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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs JAOCTUTAIOTCS B
X0Jie OOy4YeHHS] XUMUU B €IUHCTBE Y4eOHOW M BOCIHMTATEIHHOW JEATEILHOCTH B COOTBETCTBHH C
TPaAULIMOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH,
NPUHATHIMU B OOILECTBE MpaBUJIaMU M HOPMaMH IIOBEJIEHUSI M CIIOCOOCTBYIOT Ipolieccam
CaMOITIO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YJarOIIUXCS.

JIn4HOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS CHUCTEMOMU
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIM U pacIIUpEHHE OIbITa JESATeNIbHOCTH Ha €€ OCHOBE, B TOM
YuClie B YaCTH:

1) naTpruoTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAyYHOMY
HACJIEIUIO, TOHUMAaHHUS 3HAYCHUS XUMHYECKOW HayKd B IKH3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEpHO HHGpOpManuell O MepeAOBBIX JOCTIKEHUSX M OTKPBITHUAX
MUPOBOM M OTEYECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 YCTPOWMCTBE MHpa
M 00I1IeCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABJICHHS] O COLIMATIBHBIX HOPMax M MpaBWIaX MEKIUYHOCTHBIX OTHOIIECHUH B KOJUICKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, Y4e€OHOHMCCIIEI0BATEIbCKOM,
TBOPUECKOH W JPYruxX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOU
JEeSTeIbHOCTH TPHU BBHIMOJIHEHUH YYE€OHBIX, MO3HABATENbHBIX 3a/lad, BBIMOJHEHUU XHUMHUYECKUX
OKCIIEPUMEHTOB, CO3JaHUM  y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHHUMAHHUIO U
B3aMMOTIOMOIIM B MPOIECCE ITON YUeOHOM JesTEIHbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBE/ICHUE U
MOCTYNKH CBOUX TOBAPHINEH C MO3WIMU HPABCTBEHHBIX M TPABOBBIX HOPM C y4ETOM OCO3HAHUSA
MOCJIE/ICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'O MO3HAHUS:

MHUPOBO33PEHUECKHUE TMPEACTABICHUS O BEIIECTBE U XUMHUYECKOW pEaKIMU, COOTBETCTBYIOIIWE
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAyKH W COCTABISAIONIME OCHOBY JJIsi TMOHUMAHHS CYIIHOCTH
HAyYHOW KapTHHBI MHpA, MpeacTaBieHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TMPHUPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOM CpeIoil, O POJIU XUMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;
MO3HABATEJIbHBIE MOTHBBI, HAMPABIICHHbIE HA MOJYyYE€HHWE HOBBIX 3HAHUH MO XUMUHU, HEOOXOIUMBIE
Ui OOBSICHEHUS HAONIOAAeMbIX IPOLECCOB U SIBICHUN, MO3HABATEIbHOW, MH(POPMAIMOHHON H
YUTATEIbCKON KYIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHON pabOTHI ¢ Y4eOHBIMH TEKCTaAMH,
CIPaBOYHOW  JUTEPATypoil, JTOCTYMHBIMH TEXHMYECKUMH CpEICTBaMU  HH(DOPMAIIMOHHBIX
TEXHOJIOTHIL;

WHTEpEC K OOYYEeHHI0O | TO3HAHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW M HCCIEAOBATEIBCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>XKU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUI U HENIPUSITHE BPEIHBIX NMPUBbIUEK (YHOTpeOIeHUS



QJIKOTOJIS, HAPKOTHKOB, KYypeHHUs), HEOOXOJAMMOCTH COOJIONCHHSI TMpaBWiI OE30MacCHOCTH TMpHU
00palIeHNU C XUMUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPaKTUYECKOMY M3y4eHUIO Mpodeccuil U Tpyna pa3inyHOro pojia, YBaXKEHUE K TPyAy U
pe3ylibTaTaM TPYAOBOIl 1eATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHM 110
XMMHHU, OCO3HAHHBIA BHIOOp MHIMBUAYAJIBHOW TPACKTOPUH IMPOJODKEHUS O0pa3oBaHHA C y4ETOM
JIMYHOCTHBIX HMHTCPCCOB U CHOCO6HOCTI/I K XHUMHUU, 06L[I€CTBCHHBIX HHTCPECOB U HOTpC6HOCT€I7[,
yCIIEIHOW TNMPO(PECCUOHANIBHON AESITENTbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh
aIanTUPOBaThCs B MpodeccroHallbHOM cpefie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

9KOJIOTHYECKH IIeJIECO00pa3HOe OTHOIMICHUE K MPHUPOJIC KaK UCTOYHHUKY JKM3HU Ha 3eMIie, OCHOBE e€
CYLIECTBOBAHMSI, TIOHUMAHHUE LIEHHOCTU 3/I0POBOr0 U 0e30macHOro odpasza >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3MYECKOMY U TMCHUXHYECKOMY 3J0POBbIO, OCO3HAHHE IICHHOCTH
COOJTFOICHHST TIPaBWJI OE30MMACHOTO MOBEJEHUSI MPU padOTe C BEIISCTBAMH, a TaKXKE B CUTYaIUAX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMS, MOJydyaeMble NpPHU H3YYCHUHM XHMHUHU, JAJS pEUIeHHs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIeH MPUPOTHON Cpeloi, sl TOBBIIICHUS YPOBHS SKOJIOTHUECKON KYIbTYpHI,
OCO3HaHUs TJIO0ATHLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM M MyTeH MX PEHICHHUS IMOCPEICTBOM
MCTOAOB XUMHH, S3KOJIOTMYCCKOTO MBIIUICHUA, YMCHUA PYKOBOACTBOBATLCA UM B HOBH&BB_TGJ’IBHOﬁ,
KOMMYHHUKATHUBHOW U COLIMATIBHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPECAMCTHBIX PE3YJIbTATOB BLIACIAIOT 3HAYUMBIC IJIA Q)OpMHpOBaHI/IH MHPOBO33PCHUA
oOIICHAYYHBIE TIOHATHS (3aKOH, TEOPUS, IIPUHITUII, TUTIOTE3a, PAKT, CHCTEMA, IIPOIECC, SKCIICPUMEHT
U JIpyroe.), KOTOpbIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX MpeaMeTax U MO3BOJSIOT Ha
OCHOBE 3HAHM M3 3THX MPEAMETOB (POPMHUPOBATH MPEICTABICHHUE O LIEJTOCTHOM HAYYHOW KapTHUHE
MUpa, U YHUBEpCcaJIbHbIe yueOHbIE NeHCTBUS (MI03HABATEIbHbBIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIC),
KOTOpbIe o00ecreunBaoT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIBHOMY IUIAHHUPOBAHUIO U
OCYIIECTBIICHUIO YI4eOHOU JCSITEILHOCTH.

Ilo3HaBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMCHUA UCITIOJIB30BaTh HpI/IéMI)I JIOTMYCCKOro MBIINIJICHUS ITPU OCBOCHUUN 3HAHWUU: PaCKpBIBATE CMBICIT
XUMHUYECKUX ITOHITHU (BBII[GJ'I?[TB HUX XapaKTCPHBIC IIPU3HAKH, YCTAaHABJIMWBATh B3aMMOCBA3b C
JIPYTUMU TIOHSTHUSIMH), HUCIIOJIB30BAaTh MOHSITHUS AJi OOBSCHEHHUS OTAETbHBIX (PAKTOB W SIBICHUU,
BBHIOMpATh OCHOBAHHUS M KPUTEPUU I KIACCH(PHUKAIUU XUMHUYECKUX BEIIECTB U XHUMHUYECKUX
peaKHHﬁ, YCTaHaBJIMBATb NPHUYHUHHO-CJICICTBCHHBIC CBA3H MCKIY o0OBEKTaMU HU3YyUCHUA, CTPOUTH
JIOTUYCCKHE PpacCCyKACHUA (I/IHILYKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHanomn), JcJ1aTb BBIBOABI U
3aKJTIOYEHUS;

YMEHHE TPHUMEHATh B TIpOIlECCe TMO3HAHUS TMOHATUS (NIpeIMETHhIE U MeTalpelIMEeTHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHH, IPeoOpa3oBbIBaTh ILIUPOKO
MNPUMCHACMBIC B XWMHU MOJCJIBHBIC IMPCACTABICHUA — XUMHAYECKUNA 3HAK (CI/IMBOJ'I BHCMCHTa),
XuMHuueckas Gpopmysa U ypaBHEHHE XUMUYECKOW peakliu — MIPU PEIIeHUH yueOHO-TT03HABATENbHBIX
3a/a4, ¢ Y4€TOM ITHX MOJETBHBIX MPEICTaBICHUN BBISBISATh U XapaKTePU30BaTh CYIICCTBCHHBIE
IMPHU3HAKN NU3Yy4aCMbIX 00BEKTOB — XUMHUYECKHAX BCIIICCTB U XUMHNYCCKUX peaKHHﬁ, BBISABJISATH 06m1/1e
3aKOHOMCPHOCTH, MPUYUHHO-CICACTBCHHBIC CBA3HM W IPOTHBOPCUYHA B HM3YUYaCMBIX IIpoHECccax H
SIBIICHUSIX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:



YMEHHE HCIIOJIb30BaTh ITOCTABJIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTa IMO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI s (POpMUPOBAHMS TUIIOTE3bI MO TMPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

MpUOOpEeTeHUEe OIbITa [0 IUIAHUPOBAHUIO, OpTraHM3allMd W TOPOBEACHHUIO  YYCHHUECKUX
AKCIIEPUMEHTOB, YMEHHE Ha0JI0/aTh 3a XOJOM Ipoliecca, CaMOCTOSATEIBHO MPOTHO3HPOBATh €ro
pe3yabTar, (HopMynupoBaTh OOOOIIEHUS M BBIBOJABI IO pe3yabTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe.

Pa6ora ¢ nundopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIMIO PA3IUYHBIX BUIOB U (hopm
IIPEJICTABICHMS], [OJNY4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (HAy4YHO-NONYJSIpHAs JIMTEparypa
XUMHAYECKOTO COJEpXKaHUA, CIPaBOYHBIE MOcoOus, pecypcsl MHTepHeTa), KpUTUYECKH OIICHHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPHUMEHSTh pa3lMYHble METOJbl U 3alpochl MPU TOUCKE U OTOOpe HuHbOpMaluu U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOIMUMBIX JJISI BBIOJHEHHS Y4€OHBIX M IO3HABATEIbHBIX 3a/1a4
OIpeNeIEHHOTO THIA, TNPUHOOPETEHHE OIbiTa B O0JACTH UCIOJIBb30BaHUS HMH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJIEHUE KYJIbTYpOM AKTUBHOIO HCIIOJIb30BaHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOUPATh ONTUMAIILHYIO (OPMY MpeACcTaBICHUS HHPOPMAITUU
U WUTIOCTPUPOBATh PEIIaeMble 3a/1a4id HECIOKHBIMH CXEMaMH, JHarpaMMaMH, IpyruMu (GopMmamu
rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE UCIOJb30BaTh U aHATU3UPOBATh B Mpollecce Y4eOHOM U HCCIeI0BaTeNIbCKON AESITENbHOCTH
MH(OPMALIUIO O BIMUSHUU TPOMBIIUICHHOCTH, CEIbCKOTO XO3SCTBA M TPAHCIOPTa HA COCTOSTHUE
OKpY>Karolle MPUPOJTHON CPEBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1elCTBUSA:

yMEHHUS 3ajlaBaTh BOIPOCHI (B XOJ€ Auajora u (WiM) TUCKYCCUH) IO CYIIECTBY 00CYX/1aeMOil TEMBI,
(bopMyInHUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIMOJHEHUS MTPEJIOKEHHON 3a1a4H;

YMEHUSl NPEACTABISATh IOJYYEHHBIE pEe3yJbTaThl I103HABATEIbHOM JEATEIbHOCTH B YCTHBIX U
MIMCbMEHHBIX TEKCTaX; JIe1aTh MPE3CHTALUIO PE3YJIbTaTOB BHIMOIHEHUSI XUMHUUYECKOTO IKCIIEPUMEHTA
(J1abopaTopHOro OIBITa, JIAOOPATOPHOM PabOTHI MO HCCIECIOBAHUIO CBOMCTB BELIECTB, Y4€OHOTO
IIPOEKTA);

YMEHHUS y4yeOHOro COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW I03HABaTeIbHOM U
HCCIIEIOBATENbCKOM I€ATEIbHOCTU NPU PELICHUH BO3HHUKAIOUIMX MPOoOJieM Ha OCHOBE Y4€Ta 0OLIMX
MHTEPECOB M COIJIAaCOBaHMS MO3ULUN (0OCYXkAeHHsS, OOMEH MHEHHUSIMH, «MO3TOBbIE ILITYpPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUM, ONPENEICHUE KPUTEPHUEB 110 OLIEHKE KaueCTBa BBHINIOJIHEHHON
paloThI U ApyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO ONPENENATh LEeIH JEeATENbHOCTH, IJIaHUPOBaTh, OCYILIECTBIATD,
KOHTPOJIMPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBLHOCTh, BEIOMpATh Hanboee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX U MO3HABATEIbHBIX 33]a4, CAMOCTOSITEIbHO COCTABISATh
WM KOPPEKTHPOBATh IPEIJIOKEHHBIA AITOPUTM JEHCTBHM IPU BBINOJHEHUM 33JaHUN C Y4ETOM
MOJIyYE€HUsI HOBBIX 3HAaHUN 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMSX, OLIEHUBATh
COOTBETCTBHE IOJIyYEHHOT'O pE3yJIbTaTa 3asiBICHHOM 1I€JM, YMEHHUE UCIOJIb30BaTh U aHAJIN3UPOBATh
KOHTEKCTBI, ITpe/iJIaraéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJBbTATHBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOEHHUIO 00S3aTENbHOIO COJIEpMaHUs, YCTaHOBJIEHHOTO
TaHHOM QenepanbHON paboyeil MporpaMMoi, BBIIENSIOT: OCBOCHHBIE OOYYaIOUIMMUCS Hay4yHbIE
3HaHUS, YMEHUS U CIIOcOoOBl JeCcTBUH, crienuuuecKue JUis IpeMETHON 00acTi «XUMUs», BUIBI
NESTeIbHOCTH TI0 TOJYYEHHIO HOBOIO 3HaHHUS, €ro HHTEpIpeTaluy, MpeoO0pa3oBaHUuI0 U
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.



K konmy oOydenus B 8 kJjacce mpeaMeTHBIC Pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

®  pacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMHUUYECKUN IJIEMEHT,
MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJAHAST M HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAS aTOMHAsi U MOJICKYJIIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBas JIOJIsl XMMHYECKOTO D3JIEMEHTa B COCIWHCHHM, MOJISIPHBIA OOBEM, OKCHJ, KHCIIOTA,
OCHOBaHHME, COJb, DJICKTPOOTPULIATEIBHOCTh, CTEINEHb OKHUCJICHUS, XUMHYECKas peakiusi,
KJIacCU(PUKALUSA PEaKIUN: pPEaKIHH COSAMHCHHS, PEaKIUU Pa3NI0KCHHS, PEaKIUU 3aMEIICHUs,
peakiuu 0oOMEHa, SK30- U SHIOTEPMHYECKHE PEaKIUU, TEIUIOBOM 3¢ (deKT peakuuu, sapo aToma,
AJICKTPOHHBIA CJIOM aToMa, aToMHasi OpOWTa b, paAuyC aToMa, XMMHYECKas CBs3b, MOJISIPHAS H
HETMOJIApHAs KOBAJEHTHAas CBA3b, MOHHAsA CBSA3b, MOH, KAaTUOH, aHWOH, PacTBOp, MaccoBas A0JA
BelllecTBa (IIPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

®  WUIIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U PUMEHATH 3TH MOHATUS TIPU
OMHUCAHUU BEUIECTB U UX MMPEBPAIICHUN;

®  JCIOJIb30BaTh XHMHYECKYH) CHMBOJIMKY JUISl COCTaBJICHHS (POpPMYJI BEIIECTB M YpaBHEHUU
XUMHYECKUX PEAKIIUI;

®  OIpeneNsITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHEHHSX, CTENEHb OKUCICHUS
9JIEMEHTOB B OWHApPHBIX COCAUHEHUAX, MPUHAJJICKHOCTh BEIIECTB K OIPEACIEHHOMY Kiaccy
coequHeHN mo dopMynaMm, BHA XUMHUYECKONH CBS3HM (KOBAJCHTHAas W MOHHAs) B HEOPTaHHMYECKHUX
COCIUHEHHUSIX

e  packpbiBaTh cMbich [lepronnueckoro 3akona JI. 1. MenneneeBa: 4eMOHCTpUPOBATh TOHUMAHHUE
MEPUOJIMYECKON  3aBUCHMOCTH  CBOMCTB XHMMHYECKUX JJEMEHTOB OT HX IIOJIOKEHHUS B
[lepuoanueckoil cucteme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO YY€HHMsI, 3aKOHa ABOTaIpo;

® ONKCHIBATh W XapakTepuszoBaTh TabiuuHyro (Gopmy [lepuoamdeckoil CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: pa3jinuaTh MOHATHS «aBHas moAarpynma (A-rpynmna)» u «mnobounas moarpymmna (b-
rpynmna)», Majble U OoJbllIne MepUuoabl, COOTHOCUTh 00O3HAYEHUS, KOTOpbIe MMEIOTCA B TabmuIe
«IIlepuoanyeckas cucremMa xumMuueckux dnemeHTtoB . M. MeHnngeneeBa» ¢ 4MCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsia szpa, 00IIee Yucio
ANIEKTPOHOB U pacmpeAeNieHUe UX MO0 IIEKTPOHHBIM CIIOSIM);

e  KJacCU(UIMPOBATH XUMUUYECKUE IJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XUMHUYECKUE PEAKIIUU
(M0 YKCIy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);

®  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPK/J1asi OMUCAHUE MPUMEPAMU MOJIEKYJSPHBIX YpPaBHEHUH COOTBETCTBYIOLIMX XUMHUYECKHX
peaKLuii;

® [IPOrHO3UMPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTM OT MX Kaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUUECKUX MPEBPALIEHUI B PA3IMYHBIX YCIOBUSAX;

®  BBIUUCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO dJIeMEHTa 1O (OopMyJie COEIWHEHMs, MAcCCOBYIO JOJIIO BEIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI TTO YPABHEHUIO XUMHUYECKOUN peaKIlny;

®  TIPUMEHSTH OCHOBHBIE OIEpAIlii MBICTUTEIHHOM JACSITEIPHOCTA — aHAJIU3 U CUHTE3, CPAaBHCHHE,
00001IeHNE, CHCTEeMAaTH3allUI0, KIAaCCU(UKAIUIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH —
JUISl U3yYEHUsI CBOMCTB BEILIECTB U XMMUYECKUX PEaKI[Ui, €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS
— HaOJI0IeHNEe, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PealbHbIN U MBICTICHHBIN );

e  cIenoBaTh MpaBUJIaM IMOJIH30BAHUS XUMUYECKOU MOCYI0N U 1a00paTOpHBIM 000pYAOBaHUEM, a
Tak)Ke TMpaBWJIaM OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLHUSMHU IO BBITIOJTHEHHIO
Ja0OpaTOPHBIX XUMHUYECKHUX OIBITOB 10 TOJYyYEHHUIO U COOMpaHUI0 Ta3000pa3HBIX BEIIECTB
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(Bomopola W KHCJIOpOJa), MPHUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOM JIOJICH
pacTBOPEHHOTO  BEILIECTBA, IUJIAHUPOBaTh M MPOBOJUTH XHUMHUYECKHE HSKCIEPUMEHTHI 0
pacrlo3HaBaHHUIO PACTBOPOB IIETOUYEH U KUCIOT C MOMOIIBI0 MHAUKATOPOB (JTaKkMyc, peHOIPTaTCHH,
METHJIOPAHXK U IPYTHeE).

K konny oOyuenus B 9 kjiacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YpPOBHE JOJIKHBI OTpaKaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMEHHI:

®  PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: XUMHUUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
WOH,  KaTHUOH,  AaHWOH, TMPOCTOE  BEIIECTBO,  CJOXXKHOE  BEHIECTBO,  BaJEHTHOCTH,
3JEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKUCIICHUS, XUMUYECKas PEeAKIUs, XUMUYECKast CBA3b, TEIJIOBOU
s¢deKkT peakiuu, MOJb, MOJSAPHBIA O00BEM, PpacTBOp, DJIEKTPOIMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JTUCCOLMAlUs, peakUud HOHHOro oOMEeHa, KaTajiu3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMbIe W HEOOpaTUMBIE PEAKIHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU,
OKHUCIIUTEIh, BOCCTAHOBHTEIb, OKHCICHHE U BOCCTAHOBJICHHE, aJUIOTPONHS, aM(OTEpPHOCTS,
XUMHYECKas CBSI3b (KOBAJICHTHAsl, MOHHASA, METa/NInYecKas), KpUCTaJUIMuecKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKON peakluu, npeaeabHo ponyctumas koHueHtpauus [1IK
BEILIECTBA;

®  JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUA U IPUMEHATH 3TU MOHATUA [IPU
OMHMCAHUU BEIIECTB U UX MPEBPAICHU;

®  CIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUIsl COCTaBlieHHs (OpMyN BEUIECTB W ypaBHEHUI
XMMHYECKUX PEAKIIUI;

®  OMNpeNeNsITh BAJEHTHOCTh M CTENEHb OKHUCICHUS XHUMHYECKHUX JJIIEMEHTOB B COCIUHEHHUSIX
pPa3IMYHOTO COCTaBa, NPUHAIICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCIMHEHHH 10
dbopMynaM, BUJ XUMHUYECKOW CBs3M (KOBaJCHTHAs, MOHHAsA, METa/IMYecKas) B HEOPraHMYEeCKHX
COCIMHEHUSX, 3apsA] HOHAa M0 XHUMHUYECKOW Qopmyie, XapakTep cpeAbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAITMYECKOM PEeIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbica Ilepuoanueckoro 3akona [[. M. MenneneeBa U AEMOHCTPUPOBATH €rO
MMOHMMAHHUE: OIKCHIBATh W XapaKTepu3oBaTh TaOimuHyro Gopmy Ilepuomndeckoid CHCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3jinuaTh MOHSATUS «rJaBHas mnoarpynna (A-rpynmna)» U «moOodHas
noarpynna (b-rpymnmna)», Manbie U 60JIbIINE IEPHOBI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS
B MEPUOIUYECKON Tabnuile, C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHUYECKHUX
3JIEMEHTOB (COCTaB | 3apsjl siapa, OOIIee YUCIIO AIEKTPOHOB U PACIIPEACIICHUE UX IO JIEKTPOHHBIM
CJI0sIM), OOBACHTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIUHEHHI B
npeAenax MajablX IEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

e  KJacCU(UIMPOBATH XUMUUYECKUE IJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XUMHUECKUE PEAKIIUU
(o 9YKCcIy M COCTaBy YYacTBYIOUIMX B PEaKIIMU BEUIECTB, MO TETIOBOMY 3 (DEKTy, M0 U3MEHEHUIO
CTETeHeW OKUCICHUS XUMHUECKUX 3JIEMEHTOB);

e  XapakTepu3oBaTh (OMHCHIBATH) 0OIIME W crnenuduuecKkne XUMUYECKHE CBOMCTBA MPOCTHIX H
CJIOXKHBIX BEIIECTB, MOJATBEPXKIasi OMUCAHWE MPUMEpPaAMU MOJICKYJISIPHBIX U WOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

®  COCTaBJIATh YPaBHEHUS dJEKTPOJUTHUECCKOM TUCCOIMAIIMN KUCIIOT, IEJI0UeH 1 COJIeH, TTOJIHbIE U
COKpalI€HHBIC YpaBHEHUS PEaKIUi HOHHOTO OOMEHa, YpaBHEHMsI DPEAKIUW, IOATBEPKIAFOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

®  DpACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAaKIUH  IMOCPEIACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

®  TIPOTHO3WPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MTPOTEKAHUS
XUMHUYECKUX MPEBPAILCHUI B Pa3IMUHBIX YCIOBUSIX;



®  BBIYHCIATH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHAYECKOTO DJJIeMeHTa 1o (opMysie COeIWHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;

e coOuonaTh MpaBuiia MOJIB30BAHUS XUMHUYECKOH MOCYA0H U 1a00paTOPHBIM 00OpYAOBaHUEM, a
TaK)Ke TpaBHiia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU TIO BBITIOJHEHUIO
nabOpaTOPHBIX XHMHYECKUX OIBITOB TIO TIONYYCHHIO W COOMpAHUI0 Tra3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

® [POBOIUTH PEAKIMH, MOATBEPKIAOIINEG KAYeCTBEHHBI COCTAaB pa3UYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM NYTEM XJIOpHI-, OpoMHI-, HOAMI-, KapOoHat-, ¢ocdar-, cuIMKar-,
cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJIJIOB, IPHCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIICCTB;

®  TIPUMEHSTHh OCHOBHBIC OIEPAIIUU MBICIUTEIBHON NEATEIILHOCTH — aHAIIU3 M CHHTE3, CPABHEHHUE,
00001IeHNe, CUCTEeMATH3AINIO, BBISIBICHUE TNPUYMHHO-CICACTBCHHBIX CBS3€H — I M3ydeHUs
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIU, ECTECTBEHHO-HAYyYHBIC METO/IbI IO3HAHUS — HAOIOICHHE,
W3MEpEHHUE, MOJICITUPOBAHUE, IKCIICPUMEHT (pealIbHBIA M MBICIICHHBIH ).

Cooepotcanue yueonozo npeomema «Xumusn»

8 kiacc.

Pa3znen 1. OcHOBHBIE NOHATHA XMMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeICTABICHMI)

[Ipenmer xumuu. XuMHS KaKk 4acTh €CTECTBO3HaHWA. BemiectBa M uX cBoucTBAa. YuCThbIE
BellecTBa U cMecu. MeToapl MO3HAHUA B XUMHH: HabOmojaeHue, skcnepuMeHT. [Ipuembr Ge3omacHo
paboTeI ¢ 00opymoBaHUEM | BemecTBaMU. CTPOCHHE IIJITAMCHH.

Uwncrteie BemectBa U cMmecH. CrmocoObl OYHCTKH BEIISCTB: OTCTaWBaHWE, (PHILTpOBaHUE,
BBIIIAPUBAHUE, KpUCTAUIM3ALUA, AUCTWLIIALMS. DPU3NUYeCKHe U XUMHYECKHUE SIBJICHUSA. XUMUUYECKHE
peakuuu. [Ipu3HaKM XUMHUYECKHX PEAKIUH M YCIOBHUS BO3HHUKHOBEHUS W TEUCHUS XHUMHYECKUX
peaKuui.

ATOMBI, MOJEKYJIbl M HOHBI. BeliecTBa MOJIEKYISPHOTO M HEMOJEKYJSIPHOTO CTPOCHHUSI.
Kpucrannuueckue u amopdHble BemecTBa. Kpucraminyeckue pemieTKd: HOHHAs, aTOMHAas U
MoJekyisapHas. [IpocTeie W ClOXHBIE BEMIECTBA. XHUMHYECKHN 3JIE€MEHT. MeTalslbl U HEMETaJUIbI.
AtoMHas eauHuna maccbl. OTHOCHUTENbHAs aTOMHas Macca.  SI3bIK XMMHUU. 3HAKM XUMHUYECKHUX
AJIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa BelecTBa. XuMU4eckue ¢opmyasl. OTHocUTEIbHAs
MOJIEKyJIipHas Macca. KadecTBeHHBII M KOJMYECTBEHHBI COCTaB BellecTBa. BpluncieHus 1o
xuMudeckuM popmyiam. MaccoBas 107151 XUMHUUECKOTO 3JIEMEHTA B CJI0’KHOM BEIIIECTBE.

BaneHTHOCTP XMMHUYECKUX 3JIeMEHTOB. OIpeseieHne BAJICHTHOCTH AJIEMEHTOB 1O (opmyam
OuHapHBIX coequHeHnid. CocTaBlieHne XUMUYECKUX (POopMysT OMHAPHBIX COETUHEHUH TI0 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE yu€HHE. 3aKOH COXpaHEHUs MacChl BemecTB. JKU3Hb U ESITeIbHOCTh
M.B. JlomoHOCOBa. XUMHUYECKHE YPABHEHU. TUIIBI XUMHUECKUX PEAKIIUM.

Kucnopon. Haxoxnenne B mpupoxe. [lomydenue kwucimopoma B jaboparopuu U
MPOMBIIIUIEHHOCTH. @PU3MYECKHMEe ¢ XHUMHUYECKHE CBOMCTBa Kuciopona. [openwe. Okcuppl.
[Ipumenenue kucnopona. Kpyrosopor kucnoposa B npupoje. O30H, ajutorponus kuciaopoaa. Bozayx u
€ro cocTaB. 3aliTa aTMOC(EPHOTo BO3/ayXa OT 3arpsi3HEHUH.

Bomopon. Haxoxnenue B mpupose. [lomydenne Bogopo/ia B 1a0OpaTOpru U MPOMBIIIIICHHOCTH.
duznyeckue U XMMHYECKHE CBOICTBa Bojopona. Bomopoa — BoccraHoBUTENb. Mepbl 0€30macHOCTH
npu padote ¢ Bogopoiom. [Ipumenenne Bogoposa.



Bona. Metoasl onpenesieHusi cocTaBa BOJAbl — aHANU3 M CUHTE3. DU3nueckue CBOMCTBA BOJBI.
Bona B mpupone u crocoObl ee ouncTKH. Adpanus Bojbl. XMMHUYECKUE CBOKMCTBA BObI. [IpuMeHeHne
Boabl. Boma — pacrBopurens. PactBopuMoOcTh BemiecTB B Boae. MaccoBas [0JIsI pacTBOPEHHOTO
BEILIECTBA.

KonnuectBennbie oTHOIEHUS B XuMuK. KonnyecTBo BemecTtBa. Mosb. MossipHast macca. 3aKoH
ABorazipo. Monsipablii 00beM razoB. OTHOCUTENBHAS MJIOTHOCTH ra30B. OOBEMHBIC OTHOIICHHS Ta30B
IIPU XUMHYECKUX PEAKIIMIX.

Baxuelimme Kigacchl HEOPTaHUYECKUX COeOUHEHWH. OKCHUABI: COCTaB, KIACCHU(HUKAIIMS.
OcHOBHbBIE U KHCIIOTHBIE OKcuIbpl. HomeHkiatypa okcuaoB. dusmyeckne M XMMHUUYECKHE CBOWCTBA,
MOJyYCHUE U IPUMEHEHUE OKCHJIOB.

I'uapoxcuapl. Knaccudukanus rugpokcunoB. OcHoBanusi. Coctas. 1llenoun u HepacTBOpUMBIE
ocHoBanus. Howmenknarypa. @usuyeckue M XMMHUYECKHME CBOMCTBa OCHOBaHUW. Peaknus
HelTpanu3anuu. [lonydeHrne 1 npuMeHeHne OCHOBaHUH. AM(OTEPHBIE OKCU/IBI U THIPOKCH/IBI.

Kucnotsl. CoctaB. Knaccudpukanus. Homenknarypa. @usnueckue U XUMHUYECKHE CBOICTBa
KHUCJIOT. BBITEeCHUTENBHBIN Psii METAIIIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. @usndeckue cBoiicTa coneil. PactBopumocTsb
coneil B Bojie. XuMHuueckue cBoicTBa coseid. CriocoOsl monyuenus coneil. [[pumenenue conei.

['eneTnueckas CBsI3b MEKy OCHOBHBIMH KJIACCAMU HEOPTAHMYECKUX COCAMHEHUM.

JemoncTpanun. O3HakoMJeHHEe C oOpasllaMu MPOCTBIX M CIOXKHBIX BemiecTB. CrocoObl
OYHUCTKHU BEUIECTB: KPUCTAIUTH3AIMS, TUCTUILIAINSA, XpoMaTtorpadus. ONbITH, OATBEPKIAOIINE 3aKOH
COXpaHEHHUs MACChl BEUIECTB.

[Tonydyenue u cobupaHue KHCIOpOJa METOJOM BBITECHEHHS BO3Ayxa W Boibl. OmpeneicHue
cocTaBa Bo3ayxa. Konnekyus Heghmu, KameHHO2O0 yeiis u nPOOYKMO8 ux nepepabomxu.

[Tonyuyenue Bomopona B anmapare Kuma, mpoBepka BOAOpPOJA HA YHUCTOTY, TOPEHHE BOJOPOJA,
coOupaHue BOJAOPOJa METOAOM BBITECHEHUS BO3lyXa U BOJBIL.

Amnanu3s Bosibl. CHHTE3 BOJIBI.
3HAKOMCTBO C 00pa3laMu OKCHIOB, KHCJIOT, OCHOBaHUW W cojeil. HeWrpanuzauus ménoun
KHUCJIOTOM B IPUCYTCTBUM UHJIUKATOPA.

JlaGopaTopubie onbITbl. PaccMoTpeHne BEIIECTB C PAa3NIUYHBIMU (DPU3HMUECKUMU CBOMCTBAMH.
Paznenenune cmecu ¢ momouipio Maruuta. [Ipumepsl ¢u3nuecKkux M XUMHYECKHMX sBIeHUU. Peakuuu,
WUTIOCTPUPYIOIINE OCHOBHBIC MPU3HAKH XapaKTePHBIX peakuuu. PaszmoskeHue OCHOBHOTO KapOoHaTa
meau (I1). Peakuus 3aMenieHust Meiu sKeIe30M.

O3nakomieHHE ¢ 00pa3aMu OKCHUJIOB.

BzaumogeiictBue Bogopoaa ¢ okcugom meau (11).

OnbIThL, TOATBEPKIAOIINE XUMUYECKHE CBOMCTBA KUCIOT, OCHOBAHMIA.

IIpakTnyeckune padorTsl

» Ilpuembr OGe3omacHoi paboThl ¢ oOopydoBaHMEM H BemecTBaMu.CTpoeHUE
MJIAMEHHU.

*  Ouncrka 3arps3HEHHON TOBaPEHHOM COJIH.

* IlomyyeHue u CBOMCTBA KUCIOPOAA

* IlomyyeHnue Bonopoaa U UCCIENOBAHUE €TO CBOWCTB.

» IlpuroroBieHue pacTBOpOB COJEH C ONPENEIEHHONM MacCOBOWM  JOJIEH
PacTBOPEHHOTO BEIIECTBA.

* Pemenne osKcnepUMEHTaNbHBIX 3a7ady 1o TeMe «BaxHeilmme Kiaccol
HEOPraHWYECKUX CoeMHEHU». PacueTHble 3agaum:



Brruncnenne 0OTHOCUTENBHON MOJEKYISIPHOW Macchl BemiecTBa mo (Gopmyne. Beraucienue
MacCOBOM JOJIM 3JIEMEHTAa B XUMHUYECKOM COCAMHEHHUHU. YCTAaHOBJICHHE MPOCTEHIICH (OpMYIIbI
BEILIECTBA [10 MACCOBBIM JOJISIM DJIEMEHTOB.

HaxoxxzneHne maccoBOoM J0IM PACTBOPEHHOIO BEIIECTBA B pacTBOpE. BBIYMCIEHHE MacChl
PacTBOPEHHOTO BEIIECTBA U BOJBI JJIsI IPUTOTOBIIEHUS PACTBOPA ONPEAEIEHHON KOHLIEHTPALUU.

OOBbEMHBIE OTHOILIECHUS Ta30B MPU XUMHUUECKHUX PEAKIIHSIX.

Boruncnenus mo XMMHYECKUM ypaBHEHHUSIM Macchl, 00bEMa M KOJMYECTBA BEILECTBA OJHOTO U3
MIPOJYKTOB PEAKIMH [0 Macce UCXOAHOIO BEIIeCTBa, 00BEMY WIIM KOJIMUYECTBY BELIECTBA, COJIEPIKAILETO
ONPEACIEHHYIO JOJIO TPUMECEM.

Paznen 2. [leprnoanyeckuii 3aK0H ¥ NePUOINYECKAs CHCTeMa XUMUYeckux jiemenTos . U.
MenneneeBa. CTpoeHue aTroma.

[TepBbie TOMBITKH KJIACCU(PUKANUYA XUMHYECKHX JJIEMEHTOB. [loHATHE O rpymnmax CXOIHBIX
37eMeHTOB. EcTecTBEHHbIE ceMelcTBa IIEJIOYHBIX METAUIOB M TaJOr€HOB. biaropojHblie rasbl.
[Tepuonnueckuii 3akoH JI.M.MenneneeBa. Ilepuonnueckas CUCTEMa KaK €CTECTBEHHO — HAY4YHOE
KJIaccupuKalusg XUMHUYECKHX JJeMeHTOB. TaOnuunas ¢opma mnpeacTaBieHus Kiaccu(UKaUU
XUMHYECKHX dIeMeHTOB. CTpykTypa Tabnuibl «[lepuonndeckas cucreMa XuMHUIeckux sieMentos J[. M.
MenpeneeBa» (kopotkas ¢opma): A- u b- rpynmel, nepuonsl. OU3HUECKUNH CMBICT MOPSIKOBOTO
3JIEMEHTa, HOMepa Meprojia, HOMepa IPYMIIbI (715 2IEMEHTOB A-TPYIIN).

Crtpoenue artoMma: sApo M INEKTpoHHass obOojouka. CocTaB aTOMHBIX sIEp: MPOTOHBI U
HEUTpoHBI. M30TOmBI. 3apsii aTOMHOrO Sapa, MacCOBOE€ YHCJIO, OTHOCHTENbHAas aToOMHas Macca.
CoBpemenHas HopMyIHPOBKA MOHITHS «<XUMUYECKUN HIEMEHT.

DneKTpoHHask 000J0YKa aToMa: MOHATHE 00 YHEPTEeTHUECKOM YPOBHE (DJIEKTPOHHOM CJIOE), €r0
€MKOCTU. 3aroJIHEHHE JJICKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB TEPBOTO — TPETHEro MEPUOOB.
CoBpemenHas HopMyIHpPOBKA NEPUOAUUECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akona. Hayunele noctmxenus .M. MenneneeBa: ucrnpaBiieHUE
OTHOCUTEIIBHBIX aTOMHBIX MacC, NpPEACKa3aHhe CYUIECTBOBAHUS HEOTKPBITBIX  3JIEMEHTOB,
MEPECTAHOBKM XMMHYECKHUX JJIEMEHTOB B Nepuoandeckor cucreme. XKusup u pesrenbHocts ..
Menneneesa.

JdemoHcTpanum:

@uU3NYECKUE CBOMCTBA WIEJOYHBIX METAUIOB. B3anMoIeicTBHE OKCHAOB HATpPHs, MAarHWs,
docdopa, cepbl ¢ BOJIOM, UCCIEJOBAaHNE CBOWCTB MOMYyYEHHBIX MPOIYKTOB. B3auMopeiicTBue HaTpus U
Kanus ¢ Bojoil. dusnyeckue cBOMCTBA rajoreHoB. B3aumMoaeiicTBue alfoOMUHMS C XJIOpOM, OpOMOM H
HOJIOM.

Pa3pnen 3. Crpoenne BemecTBa. XumMH4ecKasi CBSI3b

DNEeKTPOOTPUIIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BUIBI XUMUYECKOMN CBS3H:
KOBAJICHTHAs] HEMOJISIpHAsi, KOBAJICHTHAs TMOJApHAsl, HOHHAsA. BaJIeHTHOCTh 3JIEMEHTOB B CBETE
aneKTpoHHOU Teopun. CTeneHb okucaeHus. [IpaBumna onpeaenenus CTeneHe OKUCICHHS JIEMEHTOB.

JdemoHcTpaumnu:

ConocraBneHne pU3NKO-XUMUYECKUX CBONCTB COEAMHEHUN C KOBAJICHTHBIMU U MOHHBIMU
CBA3SIMU.

9 kjaacc

Pazgenl. MHoroo6pasue XuMM4eCKUX peaKIuii.

KHaCCI/I(I)I/IKaL[I/IH XUMHUYCCKUX peaKL[I/Iﬁ, pCakuuu COCAWHCHUA, PaA3JIOXKCHUA, 3aMCHICHUS, oOMeHa.

OKHCIUTEITEHO- BOCCTAHOBUTEIIHHEIC PCaKkuu. OKI/ICJ’II/IT@J’IB, BOCCTAHOBUTCIIb, MPOLCCChI OKHCIJIICHUA,
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BoccTaHOBJIEHUsI. COCTaBICHUE YpaBHEHUN OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUN C MOMOILBIO
METOJa OKHCIHUTEIBHO — BOCCTAHOBUTEIBHBIX peakmuii. C MOMOIIBI0 METOAa JJIEKTPOHHOTO OanaHca.
TemmoBsie AP (HEKTH XUMUYECKUX PEAKITUN. DK30TEPMUUYECKUE U SHIOTEPMHUIECKHUE PEAKITIH.

TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHUAL. PacueTs! 1o TEPMOXUMHNYCCKUM YPaBHCHUSM.

CkopocTb XHMMHYECKHUX peakuui. @DakTopbl, BIHAIOLIME HA CKOPOCTh XUMMUYECKHX PpEaKIHi.
[lepBoHayasIbHbIE IPEACTABIECHUS O KaTaIu3e.

Oo6parumele peakuuu. [IoHATHE 0O XMMMUYECKOM paBHOBECHHM. XMMHUYECKUE PEAKLMU UAYIIHME B BOAHBIX
pacTBopax. ONEKTpOJUTbl U HEdNeKTpoiauThl. HMoubel. Kartuonel u anuossl. I'miapatHas Teopus
pacTBOpPOB.

DNEeKTPOIUTUYECKAsE UCCOLMALUA KHUCIOT, OCHOBaHMi, coseil. CnaOble M CHIIbHBIE 3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Peaknuym MOHHOTO oOMeHa. YCIIOBUS MPOTEKAHUS peakiuii oOMeHa JI0 KOHIIA.
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUN B CBETE MPEJCTAaBICHUN 00
ANEKTPOIIUTUYECKON JUCCOUAIIIN U OKUCIUTEIHHO — BOCCTAHOBUTENBHBIX PEAKIIHSIX.

[TonsiTE O THAPOIN3E COJEH.

IIpakTnyeckue padoTsbl.
-M3y4eHue BIUSHUS YCIIOBUM MPOBEACHUS XUMUUECKUX PEAKIMH HA €€ CKOPOCTh
-Pemenne skcnepuMmeHTanbHBIX 3a7ay 1mo Teme: CBoicTBa KHUCJIOT, OCHOBAaHMH U CoJel Kak
AIEKTPOJIUTOB
JeMoHcTpanuM.
VcniblTaHne pacTBOPOB BEIIECTB HA AJIEKTPUUYECKYIO TPOBOUMOCTb.
JIBI>KEHHE HOHOB B 3JIEKTPUYECKOM I10JIE.
JlabGopaTopHbie ONBITHI.
Peakuuu oOMeHa MeXly pacTBOpaMH 3JIEKTPOJIUTOB.

Pazgen 2. Muorooopa3sue BeuecTs.

Hemeramnsl. I'anorensl. [lonoxenne B NEpUOINYECKON CUCTEME XMMHUYECKUX AJIEMEHTOB, CTPOECHUE HMX
atomoB. Haxoxenue B nmpupoe.

Du3nyecKue 1 XMMHUYECKHE CBOMCTBA rajioreHoB. [lomyuenue u npumMeHeHre rajaoreHoB. Xiop.
dusnyeckue M XUMHUYECKHE cBOMcTBa xuopa. [Ipumenenue ximopa. XnopoBogopon. Pusndeckue
cBoiictBa. Ilonmyuenue. ConsgHasg kucinora W ee conu. KadecTBeHHas peaklys Ha XJOPUJ — HOHBL
PacrniozHaBanue xsopuaoB, OpOMHUI0B, HOIUIOB.

Kucnopox u cepa. IlonokeHne B TMEPUOJMYECKON CHUCTEME XMMHUYECKHX JJIEMEHTOB, CTPOCHHE WX
atomoB. Cepa. Amnotponus cepbl. Ou3nueckue W XUMHUYecKHe cBOMCTBa. HaxoxaeHue B mpupone.
[Tpumenenne cepsl. CepoBogopoa. CepoBomopoaHasi KUCIOTa U ee conmd. KadecTBeHHas peakuus Ha
cynbdu- nonsl. Oxeun cepsi (1V).

Cepnas kucnora. XUMHUYECKHE CBONCTBA pa30aBIIEHHON M KOHLEHTPUPOBAHHONW CEPHOW KHUCIIOTHI.
KavectBeHHast peakiust Ha Cyiab(ar- MOHBL. XHUMHUYECKHE PEaKIHMH, JIeXKAILIMe B OCHOBE IOIYyYEHUS
CEpPHOW KHCJIOTHI B IPOMBIIIJIEHHOCTH. [[puMeHeHne CepHON KUCIIOTHI.

Aot u docdop. [TonoxkeHne B mepuoIuIecKoil CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHHE UX aTOMOB.
A3oT, pu3nyecKkre U XUMHUYECKHUE CBOWCTBA, MOJyueHHe U nmpuMeHeHne. KpyroBopot a3ora B mpupoje.
Ammuak. Ouznueckre U XMMHUUYECKUE CBOWCTBa, MoJiyueHHe, mpuMeHeHue. Conu aMMOHUsA. A30THas
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KHCIIOTa U €€ cBOoMcTBA. OKUCIUTENbHBIE CBOMCTBA a30THOW KHUCIOTHI. [lonydeHne a30THOM KHUCIOTHI B
nabopatopun. XHUMHUYECKHE PpEakLUH, JeXKallue B OCHOBE IIOJIy4eHHMs a30THOM KHCIOTBI B
npomsiieHHOCTH. [Ipumenenue. Conu. A30THBIE y00peHus.

dochop. Amnorpornus. dPuszndeckue u xumuueckwe cBorctBa. Oxcupn docdopa (V). dochopnas
KHCJIOTA, €€ COJIU M YIOOPCHHUSI.

VYraepon u kpemuuid. [lonoxeHnue B mepruoIMUECKO CUCTEME, CTPOECHHUE aTOMOB. YTJIEpoI. AJUIOTPONUS.
du3nyecKkrue 1 XUMUYECKHE CBOMCTBaA yriepoja. AncopOuus. YrapHblil ra3. YIJIEKUCIbIN ra3. YTosibHas
KHcIoTa U ee conu. KauecTBenHas peakiusi Ha kapOoHaT — HoHbL. KpyroBopot B pupoe.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBast Kuciiora u ee COojlu.

Crekino. LlemeHnr.

Meramnbl. Ilomoxxenne B INEpUOAMYECKOM CHUCTEME, CTPOEHHE aTOMOB. Mertaminueckas CBA3b.
dwusndeckue CBOMCTBA. Ps aKTHBHOCTH METaNIOB. CBOMCTBA MeTauioB. OOIIME CIOCOOBI MONYYCHHUS.
CrmuiaBbl METaJLIOB.

[lenounsie metamnbl. [lonokeHne B MEPUOAMYECKOW CHCTEME, CTpOEHUE aroMOB. DPuznueckue u
xumuueckue cBoictpa. Ilpumenenne. Haxoxnenue B npupone.

[Ilenouno3emenbHble MeTa/UIbL. [l0/I0)KEHNE B IEpUOAMYECKOM CUCTEME, CTpOeHUE aTOMOB. Pusznueckue
n xumudeckue cBoicTBa. [Ipumenenue. Haxoxnenue B npupone. Marauii 1 KajaplUid , UX BaKHEHUIINE
coequHeHMs. KeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

Amomunuii. [lonoxenne B MEPUOAMYECKON CUCTeMe, CTpoeHHE aTOMOB. DU3NYECKUE U XMUMHUYECKUE
coiictBa. [Ipumenenue. Haxoxaenue B mpupojae. AMQOTEPHOCTh OKCHUA U THAPOKCHIA ATFOMUHUSL.

XKenezo. [lonoxkeHne B MEPUOIUYECKON CHUCTEME, CTpOeHHE aToMOB. Du3nueckue U XUMHYECKUE
corictBa. IIpumenenune. Haxoxxnenue B npupone. BaxkuHelline COeIUHEHUS KeJe3a: OKCHUIBI,
ruapokcubl U conu skenesa (1) u xxenesa (111). KauecTBeHHas peakius Ha HOHBI.

IIpakTnyeckue padorsi:
-Ilony4yeHne coIIHON KUCIIOTHI U U3YUYEHUE €€ CBOWCTB.
- Pemenune skcnepuMeHTaNbHbIX 3a1a4 1o Teme: «Kuciaopon u cepa»
- [Tonryuenue okcuna yriaepoaa (4) u u3yueHue ero cBoiicts. PacriosHaBanue kapOOHaTOB.
- Pemenne skcneprMeHTaNbHbIX 3a/1a4 10 TeMme: «MeTaiibl M uX coequHeHus»  JleMmoHcTpanuu.

ANnoTponus KUCIopoJia U cepbl. 3HAKOMCTBO ¢ 00pa3lamMu MPUPOIHBIX Cylb(UIOB, CYIb(PaTOB.
[Tonydyenne amMmuaka U ero pactBopeHue B Bojae. O3HakoMJIEHHE C 00pa3laMu MPUPOIHBIX HUTPATOB,
¢docaroB. Kpucramamueckue pemeTkd aiamasza U rpadura. 3HAKOMCTBO € oOpas3laMu HpUPOAHBIX
KapOOHATOB U CUJIMKATOB. O3HAKOMJIEHHE C Pa3IMYHBIMU BUJAAMHU TOIUIMBa. O3HAKOMJICHHE C BHUIAMHU
crexna. O3HaKOMJIEHHME CO CBOMCTBAMHU M B3aMMOIIPEBpALICHUSIMH KapOOHATOB M TUAPOKapOOHATOB.
KayecTBeHHBIE peakluu Ha KapOOHAT- U CUJIMKAT- MOHbI. 3HAKOMCTBO C 00pa3liaMy BakHEHIIUX coneil
HaTpUsl, KaJlusl, IPUPOIHBIX COEAMHEHNUHN KaJbIHs, PyJaMU jKeJie3a, COSAMHEHUSIMH aTIOMUHUSL.

B3anMopeicTBre nienoYHbIX, HIEJI0YHO3EMENBHBIX METAUIOB U aJIFOMUHMS C BOJIOM.

Coxuranue xese3a B KUCIOPOAE U XJIOpeE.

JlabGopaTopHbie ONBITHI.

PacniosnaBanue cyne¢hua-, cynbpur- u cynb(paT-uoHOB B pacTBope. BzaumoseiictBue coneit
aMMOHU4 co menoyamu. O3HaKoMJIEHHE ¢ a30THBIMU U pochopHbIMU ynoOperusmu. [lonydenue
ruapokcuioB xenesa(ll) u xxenesa(lll) u B3anmozeiicTBre UX ¢ KUCIOTaMH U TIETOYaMHU.

11



PacuyerHble 3agaun.
Brruucienust mo XMMHYECKUM YPaBHEHUSIM PEAKIIMA MAcChl, KOJMYECTBA BEIIECTBA WU 00beMa
110 I/ISBGCTHOﬁ mMmacce, KO.HI/I‘-IGCTBY BCIIECCTBA NJIN O6’beMy OJHOT'O U3 BCTYHaIOIJ_II/IX NI HOHy‘-IaIOH_[I/IXCSI B
peaKIuy BEIIeCTB. BhIYMCIICHHsI IO XUMUYECKUM YPaBHEHUSM MacChl, 00beMa MM KOJUYECTBA BEIIECTBA
OJTHOTO W3 MPOJYKTOB PEAKIMH 10 MAacce MCXOMHOTO BEIIECTBA, O0BEMY WM KOJMYECTBY BEIIECTBA,
COJICPIKAILIETO ONPEACICHHYIO JIOI0 MPUMECEH.

Pa3nen 3. Kpatkuii 0030p BaskHelIIMX OPraHUu4eCKUX BellecTB.

HpenMeT OpFaHquCKOﬁ XUMUU. HeOpFaHI/ILIeCKI/IC N OpraHUYCCKHUE COCAMHCHUS. YFJ'ICPO,Z[ — OCHOBa
»KU3HU Ha 3emiie. OcoOCHHOCTH CTPOCHUA aTOMa yrijiepoJa B OpraHn4CcCKux COCANHCHUAX.

VYraesogopoasl. IlpenensHbie yrieBomopoabl. MertaH, 53TaH, npomnaH. CTpykTypHbIe (HOpMYIIBI
yraesonoponoB. I'oMosornueckuii psii NpedelbHbIX yriaeBonoponos. ['omonoru. ®usnueckue u
XMMHUYECKHE CBOMICTBa NMpEAENbHBIX YIJIEBOJOpOa0B. Peakuuu ropenue u 3ameunieHus. Haxoxxnaenue B
npupoje. IIpumenenue.

Henpenenbabie yriaeBoaopoabl. DTUICHOBBINA Psii HENIPEACIbHBIX YIJIEBOIOPOI0B. DTUiIeH. Dusnueckue
U XUMHUYECKHE CBOMCTBa »TwieHa. Peakuuss npucoenuHenus. KadyecTBeHHble peakiuu. Peakuus
nonuMepusauui. [lonmmatuien. [Ilpumenenne sTuiieHa.

ALIETHIICHOBBIH Psi/i HETIPEACIBbHBIX YIiieBo10po10B. AnietuieH. CBoicTBa aneruiieHa. [Ipumenenue.

[TpousBoHBIC YTIeBO10pOa0B. KpaTkuii 0030p OpraHMYECKUX COSAMHCHHIA: OJHOATOMHBIC CITHPTHI,
MHOroaToMHBIC CIUPTHI, KApOOHOBBIC KHUCIOTHI, CIIOXKHBIC dPHUPHI, KUPHI, YTICBOIbI, aMUHOKHUCIIOTHI,
Oenku. Posb GeKOB B OpraHusme.

ITonstue 0 BBICOKOMOJICKYJIAPHBIX BCIICCTBAXx. CprKTypa IMOJIUMCPOB:
MOHOMCD, MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIMMEPHU3ALINN. HOHI/ISTI/IHCH, IMOJIMITPOITNJICH,
MOJIMBUHUJIXJIOPHU. IIEMOHCTpaI[I/II/I.

Mojenu MOJIEeKyJ OpraHnYeCKUX COSIUHEHHH.

OO6pa31pl HeTH U IPOJYKTOB UX MEPepabOTKH.

HekoTopeie cBoiicTBa HeNpeAeNbHbIX YIJIEBOJAOPOJOB (TOpEHUE, peakius MPUCOCIUHEHMS)
O3nakomiieHHe ¢ 00pa3liaMy M3JeNUN U3 MOJUATUIIEHA, MOJUIPONIIEHA, TOJTUBUHUIXIOPHIA.
O3HakoMJIeHHE ¢ 00pasliaMH JIEKapCTBEHHBIX MpEnaparoB, YNAaKOBOK IMHUIIEBBIX MPOJYKTOB C
KOHCEpBaHTaMHU

O3HakomiieHHEe ¢ 00pa3laMM CTPOUTENbHBIX U MOJIETOUYHBIX MaTepHUajoB.

JlaGopaTopHblie ONBITHI.

DTUJIEH, ero MnoJy4eHue, CBOMCTBa.
AlleTUJIEH, ero MoJy4eHue, CBOMCTBa.
Pacuernbie 3agaum.
VYcranoBnenue mpocreniieii (hopMysIbl BEIEeCTBa IO MaCCOBBIM JOJISIM JIEMEHTOB.
Brruucienne MacCoBOM 10T XUMHUUYECKOTO dJIEMEHTa TT0 (JOPMYJIe COSTUHEHUS.
VYcranoBnenue mpocreiieii GopMyIIbl BEIIECTBA IO MACCOBBIM JIOJISIM XUMUYECKHUX JIEMEHTOB.
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BeruncneHuss 1o XUMHUYECKMM YPaBHEHHSIM KOJIWYECTBa, OOBEMa, Macchl BEIIECTBA I10
KOJIMYECTBY, 00bEMYy, Macce peareéHTOB HJIM MPOAYKTOB peakiuu. Pacuer maccoBoi aonu

PacTBOPEHHOTO BEIIECTBA B PACTBOPE.
IIpakTUKyM

3HaKOMCTBO C 00pa3liaMy JIEKapCTBEHHBIX MIPENapaToB
3HaKOMCTBO C 00pa3iaMu XMMUYECKHX CPEICTB CAHUTAPUU U THTHEHBI

3. TemaTuyeckoe MJIAaHMPOBAHUE

C YKa3aHUuEM YaCo0B, OTBOAUMBIX HA U3YyUYCHUE KaKI0i TeMbl

Ne HanmeHnoBaHue pa3jiesia u TeMbl Ko:n-Bo ypokos
Paznen 1. OcHoBHble TOHATHA XUMHUH (YpPOBeHb AaTOMHO-| 54
MOJIEKYJISIPHBIX IIPeACTaABJICHHU )

1. [Ipenmer xumun. Xumusi Kak 4aCTh €CTECTBO3HAHUS. 1
BemectBa u ux cBoucCTBA.

2. MeTo/1p1 TO3HAHUS B XUMUU: HAOIIO/IEHUE, SKCTIEPUMEHT 1

3. [IpakTuueckas padbora Nel. 1
[IpaBuia TexHUKH O€30MACHOCTH NIPU PadOTE B XUMHUECKOM KaOHHETE.
O3HakoMJIEHHE € 1a00paTOPHBIM 000PYAOBAHUEM.

4, UucTtsie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei 1

5. [TpakTuueckas pabora Ne 2. OurcTka 3arps3HEHHOI MoBapeHHOU conmu. | 1

6. dusnuecKkrue 1 XUMUUECKHUE SIBJICHUSI. X UMUUYECKHUE PEaKIINH. 1

7. ATOMBI 1 MOJIEKYJIBI, HOHBI. 1

8. BemectBa MOJIEKYJISIPHOTO u HEMOJIEKYJISIPHOTO 1

ctpoenus. Kpucramimueckue pemerku.

9. [IpocTeie u cnoxHBIE BEMEeCTBAa. XUMHUUECKUN 3JIEMEHT. MeTasibl 1 1
HEMeTaJlJIbl.

10. S3pIKk XxuMHH. 3HAKH XUMUYECKUX 3JeMeHTOB. OTHocuTenbHast aToMHast | 1
Macca.

11. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB 1

12. Xumuyeckue @opmyinsl. OTHOcuTeNnbHAass MoJIEKyJsipHas  Macca.| 1

KaduecTBEHHEIN M KOJIMUECTBEHHELIN COCTAB BEIIECTBA.
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13.

MaccoBas J0JI1 XUMHYCCKOTO 3JIEMCHTA B COCAUMHCHUU.

14. BaneHTHOCTP XHMMHYECKUX 2JIEMEHTOB. OIpeleneHne BaJeHTHOCTH
3JIEMEHTOB 10 (OopMysIaM OMHAPHBIX COCAMHEHU.

15. CocraBieHue XUMHYECKUX (HOPMYI OMHAPHBIX COCTMHCHU I

10 BaJICHTHOCTH.

16. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

17. 3aK0H COXpaHEHHUs MacChl BEIIECTB.

18. XUMHUYECKUE YPaBHEHMUS.

19. Tunbl XUMHYECKUX PEAKIIHMA

20. [ToBTropenue u o6o0menue no reme «llepBoHayanbHbIe XUMUYECKHE
TTOHSTHSI»

21. Konumponvnaa paboma Nel no meme: «Ilepsonauanvhvie xumuueckue
NOHAMUA).

22. Kucnopon, ero obmas xapakTepuCTHKAa W HaXOXJACHHWE B MPUPOJIE.
[Tonydenue kucaoposa u ero pusnveckre CBONCTBA

23. Xumuueckue cBoiictBa kucioponaa. Okcunsl. [Ipumenenne. Kpyrosopot
KHCJIOpO/1a B IPUPO/IE.

24. [IpakTuueckas pabora Ne3. [loixydeHue u cBOICTBa KUCIOPOAA.

25. O30H. AJTOTpOMNHS KUCTIOpOaa

26. Boznyx u ero coctaB. 3amura aTMOc(hepHOro BO3yXa OT 3arpsa3HEHHUS.

27. Bomopon, ero oOmias xapakTepuUCTHKa W HaXOXKJACHHE B MPHUPO/IE.
[lonyyenne Bomoposa MW €ro  (Qu3Myeckue CBOMCTBA. Mepbl
0e30macHOCTH MpU padboTe ¢ BOJAOPOIOM

28. XuMHueckue cBoicTBa Bogopoaa. [lpumenenue.

29. [IpakTuueckast pabora Ned. «llomyuenue Bogopoaa 1 UCCIEAOBAHUE €TI0
CBOMCTB»

30. Bona. Metozsl onpezieneHust coctaBa BOAblI - aHAJIW3 U cUHTE3. Bona B
IPUPOJIE U CIIOCOOBI €€ OUUCTKHU. AdpaLus BOJBI.

31. dusnueckue U XUMHUUECKUE CBONUCTBA BOJILI.
[TpumeHeHue BOIBI.

32. Boga — pactBoputens. PactBophl. HacbllieHHbIE W HEHACHIILIEHHBIE
pacTBophl. PacTBOpHMOCTH BEIIECTB B BOJIE.

33. MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA.
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34.

Pemenne  pacuetrHbix 3amau  «HaxoxneHnwe — MaccoBoM 10U
pPacTBOPEHHOI0  BELIECTBA B pacTBope. DBpluuciaeHue  Macchl
PacTBOPEHHOIO BEIECTBA W BOXABI Ui IIPUTOTOBJICHMS pacTBOpa
OIIpEACICHHOW KOHLEHTPALUN»

35. [Ipaktrueckass pabora NoS5. IlpuroromieHue pacTBOPOB COJEH C
OIpeieIEHHOM MacCOBOM J0JIei pacCTBOPEHHOIO BELIECTBA

36. [loBroperne wu 0000menne 10 Temam  «Kucmopomay,
«Bonopony», «Boma. PactBopb».

37. Konrponsnas padora no remam «Kucnopon», «Bomopon», «Boaa.
PactBopsbI».

38. Monb — eaMHUIIA KOJTMYECTBA BellecTBa. MoJsipHas Macca.

39. Bbruncnenus 1o XMMHUYECKUM YPaBHEHUSIM.

40. 3akoH ABorajpo. MoJsipHbIil 00beM ra3os.

41. OTHOCHUTENBHAS TUIOTHOCTH Ta30B

42. OObeMHbIe OTHOILIEHUS Ta30B MPH XUMHUUECKHUX PEaKIUIX

43. Oxcunpl: KiaccupuKanys, HOMCHKIIATypa, CBOMCTBA, MOTYICHHE,
MIPUMEHEHUE.

44, I'unpoxcunbl. OcHOBaHUS: KiaccuuKaIys, HOMEHKIATypa, MOIydeHue.

45, XUMHUYECKHE CBOMCTBAa OcHOBaHUM. Peakuus HeiTpanuzauuu. Okpacka
WHIUKATOPOB B IIETIOYHOM W HeWTpanbHON cpenax. llpumenenue
OCHOBaHMM.

46. AM@oTepHbIe OKCUABI U THAPOKCU/IBI.

47. Kucnorel. CocraB. Knaccugpukanus. Homenknarypa. Ilonyuenue
KHCJIOT.

48. XUMHYECKUE CBONCTBA KUCIIOT

49. Comu. Knaccudukarnus. Homenknatypa. CriocoObl oTydeHus coJiei

50. CaoiicTBa coeii

ol. ['eneTnveckast CBSI3b MEKy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKHUX
COEMHEHHI

52. [IpakTuueckass pabora Ne6.PemieHue skcrmepuMEHTANBHBIX 3aqad IO
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COEAMHEHUI

53. [ToBTOpenne wu 00o0meHne 1o TeMe «Baxuenmme

KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI
54. KonTpomnpnas padota Ne3 mo teme: «OCHOBHBIE KIIACChl HEOPTAHUUECKUX

COEIUHEHUN .
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Paznea 2. Ilepuoguyecknii 3aK0H 1 epHOANYECKasi CHCTEMA

xummn4yecknx 3jemMeHToB J[.U.MennesneeBa. CTpoeHne aToMoOB.

95. Knaccudukanus xumuaeckux 1eMeHToB. [IoHsTHE 0 TpyIax CXOAHbBIX
HJIEMEHTOB.
56. [Tepunonnueckwuii 3akon /1. 1. Menneneena.
57. [Tepnoanueckas TabarIa XUMUYECKHUX IEMEHTOB (KopoTKas popma): A-
u b-rpymnmesl, nepuoasl.
58. Crpoenne aroma. CoctraB aToMHbIX szaep. M3otombl. Xumuueckuid
3JIEMEHT — BUJI aTOMa C OJIMHAKOBBIM 3apsIOM siipa
59. PacrnionoxkeHne  2JIGKTPOHOB 1O DHEPTETHYECKUM YPOBHSIM.
CoBpemenHas (OpMYIHPOBKA MEPHOAUYECKOTO 3aKOHA
60. 3HaueHue MepruonYecKoro 3akoHa. Hayunsie noctmxkenus /1. 1.
Menneneena
61. [ToBroperne m 0000mEeHne mno Teme: Ilepuonuueckwii 3aKoH |
MepuoIvecKkas cucreMa XxuMudeckux snementoB [I. M. Menneneesa.
Crtpoenue aToma.
Paznen 3. Ctpoenue BemecTBa. XumMmmuieckasi CBfi3b
62. DJEKTPOOTPHUIIATEIBHOCTh XUMUYECKHUX 3JICMEHTOB
63. KoBanenTnas cBs3b. [lomsipHas 1 HenossipHasi KOBAaJICHTHBIE CBSI3U
64. WNonnas cBs3b
65. BanenTtHocTs U cTeneHp okucieHus. [IpaBuna ompeneneHus cTeneHeu
OKHCJICHUS HJIEMEHTOB
66. OKHUCINTENEHO-BOCCTAHOBUTENILHBIC PEAKIINU
67. IToBTOpenue u 0606meHne no Teme: «CTpoeHUE BeUIeCTB. XUMHUYECKas
CBSI3b»
68. Kontponpaast pabora Ned mo temam: «llepwogudeckwii 3akoH U
IIepUOIMYECKasl CUCTeMa XMMHUYecKuX 3yeMeHToB /[[. M. MeHnneneesa.
Crpoenue atoma. CTpoeHue BelecTB. XUMHUECKast CBSI3b»
Hroro: 68 yacos. 9 kiaacce (2 yaca B Heges10, 68 yacoB)
Homep Tema ypoka Koua-Bo
Ypoka YPOKOB
Paszpnen 1. MHoroodpa3ue XuMHYECKHX PeaKIU 15
1-2 OKUCIIUTENBHO-  BOCCTAHOBHUTEJIbHBIE PEAKLIMH. PEAKIUU  COCIUHEHHMS, | 2
pasloXeHus, 3aMelleHus, oOMeHa C TOYKM 3pEHHs] OKUCIEHUS W
BOCCTaHOBJICHHSI.
3 TernnoBeie  3ddekTsl  XuMHUECKHMX — peakuuid.  Ok3orepMmuyeckue  u| 1

OHAOTEPMHUYCCKUEC pCAKITUN
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4 TernnoBeie  3ddekTbl  XuMHUECKHMX — peakuumid.  Dx3oTepmuueckue  u| 1
SHAOTEPMUUYECKUE PEAKIIUH

5 [IpakTuueckasst pabora 1. W3ydeHuwe BiusHUA yCIOBUM mpoBedeHus | 1
XUMHUYECKOHN peakluy Ha €€ CKOPOCTb.

6 O6parumeie u HeoOpaTumsble peakuuu. [lorsTue 1
0 XMMHYECKOM PaBHOBECHUHU.

7 CymHocTh npornecca 3JIEKTPOTUTHYECKON TUCCOIUALIUH. 1

8 Jucconuanys KUCIOT, OCHOBaHHUM, COJICH. 1

9 Cnalpie u cuiibHbIE 3JEKTPOIUTHI. CTENEeHb TUCCOIUAIUY. 1

10 Peakiiun HOHHOTO OOMEHA U yCIOBUS UX MPOTEKAHUS 1

11-12 XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUHN 2

13 I'uapomus coneit. O6o06menne mo Ttemam «Kmmaccudpukanuss xumuyeckux | 1
peakuuii» u « DIEKTPOJUTUYECKAs TUCCOLMALINY.

14 [Ipaktuueckass paGorta 2. PemieHune sSKCHEpUMEHTAIBHBIX 3a1ad 1Mo Teme| 1
«CBoOMCTBA KUCJIOT, OCHOBAHMH, COJIEH KaK 3JIEKTPOJIUTOBY.

15 Kontponbnas pabora mo temam «Knaccuduxanuss XxuMuyeckux peakuuit» u| 1
«DIEeKTPONUTUYECKAs TUCCOIHALIMS.

43
Paznen 2. MHoroo0pa3sue BemnecTn

16 l"asiorensl. [lonokeHne B MEPUOAUYECKON CUCTEME XMMHUYECKHX JJIEMEHTOB,| 1
CTpoeHHE UX aTOMOB. PU3HUECKHUE U XUMUYECKUE CBOWCTBA I'aJIOT€HOB.
[losnydyeHne U npuMEHEHNE TajloreHOB.

17 Xnop. Csoiictsa xsopa. [Ipumenenune xiopa. 1

18 XnopoBogopoa. Cpoiictsa. [Tonyuenue. 1

19 ConsiHast KMCIIOTa U €€ COJIU. 1

20 [TpakTrueckas padota 3.I1lonyueHne CoOJSTHON KHCIOTHI U U3yUEHUE €€ 1
CBOMCTB.

21 IlonoxeHne KHUCIOpOAa MU Cepbl. B INEPUOJUYECKON CUCTEME XMMHMUYECKHX| 1
JJIEMEHTOB, CTPOEHUE UX aTOMOB. AJIOTPOIHSI CEPBI

22 CBolicTBa U1 NIPUMEHEHHE CEPBI. 1

23 Ceposoaopoa. Cynbhubt 1

24 Oxcup cepsr (IV). 1

25 Oxkcwup cepst (V). CepHast KHCI0Ta U €€ COJIH. 1

26 OxucnauTenpHble CBONCTBA KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTHI. 1
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27

IIpakTuyeckas padora 4.

Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe « Kucimopon u cepay

28 Pemienue pacueTHbIxX 3a1a4.
BbruncneHuss mo XMMHUYECKUM YPaBHEHHSIM MAaCChl, 00beMa, U KOJIMYECTBA
BEIIECTBA OJIHOTO W3 MPOAYKTOB PEAKIMHU 10 MAacCe€ HCXOJHOTO BEIIECTBa,
00bEMY WU KOJMYECTBY BEIIECTBA, COAEPXKAILErO OMNPEICICHHYIO OO0
MpUMECEH.

29 [Tonoxxenne azora u Qochopa B NEPUOAMYECKON CUCTEME XHUMHUYECKUX
3JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T CBOMCTBA, IPUMEHEHHUE.

30 Amvmvuak. Ouznyeckre U XUMUYECKUE CBOKCTBA, TOJTyUYeHHE, IPUMCHCHHE.

31 IIpakTuyeckas padora S. [losryueHre aMMmuaka U U3y4eHUE €r0 CBOMCTB

32 Conu aMMOHMUSL.

33 AzotHas kucnora. CtpoeHue Moekyiabsl. CBoMCTBa pa30aBICHHONW a30THOMN
KHCIIOTEHI.

34 CBoiicTBa KOHIIEHTPHUPOBAHHOW a30THOM KUCIOTHL. A30THBIE YIOOPEHHUS.

35 dochop. Ammorponusi. CBolicTBa.

36 Oxcun pochopa (V). @ocdopHas KucioTa, ee Colu U yI0OpeHus.

37 [Tonoxenne yrimepoia W KpEeMHHs B IEPUOJUYECKOM CUCTEME, CTPOEHUE
aTOMOB. YTJepo/l. AJIJIOTPONHUS

38 XuMUYecKue CBOMCTBA yriepoaa. AacopOuus.

39 YrapHblii ra3, CBOWCTBA, PU3HOJIOTHUECKOE ICHCTBUE HA OPTaHU3M.

40 Yraekucnslii ra3. YrodibHas KUCIOTa U ee conu. KpyroBopot B mpupoe

41 IpakTuuyeckas padora 6. [loayuenue okcuaa yriaepoaa (V) usydenue ero
cBoiicTB. Pacro3naBanue kapOOHATOB.

42 Kpemnnii u ero coenqunenus. Crexino. Llement

43 O606mmenue o Teme «HemeTtanmbny

44 KonTponbnas padora no teme «Hemeramisi».

45 [TonoxkxeHne MeTaIOB B MEPHOJUYECKON cucTteMe, MeTalandeckasi CBS3b.
Du3nYeCKUe CBOMCTBA.

46 Haxoxxnenue B mpupoae. O6mue crnocoos! MoTydeHust

47 XUMHUYECKHE CBOMCTBA METAIIOB. PsI/T akTHBHOCTH METaJLIIOB.

48 Cmnabl
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49 [llenounsie Metaiuibl. Haxoxaenue B npupoae. PU3HYECKUE U XUMUYECKUE 1
CBOICTBA.
50 OKcHuIbI M THAPOKCUIBI IIETOYHBIX MeTaJUIoB. [IprimeHenue. 1
51 [[lenouno-3emenbHble MeTauibl. Haxoxnenue B npupope. Kampumit u ero| 1
coenuHeHHS .JKECTKOCTh BOJBI U CITIOCOOBI €€ YCTpaHEHUS
52 Amomununii. Haxoxxenue B npupoze. ColicTsa. 1
53 AM@OTEpHOCTH OKCHA ¥ TUAPOKCHAA ATTFOMUHUSI. 1
o4 XKenezo. Haxoxnenue B mpupoje. CBoicTBa. 1
55 CoequHeHHusT JKejes3a. 1
56 IIpakTnyeckas padora 7 PemeHue sKCIepUMEHTAIbHBIX 3adad Mo Teme «| 1
MeTajiabl ¥ UX COCIHMHCHUS
57 KonTponbHas pabota no Teme «MeTamibh» 1
Paznen 3. KpaTkuii 0030p BaxHeHIIMX OPraHM4YecKUX BellecTB 9
58 Opranuveckas XUMHUSL. 1
59 Yraesonoponsl. IIpeaensHbie yraesoaopoabl 1
60 HenpenenbHble yrIIeBOIOPOIBL. 1
61 [IpouzBoaHbIe yriieBoaopoaoB. CHUPTHI 1
62 Kap6onoBsie kucnotbl. Cii0KHbIE 3QUPBI, KUPbI 1
63 Vrinesonpl. 1
64 AMUHOKHCIIOTEL. benku. 1
65 ITonnmepsl. 1
66 O06o06maromuii ypok 1mo TeMe « BakHeWIne opraHndecKue COSIMHCHIS. 1
67-68 HToroBast KOHTpOJIbHASA paboTa.  AHaJIN3 KOHTPOJIHHON pabOTHI 2
Bcero ypokos 68

Cnucox npuiio;keHuii K pado4eil mporpamme:
[Ipunoxenune 1. KanenaapHo-TeMaTH4eCKOE TUIAHUPOBAHKE

[Ipunoxenune 2. ®opmel U cpeAcTBa KOHTPOIISA
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