIECTR
M XUMUYECKHX PEAKIMH, yCTaHABIMBATH NPHIMHHO-CIIEACTBEHHEE CBS3M MexXJry obbexkTamu
H3YICHHS, CTPOHTH JIOTHYECKHE PacCyKICHHS (MHIYKTHBHBIE, NEMyKTHBHbIE, O aHaJIOTHH),
AC/IaTh BBIBOZBI U 3aKITIOYEHHS;

YMEHHC NPHMEHATh B IIPOLIECCE IO3HAHUA MOHITHS (mpenMerHbIe B MeETanpe/JIMETHBIE),
CHMBOJIHYECKHE (3HAKOBEIE) MOJIENH, HCIONMB3yeMBIC B XMMHH, NpPe0Opa3OBBIBATE IIHPOKO
MPHMEHACMBIC B XHMHH MOJENbHBIE MPE/ICTABICHAS — XHMHYECKHH 3HAK (cuMBOII 31IEMEHTa),
XUMHYecKas (GopMyna M ypaBHEHHE XHMHYECKOM PCAKUHH — IIPH peINeHHH Y4eOHO-
MO3HABATCNIBHBIX  3a/a4, C y4Y6TOM OTHX MOMIEIBHEIX IIPDEJICTABICHHUH BBIABIATH W
XapaKTCPU30BaTh CYIIECTBEHHBIE MPH3HAKH H3yYaeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB H
XUMUIECKUX PCAKUMH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, IIPHYHHHO-CIIE/ICTBEHHBIE CBA3H H
IIPOTHBOPEYHS B U3yYaeMbIX IPOLECCAX U SBJICHHX.

baszoBbie necaenosarennckue aeiicTeus:



YMEHHE HCIIOJIb30BaTh IIOCTaBIIEHHEIE BOIIPOCEI B Ka4yecTee HHCTpyMEHTa IIO3HaHUs, g

TAKXKC B KavecTBe OCHOBH UL hopMupoBanms THIOTE3bl 1O mpoBepke IIPaBHJIBHOCTH
BBICKa3bIBAEMbIX CYXKJICHUIL;

HCCIIeI0BaHH s, COCTABIIATE OTYET o IpoJenaHHoif pabore,

Pabora ¢ unpopmanmeii:

YMCHHC BBIOHDATH, aHATH3UPOBaTH 1 HHTEPIPETHPOBATL HH(OpMarHIo Pas3JIn4HBIX BHJIOB
H Gopm TIPENCTABICHHS, IOJTyYaeMyIO U3 Pa3HBIX HCTOYHHKOB (Hayuno-monynsprag JHTEpaTypa
XMMHYECKOTO COlep)KaHms, CIIPaBO4HBIE TOCOGHS, pecypcr Hureprera), kputiuecku OLIEHHBATE

YMEHHE HCIOJIb30BaTh H aHAIIM3UPOBATE B MpoLlecce yueGHOH u HCCIIeI0BaTeIbCKOLL
ACATEIEHOCTH MHGOPMAIHIO O BIHSHHK TIPOMBIIUIEHHOCTH, CEIBCKOTO X03gHCTBA 1 TpaHcnopTa
Ha COCTOsIHHE OKpYyKaromeii IIPHPOIHOM CpeIbl.

KommynuxaTupnnie YHHBepCa/IbHbIE y4eOHbIe AeliCTBHS:

YMCHHA 3aJlaBaTh BONpPOCEl (B XOZe IMaora M (wm) muckyccum) o CYIIECTRY
00Cyx/1aeMoit  Temp, dopmyimporats  com TIIPCATIOKEHUS.  OTHOCHTENBHO  BBIIONHEHMUS
NPEIOKEHHOH 3anaymn;

YMEHHSA MPE/ICTABIIATE II0JTyYeHHBIE PE3YIbTaThI I03HABATENBHOM JIESITEILHOCTH B YCTHBIX
M TIUCBMEHHBIX TEKCTaX; eaTh IPE3CHTALMIO PE3YIbTATOB BRINOIHEHMUS XHUMHYECKOTO
SKCrnepumenTta (naboparoproro OIIBITA, I1AOOPATOPHOH PaboTEl 110 HCCIETIOBAaHHI) CBOKHCTB
BEIIECTB, y4eOHOro npoekTa);

YMEHHS y4eOHOro CoTpymHHYecTBa co CBEPCTHHKAMH B COBMECTHON MO3HABATEILHON K
HCCJICIOBATEIILCKOH JIeaTebHOCTH TPH PEIICHUH BO3HHKAIOIMX NPOGIEM HAa OCHOBE yuéra
o0luX HHTepecoB u COTNIacoBaHUA MO3MUME (oGCyxkaeHus, ofMen MHEHHSIMH, «MO3TOBLIE
WITypMBI», KOOPIHHAIHSA COBMECTHEIX AEHCTBHIH, onpenenenue KPHUTEPHEB 110 OLIEHKE KadecTBa
BEITIOJIHEHHOH paGoThI H JApyTHe).

PeryasruBnsre YHHBepCaTbHBIE yueOHbIe JeiicTBHS:

YMEHHE CaMOCTOSTENLHO ONPEeNeIIsTh ek ACATEIIBHOCTH, [LJIaHHPOBATE, OCYIIIECTBIIATH,
KOHTPOIIMPOBAaTh M HPH HEOOGXOMUMOCTH KOPPEKTHPOBATE CBOIO JNEATENLHOCT, BEIOHpaTh
Hauboee 3 heKTHBHbIE CIIOCOGE] PELICHHUS Y4eOHBIX H TO3HABATEIHHEIX 3a]1a4, CaMOCTOATENLHO
COCTABIIATE HIIH KOPPEKTHPOBATH IPEI0KEHHbII AITOPUTM JAEHCTBHH NPH BBINOTHEHUY 3a1aHui
C Y4ETOM IOTyYeHHS HOBBIX 3HAHHIE 06 H3Y9aeMBIX 00BEKTaX — BeIlecTBaxX M peaknusx,
OLCHHBATL COOTBETCTBHE IMOYYEHHOTO PE3y/IbTaTa 3asBNICHHOM NENH, YMEHHe HCIIONb30BATE 1
AHATH3HPOBATE KOHTEKCTHI, IPEIaraeMbe B YCIIOBHH 3aaHHIA.

HNPEIMETHEIE PE3Y,JIbTATBI

B cocraBe mpenmernsix PE3YIPTATOB 10 OCBOEHHIO 06I3aTEIBHOIO COMepKaHus,
YCTAHOBJICHHOTO  NaHHOM  (enepabHOl pabodeit mporpamMMol, BRIzeNSIOT: OCBOCHHEIE



oby4aromuMucs Hay4HBIC 3HAHHSA, YMEHHMA M CIIOCOGHI ACHCTBHH, cremuduyeckue Juis
TpeaMeTHOl obsacth «XuMusiy, BHIBI IEATENBHOCTH 110 MONYYEHHIO HOBOrO 3HAHHS, €ro
HHTEPIPETalnH, IPeoOpa3oBaHmI0 1 IIPHMEHEHHIO B Pa3JIMYHBIX YYEOHBIX H HOBBIX CUTyaIusx.

K xonny o6ydenns B 8 kaacce NMPEAMETHBIC Pe3yJIbTaThl Ha 6Aa30BOM YPOBHE IOJIKHBI
OTpaXaTh CHOPMHUPOBAHHOCTE y o0yvaromuxcs yMeHuii:

PACKPLIBATB CMEICT OCHOBHBIX XUMHYECKHX TOHSITHIL: aTOM, MOJIEKYJIa, XHMHYECKHI
SJICMEHT, TIPOCTOE  BEINECTBO, CJIOKHOE BCIIECTBO, cMech (oaHOpomHAas
HCONHOPONIHAS), BaJCHTHOCTh, OTHOCHTEIbHAS arOMHasi W MOJeKyJspHas Macca,
KOJIHIECTBO BemecTBa, MOJIb, MOJISIpHAs Macca, MaccoBas 0J11 XHMUIECKOTO 3TeMEeHTA
B COCIMHCHMM, MONSADHEIA  06BEM, OKCHJ,  KHCJIOT3a, OCHOBaHHE, COJB,
JJICKTPOOTPHIATENBHOCTD, CTENEHD OKHCIJICHHS, XHMHYECKasl peaKIiisl, Kiaccupukanus
PeaKLMii: peakuiy coeqUHenns, peakuu PasTOKEHHS, PEAKIIHH 3aMEILEHHS, PeaKiHi
00MEHa, 9K30- U FHIOTEpMUYECKHE PCAKIHH, TeNI0BOH > dekT peakuun, sapo aToMa,
SJICKTPOHHBIA CI0H aroMa, aToMHas OpOHTaNs, pammyc aToma, XHMHYeckas CBS3b,
TOJSIPHAA M HETIONAPHAs KOBAJICHTHAS CBS3b, HOHHAS CBA3b, MOH, KAaTHOH, aHHOH,
PacTBOp, MaccoBasd /10715 BellecTBa (IPOLEHTHAS KOHUEHTpALKs) B PaCTBOPE;
HITIOCTPHPOBATE B3aHMOCBS3b OCHOBHBIX XMMHUECKIX IIOHATHH H HPUMEHSTH 3TH
IIOHATHA MPH ONIMCAHHUH BEMIECTB U HX IIPEBpAaICHHIA;

HCIIONIb30BaTh XUMHYECKYI0 CHMBONMKY JUId COCTaBJICHHS (OPMYJ BEHmIECTB W
YPAaBHEHMH XUMMYECKUX PeaKIIHil;

OUPENCIATE BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COENMHEHHSX, CTEIeHE
OKHCIICHHS 3JIEMEHTOB B OHHApHEBIX COCAUHCHUAX, TNPHHANNEKHOCTh BENIECTB K
OIPE/ACICHHOMY KIIacCy COEOHHEHHH 110 (opmynam, B XuMmHueckod cBszH
(KOBaJIEHTHAS ¥ HOHHAsT) B HEOPraHMYeCKHX COCTHHEHHSIX,

PACKpRIBATh CMbICT Ileproxuyeckoro saxoma JI. M. Mennereena: JIEMOHCTPHPOBATH
MOHMMAHHE TEPHONMYCCKOH 3aBUCHMOCTH CBOWCTB XMMHYECKHX 3JICMEHTOB OT HX
Tonoxkenns B Ilepuonuueckoii cucreme, 3axonoB COXPaHEHHS MAacChl BEINECTB,
HMOCTOAHCTBA COCTaBA, aTOMHO-MONEKY/IPHOTO YUEeHHS, 3aK0HA ABorazpo;

OIHCBIBATE M  XapaKTEPH30BaTh TaGIMYHYHO Gopmy TIleproamdeckoii crucTeMs
XUMHYECKHX 3JICMEHTOB: pPa3/M4aTh IOHATHS «TJIABHAS noarpynma (A-rpymma)» u
«moboyHas noArpymma (b-rpynma)», mamsle u Gombrmme IIEPHOMBI, COOTHOCHTH
0003HaYeHHs, KOTOPBIE UMEIOTCS B Tabmuue «lleproudeckas cucTeMa XEMHYECKHX
anementoB . U. Menneneera» ¢ uucnossivmu XapaKTCPHCTHKAaMH CTPOEHHS aTOMOB
XUMIIECKHX OIIEMEHTOB (COCTaB M 3apsj sapa, oOmee uHCiIo 3JIEKTPOHOB H
PACIIPCIICNIEHAE MX IO JIEKTPOHHBIM CIIOAM);

KIIacCHUIMPOBATh XHMHYECKHE SJICMEHTEI, HEOPTaHUYECKHE BEIIECTBA, XHMHYECKHE
Peaknuu (Mo YHCIy M COCTaBy YHacTBYIOIMX B PEAKIMH BEWIECTB, IO TEIIOBOMY
apdexry);

XapaKkTepu3oBarh (ONMMCHIBATE) OOLIME XHMHYECKHE CBOMCTBA BEILECTB pa3InYHBIX
KIacCoB,  MOATBEPXJas  ONMCAHHE IpPUMEPaMy MOJIEKYJISIDHBIX ~ YpaBHEHHi
COOTBETCTBYIOMNX XUMHYECKHX PEaKIlHii;

TIPOTHO3HPOBATH CBOHCTBA BEWIECTB B 3aBHCHMOCTH OT HX KaYeCTBEHHOIO COCTaBa,
BOSMOZKHOCTH IPOTEKAHHSA XUMUYECKHX [IPEBPALIEHHH B Pa3THMIHEIX YCIIOBHSIX;
BEMHCIIATE OTHOCHTENBHYIO MOJIEKY/APHYIO M MOJAPHYIO MacChI BEIIECTB, MaCCOBYIO
AOJIEO XMMHYECKOTO JJIEMEHTA 110 YOpMyJie COeNHHEHH S, MacCOBYIO JIONIO BEIECTRBA B
pacTBope, MPOBOIUTE PACUETHI IO YPABHEHHIO XHMHUYECKOM peaknuu;



CCTECTBCHHO-HAYYHEIE METOBI TO3HAHS — Ha0mozerue, M3MCpeHHE, MOJIeIHpOBaHHe,
SKCIEPHUMEHT (peabHEI 1 MBICJIEHHEIH);

PaCKpELIBATE CMBICII OCHOBHBIX XHMHYECKHX TIOHATHH: XHMHYECKHH TeMenr, aToM,
MOJIEKyJIa, HOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CII0XKHOE BEIECTBO, BaJICHTHOCT,
SNICKTPOOTPHIIATENBHOCTD, CTEIeHE OKHCIICHHS, XMMHYECKass DEaKIHs, XHMH9ecKas
CBAA3b, TEIIOBOH ekt peaxuum, MOJTb, MOJIIPHBIH 06BEM, PacTBOp, 3IEKTPOIIHUTEIL,
HESJICKTPOIIUTEI, 3IEKTPOIUTHYECKAs AUCCOLHAINSA, pPEaKIUH HOHHOro obmena,
KaTanusarop, XHMHYeCKOe PaBHOBecHe, oOpaTuMEBle ¥ HeoGpaTuMble  peakium,
OKHCJIHTEIbHO-BOCCTAHOBHUTE b HEIE PEaKUMH,  OKHCIIHTES, BOCCTaHOBHUTEIIb,
OKHCIICHHE H BOCCTaHORJIEHHE, ALIOTPOIIMS, aM(OTEPHOCTh, XUMHYECKas CBA3b
(xoBasneHTHas, HOHHAd, METaIHYeCKas), KPHCTaLIAYecKas pemeérka, Kopposus
MCTAIUIOB, CIJIaBBI, CKOPOCTh XHMHYECKO: PCAKIHH, NpEAeNbHO JI0mMycTHMAs
koHnentpanus I1JIK Bemecrea;

WIIOCTPHPOBATE B3aHMOCBS3h OCHOBHEIX XUMHYCCKMX MOHATHH W MPHMEHSTH 3TH
IIOHATHA IIPY OIMUCAHHH BEIECTB U HX IIpEBpaINeHHI;

HCHOJIE30BaTh  XHMHYECKYIO CUMBOJIIMKY JJIsl COCTaBJIEHHA dopmyn Bemecrs u
YPaBHCHUH XHMUYECKHX PeaKIrHii;

ONPEICIATh BANCHTHOCTH M  CTENCHb OKHCICHMS XHUMHYECKHX DJIEMCHTOB B
COCIMHCHUAX pa3MYHOIO COCTaBa, IIPHHAJUIEXKHOCTh BELIECTB K OIIpeIeIEHHOMY
KJlaccy coepuHeHH# mo QopMynaM, BE XHMHYeckoili CBA3M (KOBAJEHTHAS, HOHHAS,
MCTaTINIeCKas) B HEOPraHMYEeCKHX COCAMHCHMAX, 3apsi HMOHA 10 XHMHYECKON
opmyne, xapakrep CPEIbI B BOJIHBIX PACTBOPAX HEOPraHHIECKHX COCIUHEHHM, THIT
KPHCTAILIMYECKOH PEMETKH KOHKPETHOTO BEIIECTBA;

PAacKpeIBaTh cMbIcH Ilepuoamueckoro 3akoma . U. Meuneneesa u AEMOHCTPHPOBATH
€r0 IOHUMaHHe: OIHMCHIBATL H XapaKTepU30BaTh TabIHYHyI0 hopmy ITepumommueckoit
CHCTCMBI XMMHYECKHX 5JIEMEHTOB: pPa3/IHuaTh HOHATHSA «TIaBHAs mnoarpymma (A-
Ipynna)» u «mobounas noarpynna (b-rpynma)», mamsie w Gonsmme HEPHOIEI,
COOTHOCHTEH 0003HAYEHHSI, KOTOPbIE HMEIOTCS B IIEPHOHYCCKOM TabIIHIIE, ¢ YUCITIOBEIMH
XapaKkTCPUCTHKAMH CTPOECHHS ATOMOB XHMMHYECKHX JJIEMCHTOB (COCTaB M 3apsia szpa,
oOlllee YHCIIO 3MEeKTPOHOB 1 PACIIPEICICHIE UX 10 NEKTPOHHBIM CIOSM), 0OBICHSTS
oflMe 3aKOHOMepHOCTH B M3MCHCHUH CBOHCTB 3JIEMEHTOB M HX COCIMHCHHH B
IPEe/Iax MajibIX IEPHOIOB U IIIABHEIX TMOATPYNII C Y4ETOM CTPOEHHUS HX aTOMOB;



Peakmuu (mo wmeny u COCTaBY y9acTBYIOWMX B peakmuu BEIIECTB, 110 TeIwIoBOMy
s dexty, o uamenemno CTCICHEH OKHCITeHHS XUMUYecKix 3JIEMEHTOB);

IIPOCTBIX H CIIOMHEIX BCIICCTB, MOATBEPK/as OnHCcaHme HIPHMEPaMM MOJIEKYIIAPHEIX 1
HOHHBIX YpaBHEHUIH COOTBETCTBYIOIIUX XUMHYECKHX peakumii;

COCTaBIIATE ypaBHEHHs STCKTPOTUTHYECKOH AUCCOMaIm KHCIIOT, menoveit u conei,
IIOJIHBIE M COKpalIEHHbIE YPaBHEHHA peakuuif HOHHOro 00MeHa, ypaBHeHHs peakimi,
TOATBEPXKTAFOLIIX CYIIECTBOBaHHE TI'eHeTHYecKol CBASH MEeXJy BelecTBaMu
Pa3IMYHBIX KNaccoB;

PacKpeIBaTh CYIIHOCTE OKHCIIHTETEHO-BOCCTAHOBUTETb HEIX PeaKkImii  mocpencrsom
COCTABIICHUSA 3JIEKTPOHHOrO Gamanca 9THX PEAKIIHii;

TIPOTHO3HPOBATE CBOKCTBA Bemects B 3aBUCHMOCTH OT HX CTpOEHHS, BO3MOXHOCTH
IIPOTEKAHUS XUMHYECKIX IIPEBPAICHHI B pa3IHYHBIX YCIIOBHSX;

BBIYHCIIATH OTHOCHTENBHYIO MOJICKYIIAPHYIO H MOJISIPHYIO MAcCEI BCILECTB, MaCCOBYIO
AOJII0 XHMHYECKOT0 3/1€MEHTa 1o bopmye COCIMHEHNUS, MAaCCOBYIO 1010 BeIIlECTBA B
PAacTBOPE, MPOBOIUTE Pacy&TEI o YPaBHCHHIO XUMHYECKOMH peakuum;

cobmonare NpaBHa TMONB30BAHMS XHMHYECKoit NoCcymod wu Tab0paTOpHBIM

HHCTPYKIUAMH 1O BBIIONHEHHIO JA00PATOPHEIX XHMHYECKHX OMEITOR 110 TIOTyYEeHHIO |
cobHupanmio ra3000pa3HBIX BeliecTs (amMMuaka 1 yriekucioro rasa);

HPOBOJIMTE pEaKUKH, TOATBEPY K IArOHe Ka9CCTBCHHBIH COCTAB PaslIMIHBIX BelecTs:
PacClO3HABATE ONBITHEIM ITyTEM XJIOpUZ-, OPOMH-, MoaH.-, kap6onar-, docdpar-,
CHIIHKaT-, cCyibgar-, THIAPOKCHI-HOHBI, KATHOHBI aMMOHHMS W HOHEL] H3yYEeHHBIX
METAJLIOB, NIPUCYTCTBYIOIHE B BOTHBIX PACTBOPaX HEOPraHWIECKHX BEILECTB;
PUMCHATD OCHOBHBIE ONEPANMH MEICTHTENEHOMN ACATENEHOCTH — aHal3 M CHHTE3,
CpaBHEeHHE, 00oG6mieHmue, CHCTEMAaTH3aLlMIO, BEHISBIICHHE IPHYHHHO-CIIEACTBEHHBIX
CBA3CH — JUI1 M3Y4eHHS CBOMHCTB BCIMIECTB M XHMHYECKHX DEaKIHH, eCTeCTBEHHO-
Hay4YHBIEC METOIBI IIO3HAHHS — Habmonenue, usMepenue, MOZICIMPOBAHHE, SKCTIEPHMEHT
(peastbHEIi 1 MBICIICHHBIN).
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