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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsSI COCTaBJeHA Ha
OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHsS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl
OCHOBHOTO 00111er0 00pa3zoBanus, npeacraBieHHbx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanpHoOl paboyell mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIIEHIIUU TPETOIaBaHUs
ydueOHOro mpenMera «XuMHS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickon
denepanum.

[Iporpamma mo xumuu Aa€T MpECTaBICHUE O IEJAX, OOIIe CTpareruu o0y4YeHus,
BOCIIUTAHUSI U PAa3BUTHSI OOYYAIOIMIMXCS CPECTBAMHU YU€OHOTO MpeaIMeTa, yCTaHABIUBAET
o0s13aTeNbHOE TMPEAMETHOE COJIepKaHUe, MPEeAyCMATPUBAET paclpelleIeHue €ero 1o
KJIaccaM M CTPYKTYpPUPOBAHUE MO pa3ziesiaM U TeEMaM MPOrpaMMbl N0 XUMHH, ONIPEACIISIET
KOJIMYECTBEHHBIE M KAUYECTBEHHBIC XAPAKTEPUCTUKHU COJIEPKAHUS, PEKOMEHAYEMYIO
MOCJIE0BATEILHOCTh U3YUEHUS XUMUHU C YIETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€M, JIOTUKKM Y4eOHOTro TpoIlecca, BO3PACTHBIX OCOOCHHOCTEM O0O0ydaronmxcs,
omnpenesieT BO3MOXKHOCTH TMpeAMeTa g pealu3alud TpeOOBaHMM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOW MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHmsi, a Takke TPeOOBaHHWM K pe3yjibTaTaM OOy4YeHHS XMUMHHM HAa YPOBHE IieJieh
U3Y4YEHUs TMpeIMeTa M OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOU JESATEIBHOCTU
00yyYaromerocs rno OCBOCHUIO Y4eOHOTO COJEPIKAHMS.

3HaHWE XWMHUHA CIY>KAT OCHOBOW s (OpMUpOBaHUS ~ MUPOBO33PEHUS
oOydJaromerocs, ero MpeACTaBICHUN O MaTepuaIbHOM €IWHCTBE MHPA, BAKHYIO POJIb



UrparoT (GopMUpyeMble XUMHEN MPENCTAaBICHUS O B3aWMONPEBPAIICHUAX SHEPTUU U 00
HBOJIFOLIMM BEUIECTB B MPUPOAE, O MyTSAX PELICHUs INI00aJbHBIX MPOOJIEM YCTOMYUBOTO
pPa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, JHEPreTHUECKOW, INUIIEBOM M 3KOJOTMYECKON
0e30MacHOCTH, TPOOJIEM 3PABOOXPAHECHHS.

N3yuyeHnne xumuu:

CHOCOOCTBYET peaNn3alll BO3MOXKHOCTEH [UIsl caMOpa3BUTHS U (HOPMHUPOBAHMS
KyJbTYpPBI JINYHOCTH, €€ 0011eH U (PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBINUJICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOyJaromuxcs, HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOW  Yy4eOHOW  JI€ATEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX U HCCIEA0BATENbCKUX YMEHUN, HEOOXOUMBIX KAaK B IIOBCEIHEBHOU
KU3HU, TaK U B IPOPECCUOHANBHOM IEATEIbHOCTH;

3HaKOMHUT CO CHELM(PHUKON HAyUYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI II€JIOCTHOTO
B3IJIiJa HA E€IUHCTBO MPHUPOJBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTalloM B
(OpMHpPOBAaHNU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;

cocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJl B 3KOJOTMYECKOE OOpa3oBaHUE
00yJaroImxcs.

JlanHple HampaBiieHUuss B OOyYEHHMM XUMHUU OO€ECIEYMBAIOTCS  CHEU(pUKON
colepxkaHusi y4eOHOro NpeiMeTa, KOTOPbIM SIBISETCA MEJarori4ecky aganTUPOBAHHBIM
OoTpakeHHeM 0a30BOW HAyKU XMMUU Ha ONPEEIEHHOM 3Tarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OpPUEHTHPOBAH Ha
OCBOECHHME OOYy4YaIOMIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPTraHWYECKON XMMHHM M HEKOTOPBIX OTAEIbHBIX 3HAUYUMbBIX MOHATHA OpPraHUYeCKOu
XUMUHU.

Crtpykrypa conaepkaHHUs MpOrpaMMbl 10 XHUMHUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO IoAX0/a K €€ nzydeHuto. Coaep:kaHue CKIaIbIBaeTCs U3 CUCTEMBI IIOHATHN O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI IOHATHI 0 XUMUYecKol peakiuu. O6e 3tu
CHUCTEMBbI CTPYKTYPHO OPIaHM30BaHbI MO MPUHLKITY OCJIEI0BATEILHOTO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETHYECKHUX MPEACTABICHUI Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— IIPE/ICTaBIICHUN 00 3JIEKTPOJIUTUYECKON AUCCOLUALINY BEIIECTB B pacTBOpaXx.

Teopernyeckne 3HaHUS PaCCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKHU MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATENIBHO OT OAHOIO YPOBHS K JIPYTOMY,
BBIMOJHAS (PYHKUMHM OOBSCHEHHS M IPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOYXHOCTEN MPAKTHYECKOT0 PUMEHEHHUS U MTOIYyYEHUS U3Y4acMBbIX BEILECTB.

OcBoeHue NMporpamMmsl 10 XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKOM COCTABIAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOM IIPUPOJIBI,
LEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHHMIO M METOJAaM MO3HaHUs B Hayke. M3yueHue



XUMHUH MPOUCXOIUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3YYEHHbIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» U «dPusnka. 7 Kiacey.

[Ipn u3yyeHWH XUMHH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XHWMHUYECKOU
HAayKH KakK o0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOW JEATEIbHOCTH
YeJioBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYphI. 3aJada y4eOHOTo mpeaMeTa
COCTOUT B (HOPMHUPOBAHUM CHUCTEMbl XHMHUYECKMX 3HAHUN — BaxXHEHIMX (HaKTOB,
NOHATUH, 3aKOHOB M  TEOPETUYECKUX  MOJOKEHUH, JOCTYMHBIX  0000IIeHUn
MHPOBO33PEHUYECKOTO XapakTepa, sI3bIka HAayKHW, B MPHOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS TP U3YYCHUH BEIIECTB U XUMHUECKUX PEaKIuii, B JOPMUPOBAHUHN U PA3BUTUHU
MO3HABATEIFHBIX YMEHHM W WX NPUMEHEHWH B Y4YeOHO-TTO3HABATEIILHOW W yd4eOHO-
UCCJIEIOBATENLCKONW JICSTENBHOCTA, OCBOCHMM TIpaBWJI 0E€30IMacHOTO OOpalieHus ¢
BEII[ECTBAMHU B MIOBCEIHEBHOM YKU3HH.

[Ipy wW3yyeHMHM XWMHHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe LU, KaK:

—  (GOpMHpOBaHHE  HWHTEJUICKTYyaJIbHO  pPa3BUTON  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYJAHMYECTBY, CaMOCTOSITEJIbHOMY  MPHUHSATHUIO  PEIICHU,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSM KU3HU;

— HaIlpaBJIEHHOCTh OOYYEHHS Ha CHCTEMAaTUYECKOEe MPUOOLIEHUE O00ydarolmuxcs K
CaMOCTOSITEIbHON TTO3HABATEIILHON JCATEIBHOCTH, HAYYHBIM METOJIaM IIO3HAHWS,
(GbOpMUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— o0ecrieueHue yClIoBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIUMUCS OTBITA
pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHWS W CaMOMNO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHITNI), UMCIOIINX YHUBEPCATLHOE 3HAYCHHE IS PA3IMYHBIX BHJIOB
JeSITEIbHOCTH;

— (hopmupoBanue o01Iei HyHKIIMOHATHLHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCJIE YMEHUU OOBSICHATH W OIICHHBAThH SIBJICHUS OKPY KAIOIIETO MHUpa, HCIOIb3Ys
3HAaHUS M OIBIT, IMOJYYEHHBIC IMPU H3YYCHUM XHUMHH, MPUMEHATh WX TIPU PEIICHHUH
po0JIeM B IOBCEAHCBHOM JKU3HU M TPYAOBOM JACATEITHHOCTH;

— ¢opMupoBaHue y OOyYAIOMIMXCA TYMAaHUCTHYECKHX OTHOIICHUH, MOHUMAaHUS
[IEHHOCTH XHUMHYECKUX 3HAHUM IS BBIPAOOTKM OKOJOTHYECKU I1€J1eCO00pa3HOTo
MOBEJICHUSI B OBITY M TPYJOBOM ACSATEIHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKPY>KaroLIEW IPUPOIHOU CPEIBL;

— pa3BUTHE MOTHMBAllUM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JABHEUIIIETO O0yJYCHHUS.

OO01iee 4yMcIO 4YacoB, OTBEACHHBIX ISl M3YYEHHMs] XMMHHM Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanusi, coctanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJICNI0), B
9 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumuu. Ponp XuMHuM B JKU3HU 4Ye€JIOBEKA. XUMHUSI B CUCTEME HayK. Tena u
BellecTBa. dusnueckue CBONCTBA BEIIECTB. ATperaTHOe COCTOsiHUE BemlecTB. [lonsTHe 0
METO/IaxX MO3HaHUA B XUMHUHU. YucThle BenecTBa U cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 3IEMEHTHl. CHMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U ClIOKHBIE BEeECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmysia. BalleHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHass artoMmHas Macca. OTHOcUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMocBsI3b KOJIMUECTBa, MACChl U
Yyuca CTPYKTYPHBIX €UHUIL BeliecTBa. Pacuérsl o hopmysiaMm XUMUYECKUX COETUHEHUM.

OU3NYECKNEe U XUMUYECKUE ABJICHUS. XMMHUYECKasd Peakuus U €€ MPU3HAKU. 3aKOH
COXpPAaHEHHUS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccuduxanus XuMHUUECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEeHUs, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKOMW MOCYA0M, MpaBuiaMu padoThl B 1aOOpaTOpUM U TpUEMaMU
oOpaiiieHus ¢ 1abopaTOpPHBIM 000PYIOBAHUEM, U3YUEHUE U ONKCaHuEe (PU3NUECKUX CBONCTB
00pa3iioB HEOPraHUYECKUX BEIECTB, HaOMoneHHEe HU3nUecKuX (TUTaBJICHUE BOCKA, TasHUE
JbAa, pacTUpaHHE caxapa B CTYIKE, KUNEHHWE W KOHACHCAIMS BOJbI) M XUMHUYECKHUX
(ropenue cBeud, MpOKaJIMBaHWE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJIa ¢ KMCIOTOM)
SABJICHUN, HAONMIOJICHUE W OMNHWCAaHUE TMPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX PpEeaKIuil
(pa3ioxkeHue caxapa, B3aMMOJICUCTBUE CEPHOW KUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE
ruapokcuaa meau (Il) mpu HarpeBaHuu, B3aUMOJEHCTBHUE JKeJle3a C pACTBOPOM COJIU MEAU
(I1), m3yuyeHwe crmocoOOB pasleeHUs CMecel: ¢ TOMOIIbI0 MarHuTa, (QUILTPOBAHHE,
BBITIApYBaHUE, AUCTUIUISIIUSA, XpoMaTorpadus, MPOBEJACHUE OUYUCTKH TMOBAPEHHOW COJIH,
HaOJII0JICHUE W OIMKMCAaHWE PE3yJbTAaTOB MPOBEACHUS ONbITa, WUTFOCTPUPYIOUIETO 3aKOH
COXpaHEHUSI MaCChl, CO3/IaHUE MOJIeJIel MOJIEKYJ (IIapOCTEePKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3ngyx — cmeck razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U POCTOE BEIIECTBO.
Haxoxaenue kuciopoaa B mpupoje, (puznueckue U XHMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. [lpumenenne kucnopoga. CrnocoObl MONMy4YEeHUS KHUCIOpoAa B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopoT kuciopoma B mpupoge. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TernnoBoit 3pPexT XMMHUUECKON peakinu, TEPMOXUMHUYECKHE YpPaBHEHUS, 3K30- U
DHAOTEPMUYECKHE pEeaKUHUH. TOIUIMBO: Yroib M METaH. 3arpsA3HEHUE BO31yXad, YCHIJICHHE
NapHUKOBOTO 3¢ (dekTa, pa3pylIeHHe 030HOBOTO CIIOS.



Bomopon — snmeMeHT M mpoctoe BemecTBo. Haxoxkzaenuwe Bomopoma B IIpUPOE,
¢usznyeckue M XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CHOocoObl moiyudeHus. Kucnotel u
COJIH.

Monsipabiii 00BEM razoB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Boma kak pactBopurenb. PactBopel. HacellieHHbIEe U
HEHACBILCHHBIE pAacTBOPHI. PacTBOpUMOCTE BemiecTB B Boje. MaccoBasi 10715 BEIIECTBA B
pacTBope. XHMHUYECKHE CBOMCTBa BOJbl. OcHOBaHMs. Poiib pacTBOPOB B HpPHUpPOAE U B
XKU3HU YenoBeka. KpyroBopor Bojabl B MpUpOAE. 3arps3HEHUE NPUPOAHBIX BOA. OxpaHa U
OYHCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranmdeckux coeauHeHuit. Oxcuabl. Knaccudukaims OKCHIOB:
cosieoOpasymomye (OCHOBHBbIE, KHCIOTHBbIE, aM(OTEpHbIE) M  HecoJaeoOpa3ylouue.
Homenknatypa okcuaoB. PuU3MUECKHE M XHUMHYECKHE CBOMCTBA OKCHUIOB. llomydeHwme
OKCHJIOB.

OcHoBanusi. Knaccudukarusi oCHOBaHUM: MIENIOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. OU3nueckre U XUMUYECKUE CBOMCTBA OCHOBaHMM. [lonmyuenue
OCHOBAHHU.

Kucnotel. Knaccupukanus kucnor. Homenknarypa xkucinor. Dusnyeckue Hu
XAMUYECKHE CBOWCTBa KUCJIOT. Psan aktuBHOocTH MetaiioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Howmenknarypa coseil. @Dusnueckne W XUMHUYECKHME CBOWMCTBA COJIEH.
[Tonyuenune comen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE OIPEIEICHUE COACPKAHUA KHUCIOpPOJa B BO3IAyXE, IIOIYYEHHE,
coOMpaHue, pacrno3HaBaHWE W U3YYEHUE  CBOMCTB  KHUCIOpOAa,  HAOJIOJeHUE
B3aMMOJICHCTBHUSL BEIIECTB C KHUCJIOPOJOM U YCIOBHS BO3HHUKHOBEHMS U TPEKPAIICHUS
ropenus (Tokapa), O3HAKOMJIGHHE C oOpa3liaMd OKCHUJOB M OIUCAaHUE HX CBOMCTB,
nojiyueHue, coOupaHHe, pacro3HaBaHUE W M3yUYEHUE CBOMCTB BOJOpoJa (TOpEeHHeE),
B3auMojielicTBue Bojoponaa ¢ okcugom wMenu  (II)  (Bo3aMoxkHO  HMCHOJIB30BaHUE
BUJICOMATEPUAIIOB), HAOJI0/ICHHE 00pa3IOB BEHIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAHKE
O0COOEHHOCTE pPAacTBOPEHHUs BEUIECTB C Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHUE
pPacTBOPOB C ONPEAECIEHHON MACCOBOM JI0JIE PACTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE
BOJIbI C METAJUIAMH (HATPUEM U KaJblEeM) (BO3MOKHO HUCIOJb30BAHUE BUEOMATEPUATIOB),
UCCJIEIOBAaHNE O0pa30B HEOPraHWYECKUX BEHIECTB pPA3JIMYHBIX KJIACCOB, HAOJIOJEHUE
W3MEHEHHSI OKpackd WHAMKATOPOB B PACTBOpPax KHUCIOT M UIENOYEH, HW3YUYCHHE
B3aumozencTeus okcuaa meau (1) ¢ pacTBopoM CepHON KUCIOTHI, KHCIOT ¢ METAJLIaMH,
pEeaKkIui HEWTpaau3aluy, NOJIyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OIHOTO
MEeTajljla JAPYIMM M3 pacTBOpa COJIM, PEUIEHHWE OKCIEPUMEHTAJIBHBIX 331a4 IO TEME
«BaxkHen1me Ki1acchl HEOPraHMYECKUX COCAUHEHUID.



Iepuoanyecknii 3axkoH u Ilepuoanyeckas cucreMa XMUMHUYECKHUX dJjIeMeHTOB /I,
HN. MengeaeeBa. CrpoeHne aroMoB. XuMu4deckas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIC PEaKIUH

[lepBble MOMBITKH KJIACCU(PUKALUU XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE M HIEIOYHO3EMENbHBIE METAILIbl, TaJOTeHbl, HHEPTHHIC
ras3el). JE€MEHTHI, KOTOpbIe 00pa3ytoT aM(pOTEpHBIE OKCUABI U TUIPOKCH/IBI.

[lepnognuecknuit 3akoH. l[lepuognueckas cucrema XUMHYECKHX 3ieMeHToB [[. M.
MenpeneeBa. Kopotkonepuoanas u jiMHHONIEpUoaHas ¢popmbl [lepuonnyueckoid cucTeMbl
xumuueckux ssiemeHToB J[. . MenpaeneeBa. Ilepuonbsl u rpymnmbl. OU3HYECKUN CMBICT
IIOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOa U TPYIIIIBI HJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3orombsl. OnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX 000J04YeK aToMOB NepBbIX 20 XUMHUYECKUX 3JeMeHTOB Ilepmoanueckoi
cucremsl . 1. Menneneesa. XapakTepucTUKa XUMHYECKOTO DJIEMEHTA 110 €r0 MOJIOKEHUIO
B [lepuognueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHHs  paauyca  arOMOB  XUMHUYECKHMX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPYyNIaM U IEPUOAAM.

3nauenue Ilepmogmueckoro 3akoHa u IlepHoanyeckor CHCTEMBI XHMHYECKHX
AJIEMEHTOB ISl pa3BUTHUS HAYKU U npakTuku. [[. 1. MenneneeB — y4€HbIN U rpa)KJaHNH.

Xumuueckas  cBsa3b.  KoBasieHTHass — (mojsipHass W HENOJspHasl)  CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUECKUX IIEMEHTOB. IOHHAs CBA3b.

Crenenp okucnenus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHrue oOpa3lOB BELIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJICICTBIE THAPOKCHIA
LIMHKAa C pacTBOpaMHM KHCJIOT W IIEJOYEH, NPOBEIAEHUE OIBITOB, WJUIHOCTPUPYIOLINX
IpPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, pPeakluu pas3iokKeHUs,
COCJIUHECHUA).

Mexcnpeomemnoie ceazu

Peanmnszanust MeEXNpeIMETHBIX CBS3€M MNpH H3YyYEHUM XHMMUM B 8§  KJacce
OCYIIECTBIISIETCSL Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U
MOHATUM, SIBJSIOIIMXCS CUCTEMHBIMH I OTIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
MKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAay4YHbIM (hakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHanW3, CHUHTE3, KJIacCU(pUKaLMs, MEPUOAUYHOCTb, HAOIIOJEHUE, OKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJA, H30TOIIbI,
pasiOaKTUBHOCTb, MOJIEKYJIa, SJEKTPUUECKHUM 3apsi]l, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHME BEIIeCTBa, Tra3, (PU3MYECKHEe BEIUYMHBI, EIWHUIBI H3MEPEHUs, KOCMOC,
IJIaHEThI, 3BE€3/1b1, COoNHIIE.



buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, rtumpocdepa, MUHEpadbl, TOPHBIE TOPOMBI, IOJE3HBIC
MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeECKasi peaKIus

[lepnognueckuit 3akoH. llepuomnueckas cucrema XUMHYECKHX dieMeHTOB [[. M.
MenpaeneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kaaus, KalblUid U UX COCOUHEHHN B COOTBETCTBUHU C
MOJIO’KEHHEM 3JIEMEHTOB B [leproinueckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUAbI XUMUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTbh CBOMCTB BEIIECTBA OT THUIIA KPUCTALNINYECKOW PEIIETKU M BUJIA XUMUYECKOU
CBSI3H.

Knaccudukaiuysa 1 HOMEHKIATypa HEOPraHWUYECKUX BEIIECTB. XMMUYECKUE CBOWMCTBA
BEILIECTB, OTHOCSIIMXCSA K pa3IM4HbIM KJAcCaM HEOPraHWUYECKUX COEIUHEHUM,
TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XUMHUYECKUX pEaKIUi MO pPa3MyHbIM TMpu3HaKaMm (MO0 YUCIy U
COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((eKTy, MO0 H3MEHEHHUIO
CTENEHeH OKUCIEHUS XUMHUYECKHX DJJEMEHTOB, IO OOpaTUMOCTH, 10 YYaCTHIO
KaTanu3aropa). JK30- U SJHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue 0 ckopocTu XuMHUecKoi peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKUX peakiusx. [IoHATHEe O TOMOrE€HHBIX U TeTEPOreHHBbIX peakiusx. [lonsTue o
katanu3e. lloHsiTHE O XUMHYECKOM paBHOBecUU. DaKTOphI, BIHUSIOIIME HA CKOPOCTb
XUMHUUYECKOHN pEaKlUH U MOJO0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCITUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUH, dJIEKTPOHHBIM OajaHC OKUCIUTEIIBHO-
BOCCTaHOBUTEIBLHOU peakuuu. CocraBiieHue YpaBHEHUI OKHUCJIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUHN C UCTIOJIBb30BAHMEM METO/Ia AIEKTPOHHOTO OallaHca.

Teopusi BAEKTPOIUTUYECKOW NUCCOLMAIMU. JNEKTPOJHUTBI M  HEIIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHn3M JUCCOLMALINY BEIIECTB C PA3IMYHBIMU BUIAMU XUMUYECKOM
cBsi3u. Crenenp qucconuaruu. CHUIbHBIC U CJIa0bIe AJIEKTPOJIUTHI.

Peakuiun nonHoro ooMeHa. Y clioBHs MPOTEKaHUS peaKlMii HOHHOTO 0OMEHa, MOJIHbIE
M COKpalléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAHUI U COJIEW B
CBETE MPEJCTABICHUN 00 AICKTPONMTHYCCKON auccolanu. KadyecTBeHHbIE peaKiuu Ha
HoHbI. [ToHsITHE O THAPOIN3E COEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJIEISIMH KPUCTANIMYECKUX PEIIETOK HEOPTaHMYECKUX BEILIECTB —
METaJUIOB M HEMETAIOB (TpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HATpPHs),
UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIMU OT BO3JAEHUCTBUS PA3IMUYHBIX
(GakTOpoB, HCCIEIOBAHHE BJIEKTPONPOBOJHOCTH  PACTBOPOB  BEUIECTB, Ipoliecca
JUCCOLMAIMN KUCTIOT, 1IeI0o4Yel U cojiel (BO3MOMXHO HMCIOJIb30BAHUE BUACO MAaTEPUAIIOB),



IPOBEJICHHUE OIBITOB, WILUTFOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PEaKUUii HOHHOTO 0OMeHa
(oOpa3oBaHue ocanka, BBIIEICHHUE raza, 00pa30BaHUE BOJBI), OMBITOB, WILTIOCTPUPYIOIIIX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUid (TOpEeHHE, PEaKUUU Pa3IoKEHUs,
COCIMHEHMSI), PpACIIO3HABAaHUE HEOPTraHWYECKUX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIX
peakiuii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/au.

Hemertanibl 1 MX coeiMHEHUSA

OOmast xapakTepucThka ragoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC
creneHu okucienus. CtpoeHne U Gu3MUecKre CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB.
XUMHUYECKHE CBOICTBA Ha MpUMeEpe XJIopa (B3aUMOJICHCTBUE C METaJJIaMU, HEMETaNIaMH,
niesioyamu). XaopoBoaopold. CossiHas KUCIOTa, XMMHYECKHE CBOWCTBA, IIOIYYEHUE,
npuMeHeHue. JleMCcTBHE XJopa W XJOPOBOJAOPOJA HAa OPraHM3M 4YeJoBeKa. BakHeimme
XJIOPU/IBI U X HaXO0KJIEHUE B IPUPO/IE.

OObmas xapakrepuctuka s1eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHblE CTENEHU OKUciIeHus. CTpoeHne U (PU3NYECKUE CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa M Cepbl. AJUIOTPOIHBIE MOAU(UKAIUU KUCIOPOJa U cepbl. XHUMHYECKUE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOCHHE, (PU3NUECKUE U XUMUYECKHe CBOMCTBA. OKCUJIbI
cepbl KakK TMpEACTaBUTEIM KHUCIOTHBIX OKcuAoB. CepHas KucloTa, (u3nyeckue u
XUMHUYECKHE CBOMCTBa (0OILIME Kak MpeICTaBUTENs Kilacca KUCIOT M creuuduyeckue).
XVMMUYECKUE PeaKIMy, JeKallie B OCHOBE IMPOMBIIIIEHHOTO CI0C00a MOIyYeHUs] CEpHOI
KUCIOTHI. [IpumeHenne cepHoil KucmoTbl. CoNM CEpHOM KUCIOTHI, KAUECTBEHHAS] PEAKIINS
Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COECIMHEHUUW B MpUpOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl COEAMHEHUSAMU Cepbl (KUCIOTHBIE JTOXKIH, 3arpsA3HEHUE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHUS.

OOmast xapakTepucThka 3JeMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoOCTpaHEHHE B Mpupoje, (HU3NYECKUue U
xumuyeckue cBoiictBa. KpyroBopor azora B mnpupoae. AMMHUAK, €ro (QuU3MYecKHe u
XUMHUYECKHE CBOMCTBA, MOJydeHHe W npumeHeHue. Coilu aMMOHHUA, UX (U3MUECKHe U
XUMUYECKUE CBOMCTBA, MpUMEHEHHE. KauecTBeHHAs peakuysi Ha MOHbl aMMOHUS. A30THas
KHCIIOTa, €€ Mojdy4yeHue, PU3nyeckrue 1 XMMUYeCKHe CBOMCTBa (00IIHMe KaK MpeCTaBUTEN]
Kjacca KUCIOT U crneuupuueckue). Mcrnonb3oBaHWe HUTPATOB W COJIEW aMMOHUSL B
KaueCTBE MMHEpAJbHBIX YyAOOpeHH. XHMMHYECKOe 3arps3HEHUE OKpPYXKaIoled Cpeabl
COEIMHEHMSIMU a30Ta (KUCJIOTHBIE A0, 3arps3HEHUE BO3/yXa, IMOYBBI U BOJOEMOB).
®ocdop, amnorpornnbie Mmogudpukauu pocdopa, Guzudeckne u XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u docdhopHas kuciora, (uU3MIECKHUE U XUMHYECKUE CBOWCTBA,
nosyuyenue. Mcnonas3oBanue GpocdaroB B kauecTBE MUHEPAIBHBIX YI00pEHUH.

Obmas xapakrepuctuka saeMeHToB |VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble  CTENEHU  OKHUCIEHHUSA.  YTJepoA,  aJIOTPONHbIE  MOAM(PHUKAIUH,
pacnpocTpaHeHHE B TpUpoae, (PU3NUECKHE W XUMHUYECKHE CBOWCTBA. AJICOpOITHS.
KpyroBopot yriepona B mpupoae. Okcunbl yriaepoaa, MX (PuU3MUECKHE U XUMHUYECKUE



CBOMCTBA, NEHCTBHE HA KUBBIC OPTaHU3MBI, MOJTYYEHHUE W MPUMEHEHHE. DKOJIOTHICCKUE
npoOeMbl, CBsi3aHHBIE ¢ OKcuaoMm yriaepona (IV), rumoresa rmoOanbHOTO MOTETLICHUS
KJIMMaTa, TMapHUKOBBIN JddexT. YronmpHas kuciota u e€ coid, uxX (U3HMYECKUE U
XUMHUYECKUE CBOWMCTBA, MOJIy4eHHE U MpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaTt-
noHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHavanbHbIE TOHATHS 00 OpPraHWYECKHX BEIIECTBAX KaK O COCOUHEHUSIX
yriaepojga (MeTaH, 3TaH, OSTWJIEH, alleTWICeH, A3TaHOJ, TJIMIEPUH, YKCYyCHas KHUCIOTa).
[IpupoaHbie UCTOYHUKH YTJIEBOAOPOJOB (Yroyib, MPUPOAHBINA ra3, HEPTh), NPOIYKTHI HX
nepepaboTKu (O0C€H3WH), UX POJb B OBITY M NMPOMBINUICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH
BOXHBIX BEIIECTBAX: JKHMpaxX, OelKaxX, YIJIeBOJaX — M WX pOJM B JKU3HU YEJOBEKA.
MartepruaibHOE €AMHCTBO OPTAHMYECKUX W HEOPTaHUISCKUX COCTUHEHUHN.

Kpemuuii, ero ¢uznueckue M XUMUYECKHUE CBOMCTBA, TOJYy4YCHHE M TPUMEHEHHE.
Coenunenust kpemHusi B npupoje. Ob6mue npencrabienus o6 oxcuae kpemaus (1V) u
KpeMHHeBOW KucioTe. CHIMKATBl, WX HWCIOJIb30BaHWE B OBITY, B IPOMBIIIUICHHOCTH.
BaxHeiimme cTpouTenbHBIC MaTEPHANIBI: KEpaMUKa, CTEKII0, IIEMEHT, OCTOH, JKeJIe300ETOH.
[TpoGaembl 0€30MMacCHOTO HCIIOIB30BAHUS CTPOMTEIBHBIX MaTepHUaiOB B ITOBCETHEBHOMN
KU3HH.

Xumuueckuii IKCnepumMeHm:

U3yueHHEe OOpa3lOB HEOPraHWYECKUX BEILECTB, CBOWCTB COJSIHOM KHUCIOTHI,
MPOBEICHUE KAYECTBECHHBIX PEAKIMKA Ha XJIOPUA-HOHBI W HAOJIOEHHWE TPU3HAKOB HX
MPOTEKaHUSs, OTBITHI, OTPAKAIOIINE PU3NYECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX
COCTMHEHHM (BO3MOXXHO MCIIOJIB30BAHHUE BUICOMATEPUATIOB), O3HAKOMJICHHE C 0Opa3iiamMu
XJIOPUAOB (TAJIOTCHHUIOB), O3HAKOMJIEHHE C oOpasliaMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXXHO HCHOJB30BaHUE BHJIEOMATEPHAIIOB), HaOMIOAEHUE Ipolecca OOyIJIMBaHUS
caxapa TMoJ JEHCTBUEM KOHIICHTPHPOBAHHOW CEPHOM KHCJIOTHI, M3YYCHUE XUMHUYCCKUX
CBOMCTB pa30aBJIEHHOMN CEPHON KHUCIIOTHI, MPOBEJCHUE KaYeCTBEHHON peakluu Ha Cyb(aT-
WOH 1 HaOIIo/IeHne Tpu3HaKa e€ MpOTEeKaHus, O3HAKOMJIEHUE ¢ (U3UUYECKUMHU CBOMCTBAMU
azora, (Gochopa W uX coeauHEHUN (BO3MOXXHO HCMOJb30BAHUE BHUICOMATEPHATIOR),
o0pa3naMu a30THBIX U (POCPOPHBIX YIO0OpEHUI, MOTyUYeHUE, COOMpaHue, pacrlo3HaBaHUE U
U3Y4YCHUE CBOIMCTB aMMHaKa, TMPOBEJICHHWE KAYEeCTBECHHBIX PEAKIMA HAa WOH aMMOHHUS U
dbochar-uoH W  W3y4YCHHWE  NPU3HAKOB  HMX  MPOTEKAHUS,  B3aUMOJICHCTBHUE
KOHIICHTPUPOBAHHOW  A30THOM  KHUCIOTBI C MeEIbl0 (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), W3YUYEHHUE MOJCICH KPUCTAUIMUECKHX pemETOK aiMasa, Tpadwura,
dbynnepeHa, O03HAKOMIJIGHME C TPOLIECCOM  aACOpPOIMU  pPAaCTBOPEHHBIX  BELIECTB
AKTUBHPOBAHHBIM yIJIEM H YCTPOWCTBOM MPOTHUBOTA3a, TOJyYCHHE, COOMpaHue,
pacmo3HaBaHWE€ W W3YyYCHHE CBOWMCTB YIJICKHUCIOTO Ta3a, MPOBEICHHE Ka4eCTBEHHBIX
peaknuii Ha KapOOHAT W CWIMKAT-MOHBI W W3Y4YEHHWE TMPU3HAKOB WX MPOTEKAHMS,



O03HaKOMJICHUE c IPOAYKLMEN CUJIMKATHOMN IIPOMBIIITIEHHOCTH, pelieHue
AKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe « BaKHEenIIne HEMETaUIbl U UX COCAUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO0mast xapakTepUCTHMKa XUMHUYECKHUX D3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HUX
nonoxeHus B I[lepuoamueckon cucremMe xumuueckux diaeMmeHToB . M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTamnueckas CBSI3b M METAJUIMYECKAs
KpUCTAJUTMYECKass  pemeETka.  DJNEKTPOXMMHUYECKHM  psii  HaOpsHDKEHUM — METaJlIoB.
duznyeckre U XMMUYECKHe CBoMcTBa MeTauioB. OOmIue crnocoObl MOIyYeHUs] METaIOB.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(ctanp, 4yryH, JIOpaTIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U MTPOMBIIIUIEHHOCTH.

[Ilenounsie MeTamwpl: NOJNIOKEHHWE B IleproaMYecKO CHCTEME XHUMHUYECKUX
anemeHToB /[. . MenaeneeBa, cTpoeHre UX aTOMOB, HAXOXKAEHNE B Ipupoe. Pusnyeckue
U XMMHMYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kajus). OKCUAbl U TUAPOKCHUJIBI HATPUS U
kaius. [IpumMeHenne menoYHbIX METAIIOB U UX COCTMHEHUM.

[[lemoyHO3EeMENBHBIE METAJUIBI MarHUM M KajbLMi: moJiokeHue B Ilepmoamdeckon
cucteMe xuMnudeckux 3neMeHToB 1. 1. MenaeneeBa, CTpoOeHUE UX aTOMOB, HAX0XKIACHUE B
npupone. dusznueckue MW XHMHUYECKHE CBOWCTBA MArHHMs W Kainplusd. BakHenmme
COCNMHEHMS Kamblus (OKCHA, TUIPOKCHA, coiu). JKECTKOCTh BOIABI U CIOCOOBI €€
YCTPaHECHUS.

AsromuHHN: nonokeHue B llepuonnueckon cucremMe xumuyeckux snemeHtos 1. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJACHHWE B mpupoje. Duzndyeckue U XUMHAUYECKUE
CBOMCTBa atoMUHMSI. AM(POTEpPHBIE CBOMCTBA OKCUIA U TUAPOKCH 1A aTFOMUHHUSL.

Kenezo: nmonoxkenue B llepuoamyeckor cucreMe XuUMHYECKHUX 3jieMeHToB JI. U.
MenzaeneeBa, CTpOECHHE aToMa, HaxOXAeHHWe B mnpupone. Pu3Myeckue U XUMHYECKUE
cBoiicTBa xene3a. Oxcunbl, Tuapokcuasl U conu sxenesa (1) u xxenesa (Ill), ux cocras,
CBOMCTBA U MIOJTYyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00paslaMy METAJJIOB U CIUIABOB, WX (PU3MUYECKHUMH CBOWCTBAMH,
M3y4YCHUE pe3yJIbTaTOB KOppO3uH METaJJIOB (BO3MOKHO MCII0JIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KaJlbIMsg M HATPHUS C BOIOU
(BO3MOKHO HCIIOJIB30BaHNE BHUACOMATEPHUAJIOB), MCCIIEIOBAHUE CBOWMCTB >KECTKOW BOJIBI,
MpoIlecca TOPEHUs Keje3a B KUCIOpoAe (BO3MOKHO HCIOJb30BAHUE BUICOMATEPHUATIOB),
MPU3HAKOB MPOTEKAHUSI KaYE€CTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJbIUs, aJFOMUHMS,
nuuka, xeneza () um xeneza (I11), mequ (Il), HaOmromeHwe W omucaHWe MPOLIECCOB
OKpalllMBaHUsl TUIAMEHH MOHAMU HATPHs, Kajdus M Kajablus (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THUIPOKCHAA ATIOMUHUS U
TUJIPOKCUIA LIMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxHenme MeTauibl
U UX COCJMHEHUSD.

XuUMHUSA U OKPYKAOLIas cpeaa



BemecTtBa u Marepuansl B NOBCEJHEBHOW JKM3HM 4eloBeKa. besomacHoe
UCIIONBb30BAaHUE BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. IlepBas momoms mpu
XUMHUYECKHUX 0XKOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HEHUE OKpyXaloled cpenbl (MpefenbHas — JAOMyCcTUMas
KOHIIeHTpalus BemecTs, aanee — [1JIK). Pons XxumMuu B pelieHun 3KOJI0THYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3yueHHe o0pa3lloB MaTepuaioB (CTEKJO, CIUIaBbl METaUIOB, MOJMMEpPHbIC
MaTepuabl).

Mescnpeomemmubnie ceasu

Peanuszamuss MeXnpeaMEeTHBIX CBA3€M IpuM U3y4YeHMH XuUMUUM B 9 Kiacce
OCYIIECTBIISIETCS] Uepe3 MCIIOIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
MOHSTUMN, SBISIONINXCS CUCTEMHBIMHU JJISI OTJENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4dHbIM ()akT, TUIOTE3a, 3aKOH, TEOPHs,
aHaln3, CHHTE3, KJIacCHU(HUKAIUs, TMEePUOJUIHOCTh, HAOMIOJEHNE, OSKCICPUMEHT,
MOJICJIMPOBAaHUE, W3MEPEHUE, MOJIelb, SBICHHWE, MAPHUKOBBIM J(PQEKT, TEXHOJIOTHS,
MaTepuabl.

dusuka: marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUZ, H30TOIIBI,
PaZMOaKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUM 3apsii, MPOBOAHMKH, IOIYIPOBOIHUKH,
TUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHE BEIECTBA,
ra3, pacTBOp, pPAacTBOPHUMOCTb, KpPHUCTAIUIMUECKass pEMmETKa, CIUIaBbl, (QHU3UYECKHe
BEJIMYMHBI, MHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, COHIIE.

buonorus: doTtocunres, apixanue, onocdepa, IKocUCTEMa, MUHEpAIbHBIE YI00pEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MHUHEpPaTbl, TOPHbIE MOPOABI, IOJE3HbIE
MCKOTIaeMbIe, TOTUTMBO, BOJTHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHSI IMPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3zoBaHUs
JOCTUTAIOTCSI B XOA€ OOydYeHHsT XUMUU B EIAMHCTBE Y4YEOHOW M BOCIHUTATEIBHOMN
JESATENIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUHCKHMHU COLUOKYJIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMUA B OOLIECTBE MPaBUIAMH U HOpMaMu
NOBEJICHUS U CIIOCOOCTBYIOT MPOILIECCAM CaMOIO3HAHMSI, CAMOPA3BUTHUS M COLMAIN3ALUU
00yJaronmxcs.

JIMYHOCTHBIE PE3yNIbTATHl OTPAKAIOT TOTOBHOCTh OOYYAOIINXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALNNA U PACIINPEHUE ONBITA IEATEIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

LHEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U
HAay4YHOMY HACIJIEJIUI0, TOHUMAaHUSl 3HAYEHUSI XUMUYECKON HAYKH B JKM3HU COBPEMEHHOIO
oOuiecTBa, CHOCOOHOCTH BJaJ€Th JIOCTOBEpHOW HMH(OpManMed O MepeaoBbIX
JNOCTHIKEHHSIX M OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XMMHM, 3aMHTEPECOBAHHOCTH B
HAy4YHbIX 3HAHUAX 00 YCTPOICTBE MUpa U 0OIIECTBA;

2) rPaKAaHCKOr0 BOCIUTAHMS:

IIPENCTABIICHHS O COLIMAJIBHBIX HOPMax M IMpPaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4eOHOUCCIIe10BaTEIbCKOM, TBOPUECKOM M JIPYTMX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOO0Opa3HOW COBMECTHOM JEATEIbHOCTH MPHU BBINOJHEHUN YUEOHBIX, IO3HABATEIbHBIX
3a/lay, BBIMOJHEHUH XHUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpEeMJICHUSI K B3aMMOINOHMMAHHUIO W B3aMMOIIOMOIIM B TMpoOLEcce 3TOM yueOHOi
NEeATEIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE IMOBEJIEHNWE W MOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBbIX HOPM C YYETOM OCO3HAHUSI TMOCIEACTBUN
MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE M XUMHYECKOM peakUuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOLINE OCHOBY JJIS
NOHUMAaHUsl CYIIHOCTH HAyYHOM KapTUHBI MHUpA, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPObI, B3aUMOCBS34X YEJIOBEKa C MPUPOAHOU CpPenoil, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHUI M0 XUMUH,
HEOOXOUMbIE JIJIsi OOBSICHEHUSI HAOJIOIaeMBIX MPOLIECCOB U SBJICHUH, MMO3HABATEIILHOM,
MH(POPMALIMOHHON U YUTATENIbCKOM KYJbTYPhl, B TOM UYHCJIE HaBBIKOB CaMOCTOSITENIbHOM
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOMN JMTEPATYpOH, JOCTYIMHBIMU TEXHUUYECKUMU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;



UHTEpEC K O0YUYEHHUIO U TO3HAHUIO, TI0003HATENFHOCTh, TOTOBHOCTh U CLIOCOOHOCTH
K caM000pa30BaHUIO, TPOEKTHOW U HCCIEAOBATENIBCKOW JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTH U YPOBHA 00y4EHHUS B JaJIbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME LEHHOCTH >W3HHM, OTBETCTBEHHOI'O OTHOLIECHUS K CBOEMY 310pPOBBIO,
YCTaHOBKH Ha 3[JOPOBBIA 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUI M HENPUATHE BPETHBIX
npuBblYeK  (YMOTpeONIEHUSI  aJKOTroJisi, HApKOTUKOB, KYypeHHUs), HEOOXOAUMOCTH
coOroieHHs ITpaBuIl 0€30aCHOCTH MpU 00pallleHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPaKTUYECKOMY H3YUYEHHUIO Mpodeccuil U TpyAa pa3IudyHOro poja,
YBaXEHUE K TPyAYy U pe3yJbTaTaM TPYyAOBOW AESATENbHOCTH, B TOM YHCJIE HAa OCHOBE
OPUMEHEHUSI NPEIMETHBIX 3HAHUM IO XHWMHUHU, OCO3HAHHBIA BBIOOP WHAMBHUIYAJIbHOM
TPACKTOPUM MPOJODKEHHUS OOpa3oBaHMsi C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX WHTEPECOB M TNOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHANBHON JEeATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU L€IeCO00pa3HOE OTHOUIEHHE K MPUPOJE KaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHHUsS, NMOHMMAHHME LIEHHOCTH 30pOBOrO M O€30I11aCHOro
oOpaza JKU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (uU3MdyeckoMy U
NICUXUYECKOMY 3/10pOBbIO, OCO3HAaHME IIEHHOCTH COOIIOACHUS MpaBuil O€30MacHOro
NOBEJICHUs NpU paboTe C BEIECTBAMH, a TAKXKE B CUTYALUAX, YTPOKAIOLIUX 3JOPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH PUMEHSThH 3HAHUS, MOTyYaeMble MTPU U3YUEHUU XUMUU, ISl PELICHUS
3a7a4, CBS3aHHBIX C OKPYJKAIOLIEW NPUPOAHON CpENoM, I IIOBBILICHUS YPOBHSA
HKOJIOTUYECKOMN KYJBTYphl, OCO3HAHMSI TJI00AIBHOIO XapakTepa 3KOJOTHYECKUX MpoOiIeM
Y IIyTEeW UX PELICHHs IOCPEACTBOM METOJOB XHUMHH, SKOJOTUYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSl UM B NTO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIBHON TTPAKTHUKE.

METANPEIJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBbIE JIJ1s1 OPMUPOBAHUS
MUPOBO33pEHUSI OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpWs, MPHUHIMUIM, TuUnoresa, (axr,
CUCTEMA, MPOLECC, SKCIEPUMEHT M JPYTro€.), KOTOPHIE HCHOJB3YIOTCS B €CTECTBEHHO-
HAy4YHbIX YUYEOHBIX MpEAMETaX W IMO3BOJIAIOT HAa OCHOBE 3HAHUW M3 ATHUX MNPEIMETOB
(opMUpPOBATh NPEACTABICHUE O LEIOCTHOW HAyYHOW KapTHMHE MUPA, U YHUBEPCAJIbHBIC
ydyeOHble AeicTBUs (IO3HABATENIbHbIE, KOMMYHHKATHUBHBIC, PETYJSTUBHBIE), KOTOpHIC
oOecrieunBarOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITENIbHOMY IUIAHUPOBAHHUIO U
OCYIIECTBIICHUIO yU€OHOMN JEATEeIbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA



ba3oBble Jiornueckue AeMcTBUA:

YMEHHSI UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICII XUMHUYECKUX TOHITUH (BBIACISITh HMX XapaKTepHbIE MPU3HAKU,
yCTaHaBJIMBAaTh B3aWMOCBS3b C JPYTMMH TOHATHSAMH), MCIOJIB30BaTh IOHATHS JIJIs
0OBSICHEHUS OTACIbHBIX (PAKTOB W SBJICHUH, BBIOMpPATh OCHOBAHHUS W KPUTEPUHU IS
KIacCU(HUKAIMA  XUMHUYECKHX BEIIECTB M XHMHYECKUX pEaKIHi, YyCTaHABIUBATH
MPUYUHHO-CJICJACTBEHHbIC CBSI3M MEXJYy OOBEKTaMU H3YyYE€HUS, CTPOUTH JIOTUUYECKHUE
paccyxaeHus (MHAYKTUBHBIC, JEIyKTUBHBIC, IO aHAJIOTHWH), JejJaTh BBIBOJABI U
3aKJIIOUCHUS,

YyMEHHE TPUMEHSATH B  IIpoIlecce TIO3HAHMSA TMOHATUA  (IIpPeAMETHBIE H
METaNnpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJCNIH, HCIOJb3yEMbIE B XHUMUH,
npeoOpa3oBbIBATh IMIMPOKO NPUMEHSEMbIE B XHMHUU MOJCIBbHBIC TMPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHYecKas ¢hopMyJia U YpaBHCHHUE XUMHUYECKOM
peakIiuy — TMpHU PelIeHUH y4eOHO-IO3HABATENIbHBIX 3a7ad, ¢ Y4ETOM ATHUX MOJIEIbHBIX
MPEACTABICHUM BBIABJISAT, M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHWMHUYECKHUX BEIIECTB U XUMHUYECKUX pEaKIui, BBISIBIATH OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIICICTBEHHbIE CBA3M M MPOTUBOPEUUS B H3YyYaEMbBIX
rpoleccax M siBICHUSX.

ba3oBble ncciieoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCTOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI,
a TaKk€ B KaueCTBE OCHOBBI /i1 ()OPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

MPUOOPETEHUE OIbITa IO IJIJAHWUPOBAHMIO, OpraHU3alldd MW  MPOBEICHUIO
YYCHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIIOJATh 3a XOJI0M IIPoIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €r0 Pe3yibTaT, (POpMyIHpOBaTh 0OOOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEJEHHOTO OIBITA, UCCIEIOBAHMUS, COCTABIISITH OTUYET O MPOJICIAHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATH WHHOPMAITUIO PA3IAYHBIX
BUJIOB U (OpM TPEACTaBICHUS, IOJIy4YaeMyK W3 pPa3HbIX HCTOYHUKOB (HAY4YHO-
NONyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS, PECypChl
HNHTepHeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

yMEHUE TPUMEHSTh pa3IMYHbIE METOJbl U 3ampoChl TMPU TOUCKE €W OTOOpe
uH(OpPMAITUU U COOTBETCTBYIOMIUX JAHHBIX, HEOOXOIUMBIX ISl BBIIOJTHEHUS! YUEOHBIX U
MO3HABATENbHBIX 3a7a4 ONpPEACJIEHHOTO THIa, IPUOOPETEHHE OIbiTa B 00JacTh
WCIIOJIb30BaHUsl UHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJIAJICHUE KYJIbTYPOH
AKTUBHOTO WCIIOJh30BAHMS PA3JIMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBIOMPATh
ONTUMANBbHYIO (GOpMy TMpeACTaBiICHUS WHGOPMAIIMM W WUIIOCTPUPOBATH pEIIacMbIe
3a/ladyd HECJIOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMH ¢GopMamu rpaduKd W WX
KOMOHMHAIUSIMU,



yYMEHHE HCIOJIb30BaTh U aHATM3UPOBATH B MpoIlecce YUeOHOM U UCCIeI0BaTEIbCKON
JeSTENIbHOCTH HWH(OpPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO34WCTBA U
TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEW PUPOJHOMN CPEBI.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

yYMEHMs 33JaBaTh BOIPOCHI (B XOJ€ AMaiora u (Wiau) JUCKYCCHM) IO CYLIECTBY
oOcyx1aeMoil TeMbl, (OPMYIHUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOTHEHHUS
MPEIIOKEHHON 3a]1a4H;

YMEHUS INPEACTABIATh NOJYYCHHBIC pE3yJbTaThl MO3HABATEIbHOW NEATEIBHOCTH B
YCTHBIX M TNHMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALHUI0 pPe3yJbTaTOB BBINOJHEHUS
XMMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOro OmbITa, J1abOpaTOPHOW paboThl IO
UCCJIEI0BAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUs  y4eOHOro  COTPYJIHHYECTBA CO  CBEPCTHHUKAMHU B  COBMECTHOM
IIO3HABATEJIbHOM M HCCIIEJOBATEIbCKON JIEATEIIBHOCTH INPHU PEIICHHH BO3HUKAIOIIMX
npo6sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBaHMS MO3ULMNA (00CYyXIeHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYpPMbD», KOOpPJWHALUSA COBMECTHBIX JE€HCTBHUIA,
onpeaereHue KPUTEPUEB MO OILIEHKE KaueCTBA BBIMOJIHEHHOW pabOThI U IpyTHUe).

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA:

YMEHUE CaMOCTOATEIBHO  OINpEACNATh LEIu  JACSITENbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISAITh, KOHTPOJIMPOBaTb M MpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesATEIbHOCTh, BBIOMpaTh HaubOosiee 3(PEeKTUBHBIE CHOCOOBI PEIICHHS YYEOHBIX U
MIO3HABATEIbHBIX  3a/1a4, CaMOCTOATENIbHO  COCTaBJSATh  WIM  KOPPEKTUPOBATh
MIPEJIOKEHHBIM AJITOPUTM JEUCTBUM MHPHU BBIIIOJHEHUU 3aJaHUNA C YYETOM IOJIYyUECHUS
HOBBIX 3HaHUN 00 u3y4daeMbIX OOBEKTaX — BEIIECTBAX M pEaKUHUsiX, OLEHUBATh
COOTBETCTBUE IIOJIy4YEHHOIO pe3yJibTaTa 3asBJICHHON LEIW, YMEHHE HCIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeIMETHBIX pe3ysibTaTOB MO OCBOEHHUIO 00S3aTEIbHOrO COJIEp:KaHus,
YCTaHOBJICHHOTO JaHHOUW deaepanbHOi paboyell mporpaMMoid, BBIJCISIIOT: OCBOCHHBIC
0o0yyYarouMMucss Hay4YHbI€ 3HAHUSA, YMEHHUS M CHOCOOBI IEWCTBHM, crielupuyYecKue s
peIMETHON 001acTh «XUMUsS», BUJIbI JEATEILHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHMS, €r0
WHTEpHpeTaluy, TpeoOpa3oBaHUI0O U MPUMEHEHHIO B Pa3JIMYHBIX YYE€OHBIX M HOBBIX
CUTyalUsX.

K xoniy oOyuenuss B 8 kiacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

e pacKpbpIBaTh CMBIC]I OCHOBHBIX XUMHWYECKHUX IOHATUH: aToOM, MOJIEKYJIa,
XUMHYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(omHOpOAHAs M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHASI aTOMHas H
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas
JI0JI1 XUMHUYECKOTO JIEMEHTA B COEAMHEHUH, MOJISIPHBIM 00BEM, OKCHJ, KHCIIOTA,



OCHOBAHHUE, COJb, ANEKTPOOTPUIIATEIHLHOCTh, CTENEHb OKUCICHHS, XUMUYECKas
peakius, KiaccuuKaIus peakifii: peakiuy COSTMHCHIS, PEaKIIUU Pa3I0KCHUS,
peakiuy 3aMENICHHs, pPeakiuu OOMEHa, JK30- M DHIAOTCPMUUYECKHUE PEaKIIHH,
TeryioBo 3((dexT peakiuu, sApo aroma, SJICKTPOHHBIA CJIOW aToma, aTOMHas
opOuTaNb, paauyc aroMa, XHUMHUYECKass CBS3b, IOJIApHAsT M HEMOJspHAs
KOBaJICHTHAsl CBS3b, MOHHASI CBSA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasi 101
BelllecTBa (IPOLICHTHAsI KOHIIEHTpPAIUsi) B pacTBOPE;

WJUTKOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUHA U IPUMEHSTh
9T MOHATHUS MPU ONUCAHUY BEIIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBlIeHHUS (DOpMyINl BElIEeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCTICHD
OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K
ONpEeICIEHHOMY KJIacCy COCAMHEHHM 1Mo ¢opMmyiaMm, BHJ XUMUYECKON CBS3H
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSIX;

packpeiBaTh  cmbicn  Ilepumommueckoro  3akona J[. WM.  MeHneneesa:
JIEMOHCTPUPOBATh  MOHMMAaHUWE  IMEPUOJUYECKOM  3aBHCUMOCTH  CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT UX MOJOXEeHUs B llepmoanueckoil cucreme, 3aKOHOB
COXpPAaHEHHUSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
YYEHHUS, 3aKOHAa ABOTrajipo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMMuHyr0 (Gopmy Ilepuoandeckoit cucTeMbI
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHSITHS «TJIaBHAs oarpyrmna (A-rpymnmna)» u
«mobounas noarpynmna (b-rpynma)», manbsie U OOJBIINE TEPHOBI, COOTHOCHUTH
o0o3HaueHusi, KoTophle wuMerorca B Tabnuie «llepuoguueckas cucrema
xuMmudeckux sneMeHToB [[. M. MeHneneeBa» ¢ YMCIOBBIMU XApAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMMYECKUX DJIEMEHTOB (COCTaB M 3apsija sjpa, o0Iiee 4uciio
AIIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KIacCU(UIMPOBaTh  XMMHUYECKHE DJICMEHTHI, HEOPTraHWYECKUE  BEIIECTBA,
XUMHUUYECKUE PEaKIUU (M0 YUCITY M COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
1o TerioBomy 3 dexry);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3JIMUHBIX KJIACCOB, MOATBEPXKIAs OMNHCAHUE NPUMEPAMU MOJICKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH MPOTEKAaHWS XUMUYECKUX NPEBPALICHUN B Pa3JIMYHBIX
YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOTO 3JeMeHTa 1o (GopMysie COCTUHEHHs, MAaCCOBYIO



JIOJIF0 BEILECTBA B PAacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XWMHUYECKOU
peakuuu;

INPUMCHATHL OCHOBHBLIC OIICpanuu MBICIUTEIILHOMN ACATCIIBHOCTH — d4aHaJIM3 H
CHUHTC3, CPAaBHCHHC, O606HIGHI/I€, CHUCTCMAaTHU3alHIo, KJIaCCI/I(i)HKaHI/IIO, BBISIBJICHHUC
MMPUYINHHO-CJICACTBCHHBIX CBSI3EU — L U3YUYCHUA CBOMCTB BCHICCTB U

XUMHUYECKHUX PEaKIIMii, eCTECTBEHHO-HAYYHbIE METO/IbI MIO3HAHUS — HAOJIOCHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh IMpaBUjaM II0JIb30BaHUS XMMHYECKOW Mocyaod U J1abopaToOpHBIM
000pyI0OBaHUEM, a TAKXKE MPaBUJIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMA TIO BBIMIOJTHEHHUIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB IIO
MOJYYCHUIO M COOMpPaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM pPACTBOPEHHOTO
BEIIECTBA, IUJIAHUPOBATh M MPOBOJUTH XUMHUYECKHME OSKCIEPUMEHTHI II0
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C TOMOIIBIO HHJIUKATOPOB
(;rakmyc, heHondTaienH, METUIOPAHXK U JIPYTHUE).

K koHuy oOyueHus B 9 kJjacce MpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHWYECKUX ITOHATHUU: XMUMUYECKHW JJIEMEHT,
aToOM, MOJIEKyJa, UOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTh, AJIEKTPOOTPUIATEIIBHOCTh, CTEINEHb OKHUCJIEHUS, XHUMHUYECKas
peaKkius, XUMHUYECKasl CBs3b, TEIUIOBOW 3((PEeKT peakiuu, MOJb, MOJISIPHBIN
00BEM,  pacTBOp,  DIEKTPOJUTHI,  HEDJIEKTPOJIUTHI,  DIEKTPOJIUTAYECKAS
JUCCOIIMAITS, PEAKIIMA MIOHHOTO 0OMeHa, KaTajau3aTop, XMMUYECKOe PaBHOBECHE,
oOpaTUMble W HEOOpaTHUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
pEaKIUM, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCJICHUE U BOCCTAHOBJICHUE,
ajuiotponusi, amMpOTEPHOCTh, XHUMHUYECKas CBsI3b (KOBaJICHTHas, WOHHAas,
METAJJIMYECKas), KPUCTANIMYECKass PEHIETKA, KOPPO3Us METAIUIOB, CILIABBI,
CKOPOCTh XUMHUUYECKOW PEAKLMH, NMPEAeIbHO nonycruMmas kKoHueHtpauus [1/IK
BEIIIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMUMHUYECKUX MOHSATUM U TPUMEHSTH
ATHU MOHATHUS IPU OMUCAHUU BEIIECTB M UX NIPEBPAILCHUN;

WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBlIeHUS (DOpMyINl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKLINM;

ONpPEAEsATh BAJICHTHOCTb M CTENEHb OKHWCICHUS XHUMHUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAJIEAKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COeOWHEHWW 1o QopMynaMm, BHUJ XUMHUYECKOW CBs3U (KOBaJeHTHas,
MOHHAs, METAUIMYeCKas) B HEOPraHMYECKUX COEIUHEHMSIX, 3apsi]i HMOHA IO
XUMUYECKON (opMyIie, XapakTep Cpelabl B BOJIHBIX PACTBOPAX HEOPTaHUUYECKUX
COEIMHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOTO BEIIIECTBA;



packpeiBath cmbicn [lepmogmueckoro 3akona J[. WM. Menaeneesa wu
JTEMOHCTPUPOBATh €0 TOHWMAHKE: OMHCHIBATh M XapaKTePU30BaTh TAOIMUHYIO
dopmy Ilepuommueckold CUCTEMBl XHMHUYECKUX 3JIEMEHTOB: pa3indaTh MOHSITHS
«rnaBHas noarpynna (A-rpymma)» u «mobdouHas noarpynmna (b-rpymnma)», Mainbie
U OoJblIME TEPHUOJbl, COOTHOCUTh O0O3HAYEHUS, KOTOpPhIE UMEIOTCS B
MEPUOTNYECKON TaONIWIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijpa, oOlee YHuciIo 3JIEKTPOHOB H
pacrpeiesieHde UX 0 JIEKTPOHHBIM CJIOSIM), OOBSICHITH 001IMe 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B TIpeiesiaX MaJlbIX MepUoOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHHS UX aTOMOB;

KIacCu(pUIMpOBaTh XUMUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKHE PeaKIuu (110 YHCITy W COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Mo TEeIioBoMy d(PeKTy, M0 U3MEHEHHIO CTENECHEW OKHUCICHHUS XUMHUYECKUX
DIIEMEHTOB);

XapakTepu3oBaTh (OMUCKHIBATH) OOIIME U CHEIU(UUECKUEe XUMUYECKUE CBOMCTBA
MPOCTBIX W CIIOKHBIX ~ BEIIECTB, IMOATBEPXKIAs OMHCAHWE IPUMEpaMHu
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHIM COOTBETCTBYIONIUX XUMUUYECKUX PEAKITUM;
COCTABJISITh YPABHEHUS JJICKTPOIUTHYECKOW IUCCOIMAIIMKM KHCIIOT, MIEIo4Yed |
COJIeH, TIOJIHBIE W COKpalI€HHBbIE YpaBHEHUS pEaKIMii HOHHOTO OOMEHa,
YpaBHEHUSI PEAKIUH, MOATBEP)KIAOIINX CYIIECTBOBAHWE T'C€HETHYECKOW CBS3U
MEXy BEIIeCTBAMH Pa3IMUHBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCJIUTENIbHO-BOCCTAHOBUTEIHHBIX peakiuii
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BENMIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3IMIHBIX YCIOBHUSX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIICCTB,
MacCOBYIO JIOJIFO XMMHYECKOTO dJeMeHTa 1o (GopMysie COCTUHEHHs, MAaCCOBYIO
JIOJIF0 BEIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHUUYECKOU
peaKkmum;

COOJTIONIaTh TpaBWJIa TIOJB30BAaHUS XUMHUYECKOW TIMOCYyAOH | Ja0OpaTOPHBIM
00Opy/OBaHUEM, a TaK)Ke MpaBHia OOpAIIEHUsI C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSIMA TIO BBITIOJTHEHHUIO JTA0OPATOPHBIX XMMHYECKHUX OIBITOB IIO
MOJIYYCHUIO M COOMpaHUI0 Ta3000pa3HBIX BEIMIECTB (aMMHMaKa W YTIEKHUCIOTO
rasa);

MPOBOJUTh PEAKIMH, MOATBEPXKIAIOIIME KAaYeCTBEHHBIM COCTAB pa3IUYHBIX
BEII[ECTB: PACMO3HABAThH OMBITHBIM IyTEM XJIOPUI-, OPOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cynabhar-, TUAPOKCHA-UOHBI, KAaTHOHBI aMMOHUS W WOHBI
M3YYEHHBIX METAJJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BEIECTB;



MPUMEHSITh OCHOBHBIE OIEpPAllUd MBICIUTEILHON JACSTEIbHOCTH — aHalu3 |
CHUHTE3, CpaBHCHHE, OOOOIICHHWE, CUCTEMATH3AINIO, BBIIBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€U — JIJI1 U3y4YCHUSI CBOMCTB BEIIECTB U XUMHUECKUX PEAKITUH,
€CTECTBEHHO-HAYYHBIE = METOJIbl MO3HAHUS — HaONIOACHUE, U3MEpPEHHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouaunuecTBO yacon
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 11 1 1 bubmnoreka IIOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLINAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU A

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
N KoumnuectBo yacos
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero
padoThI padoThI
[Ipenmer xumuu. Ponp XuMuM B KU3HU YEIIOBEKA. Tea U BEIIECTBA 1
[TonsiTHe 0 MeTOAaX MO3HAHUS B XUMUU
3 [Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B 1aOOpaTOpUH U IPUEMBI OOPAIIIEHUS C 1
1a00paTOPHBIM 000PYTOBAaHHEM)
4 UYuctele BemecTBa U cMecu. CriocoOsl pa3fiesieHus: cMecei 1
5 [IpaxTuueckas padorta Ne 2 «Pa3nenenue cmeceil (Ha npuMepe OYUCTKU [TOBAPEHHON COJIN)» 1
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB 1
8 [TpocTeie U CIIOXKHBIC BENIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1
10 3aKO0H MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUECKas popmyIia. BaleHTHOCTh aTOMOB 1
XUMHYECKHX JJIEMEHTOB
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca 1
12 MaccoBast 10JIsI XUMHYECKOTO DJIEMEHTA B COEINHEHUU 1
13 KonunuectBo BemecTBa. Mosb. MosnsipHast macca 1
14 OU3NYECKUE U XUMUYECKUE ABJICHUSA. XUMUYECKask peaKius 1
15 [Ipu3Haku ¥ ycIOBHS MPOTEKAHHSI XUMUYECKUX PEAKITUIl 1
16 3aK0H COXpaHEHHS MacChl BEIIEeCTB. XMMHUYECKHE YPABHEHHUS 1
17 Brrurcnenus: KoJIm4ecTBa, MacChl BEMIECTBA 10 YPaBHEHUSM XUMHUYSCKUX PEAKITUH 1
18 Krnaccudukanus XuMHUeCKUX peakiuii (COeIMHEHHMs, pa3I0XKEeHHs, 3aMeIleHuUs, OOMEHa) 1




19 M. B. JIoMmoHOCOB — y4&HBI-IHITUKIIONEeTUCT. OOOOIICHIE U CUCTEMATHU3AIHS 3HAHHIA 1

20 Kontponbnas padota Nel o teme «BemiecTBa 1 XUMHUYECKHE PEAKITHI

21 Bo3ayx — cmechk razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT u npoctoe BeriecTBo. O30H

29 du3nyecKkue U XMMUYECKHUE CBOICTBA KUCIOpOa (peakuu oKuciaeHus, ropenue). [lonstue 1
00 okcuaax

93 CriocoOsl MosTy4eHUs KUCI0po/ia B J1a0OpaTOPUU U MpoMbIIIeHHOCTH. [IprMenenue 1
KHCIIOpo/ia

24 TernoBoit 3¢ (hexT XUMUUECKOH peaklnu, IOHATHE O TEPMOXHUMHYECKOM YPaBHEHUH, 9K30- 1
Y DHJOTEPMUYECKHUX PEAKIHIX

25 TomnuBo (Hed Tk, yroias 1 MeTaH). 3arpsi3HeHHe BO3AyXa, CIIOCOOBI €ro MpeJ0TBPAIICHUS 1

26 [IpakTuueckas pabora Ne 3 no teme «llomyuenue u cobupanue KUCIopoaa, U3y4eHHe ero 1
CBOMCTB»

27 Bonopoa — snemeHT u npocroe BemecTBo. HaxoxaeHue B npupojae 1

28 duznyeckue U XMMHUYECKHEe CBOICTBa Bojopoa. [Ipumenenue Bogopoaa 1

29 [ToHsITHE O KUCIIOTaX U COJISAX 1

30 CriocoOblI oryueHust BOAOPOoia B 1abopaTopuu 1

31 [Tpaktuueckas padota Ne 4 o teme «Ilonydyenue u coOupanue BoAOPOIa, U3YUEHUE ETO 1
CBOMCTB»

32 MosnsipHblii 00BEM ra3oB. 3ak0H ABOTapoO 1

33 Brruncnenus o6bEma, KoMMyecTBa BEIIECTBA ra3a 10 ero N3BECTHOMY KOJIMYECTBY BEIECTBA 1
Wi 00bEMY

34 Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO PEAKIIMN Ha OCHOBE 3aKOHA 00BEMHBIX 1
OTHOIIIEHUI Ta30B

35 dusnuecKkue U XMMHUYECKHE CBOMCTBA BOJIbI

36 CocraB ocHoBaHui. [ToHsITHE 00 HHIUKATOPAX

37 Bopna kak pactBoputens. HachllieHHbIE M HEHACHIIIIEHHBIE PacTBOPBI. MaccoBas 10 1

BEIIIECTBA B PacTBOPE




[TpakTuueckast padbota Ne 5 o reme «lIpuroroBieHne pacTBOPOB € ONPEACTEHHOM

38 MaccOBOM J0JI€il paCTBOPEHHOTO BEILIECTBAY 1

39 KonTponbnas padota Ne2 mo teme «Kucnopon. Bomxopoa. Boga» 1

40 Oxkcupl: cocTaB, KiIacCUu(UKaIUs, HOMEHKIIATypa 1

41 [TorydyeHre 1 XUMUYECKUE CBOWCTBA KHUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIIOB 1

42 OcHoBaHus: cocTaB, Kilaccu(puKaIysa, HOMCHKIaTypa 1

43 [TonydyeHue 1 XMuMHYECKHE CBOMCTBA OCHOBAHUI 1

44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa 1

45 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA KUCIOT 1

46 Conu (cpeqHue): HOMEHKIATYpa, CHOCOObI MOTYYEHUS, XHMUYECKHE CBONCTBA 1

47 [IpaxTuueckas padora Ne 6. Pemenue skcnepuMeHTaNbHbIX 3a7a4 110 TeMe «OCHOBHBIE 1
KJIaCChl HEOPTAaHUYECKUX COCTUMHEHHI

48 I'eneTrueckas CBSI3b MEXK/Iy KJIACCAMU HEOPTaHMYECKUX COCTMHEHUI

49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COSAMHEHUI"

51 [TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX IEeMEHTOB. [[oHATHE 0 Tpynmax CXOAHBIX 1
3JIEMEHTOB

59 [Iepnonnueckuit 3akoH u [lepuonnueckas cuctema XUMHUYECKUX 3iaeMeHToB /1. 1. 1
Menneneena

53 [leproasl, rpynmnsl, MOATPYIIIBI 1

o4 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl

55 Ctpoenue 3JIeKTPOHHBIX 0007104€K aTOMOB 31eMeHTOB [lepuonnueckoii cucremsr /1. U. 1
Menneneena

56 XapakTepucTiKa XUMHYECKOT0 DJIEMEHTA 10 ero nojiokeHuto B [leproandaeckoit cucreme /1. 1
N. Menneneesa

57 3navenue [leproauyeckoro 3akoHa s pa3BuTHs Hayku U npakTuku. 1. 1. MenneneeB — 1

YUEHBIN, ITEJAror U rpa)Xk1aHuH




DNEeKTPOOTPUIIATEIBHOCTh AaTOMOB XMMHUYECKHUX 3JIeMeHTOB/ Beepoccuiickas mpoBepouHast

58 1
paborta

59 Nonnast xumuieckast CBsi3b 1
60 KoBasieHTHas moJisipHast XUMUYECKask CBSI3b 1
61 KoBasieHTHas1 HeNOJIsIpHAs XMMUYECKas CBSI3b 1
62 CreneHb OKUCIICHUS 1
63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1
64 OKucnuTenyu U BOCCTAaHOBUTEIIH 1
65 Kontponbnas padota Ne4 o reme «CtpoeHue atoma. XUMHUYECKasi CBSI3b)» 1
66 PesepBHblil ypok. O6001IeHNE U CUCTEMATHU3alHs 3SHAHUMA 1
67 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHMA 1
68 PesepBHblil ypok. O6001IeHHE U CUCTeMATHU3alHs 3SHAHUHA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoanyecTBo 4acoB

Nen/m  Tema ypoka B Konrpoabnbsie IIpakTHyeckue
cero padoThI padoTsbI
1 Ilepronnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX 3eMeHToB /1. 1. 1
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IIEPBBIX TPEX NIEPUOIOB 1
Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB
Bunbl XuMu4eckou CBA3M U TUIBI KPUCTAIUIMYECKUX PEILIETOK 1
5 KonTtponpnast padora Nel no teme «IloBropenue u yriry0ieHrne 3HaHUKH OCHOBHBIX 1 1
pa3znenoB Kypca 8 kiaccay
6 Knaccudukanus XuMU4ecKuX peakuid o pa3IudHbIM IPU3HAKaM 1
7 ITonsiTvie 0 CKOPOCTH XMMHUYECKOHN peakunu. [IoHATHE O TOMOT€HHBIX U T€TEPOreHHBIX 1
peakuusax
8 [TonaTHe 0 XMMUYECKOM paBHOBeCHH. DAKTOPBHI, BIMSIOIINE HA CKOPOCTh XUMUYECKON 1
peakUuy U MOJ0KEHNE XUMUYECKOTO0 PaBHOBECHSI
9 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH
10 Teopus snexTpouTUUecKOn auccoruanui. CUabHbIE U CTa0bIe AIEKTPOIUTHI
11 HonHble ypaBHEHMS peaklui
12 XUMHYeCcKUe CBOWCTBA KUCIOT U OCHOBAaHUI B CBETE MPE/ICTAaBICHUM 00 1
INEKTPOJIMTUYECKON TUCCOLUALIUT
13 XUMHYECKHE CBOWCTBA COJIEH B CBETE MPEACTABIECHUN 00 3JIEKTPOIUTHUECKOMN 1
JUCCOLIMAIIUU
14 [TonsTue o ruaponuse conen
15 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI
16 [IpaxTuueckas padora Ne 1. «Pemienne sKkCiepuMEeHTAIbHBIX 3a/1a4» 1




KonTponpHas padora Ne2 mo Teme « INEKTPOTUTHUECKAST JUCCOITUAINS. XUMHYECKHE

17 peakuuu B pacTBOPax»

18 OO0mrast XxapaKTEepUCTHKA TaJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha IIPHMEpE XJIopa

19 Xnoposogopon. CosssHast KMCIIOTa, XUMUYECKHAE CBOUCTBA, IIOJy4YEHUE, IPUMECHEHHE

20 [IpaxTuueckas padora Ne 2 o teme «llomydenue consiHOM KUCIOTHI, H3yYeHUE e€
CBOMCTB»

21 BpruncineHus no ypaBHEHUSAM XUMHYECKUX PEaKLUi, €CIIM OJUH U3 PEarcHTOB JaH B
U30BITKE

22 OO0mas xapakrepucTika 37eMeHToB VIA-rpymmbt

93 AnnotponHsle Moaudukanuu cepsl. HaxoxaeHue cepbl U €€ coelMHEeHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI

24 CepoBonopo1, ctpoeHue, GU3nIecKue 1 XMMUYECKHE CBOMCTBA

25 Oxcunpl cepol. CepHast KHCTI0Ta, (pU3HUECKHEe U XUMUYECKHE CBOMNCTBA, IPUMEHEHHE

26 XUMHUUYECKUE peaKiiHy, Jexkalliue B OCHOBE POMBIIIEHHOTO CII0co0a MOJIy4YeHUs] CEpHOI
KHCIIOTBI. XUMHUYECKOE 3arpsI3HEHUE OKPY KAIOIIEH CPebl COEIUHEHUSAMU CEPBI

27 Brrancnenne MaccoBOM 10 BBIXOAA NPOAYKTA PEAKIUU

08 OO11ast xapakTepucTHKa 3JeMeHTOB VA-rpyninbl. A30T, pacipoCcTpaHEHHE B IPUPOJE,
¢buznyeckue 1 XuMHUYECKHE CBONCTBA

29 AMMHaK, ero pu3nvecKrue 1 XMMUYECKHe CBOMCTBA, MOJIyuYeHHe U IPUMEHEHUE

30 [IpakTuueckas pa6ora Ne 3 no teme «llomyuenue ammuaka, U3y4eHHe €ro CBOMCTB

31 A30THas KUCIOTa, € Pu3nuecKkue 1 XMMHUYECKHUe CBOMCTBA

39 Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YIOOPEHUIA.
XUMHYECKOE 3arpsI3HEHUE OKPYIKAOIIEN CPEbl COETMHEHUSIMU a30Ta

33 docdop. Okenn pocdopa (V) u pochopHas kucnora, GU3MUECKUE U XUMUIECKHE
CBOIICTBa, MTOJIy4EHHE

34 Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX y100peHuil. 3arps3HeHue

IpUpOHOI cpenbl hocharamu




35 Yrnepon, pacpocTpaHeHue B IpUpoJie, PU3NIECKUEe U XUMHUECKHUE CBOMCTBA 1

36 Oxkcupsl yraepoaa, ux puandeckue 1 XUMHUECKHUe CBOMCTBA. DKOJIOTHYECKUE MPOOIEMBI, 1
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)

37 YronbHast KUCIIOTa U €€ Cou 1

38 [IpaxTuueckas padora Ne 4 o teme "Ilonydenue yrinekucioro raza. Kauecrsennas 1
peakuus Ha kKapOoHaT-HOH"

39 [IepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSX yriepoa

40 Kpemnwuii u ero coenunenus 1

41 [TpakTrueckast pabota Ne 5. Pemienne skcnepuMeHTaNbHBIX 33a4 10 TeMe «BaxHelinme 1
HEMETAJUIbl U KX COCTUHEHHUS

42 Kontponbhas padota Ne3 no teme «BaxHeiine HeMeTauIbl U UX COSIUHEHUSD 1

43 OO0mast XxapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB — METAJIOB. MeTallInuecKas CBsI3b U 1
MeTaJuIn4ecKas KpUCcTalInyeckas pemérka. Gu3nueckue CBOMCTBa METAJUIOB

44 XYMUYECKUE CBOWCTBA METAIJIOB. DIEKTPOXUMUYECKHI s HAPSHKECHUI METaIIIOB 1

45 O6mme cocoObI moydeHust MeTayutoB. CrutaBel. BeraucieHust mo ypaBHEHHUSIM 1
XUMHUYECKHUX PEAKIIHiA, €CJIH OJIMH U3 PEareHTOB COJICPIKHUT MPUMECH

46 [TonsiTHe 0 KOPPO3UH METAIIIOB 1

47 [IlenoyHbIe METAILITBI 1

48 OKcuabl M THAPOKCUIBI HATPUSA U KaJIUS 1

49 [llenoyno3eMenbHBIC METAJIbI — KaJIbIIUA M MarHUi 1

50 Baxnenmme coeTMHEHNS KaJIbITHI 1

51 O06o011eHre u cucTeMaTu3alus 3HaHu| 1

52 KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs 1

53 [IpaxTuueckas padora Ne 6 mo teme "JKEcTKOCTh BOJIBI U METO/IbI €€ yCTpaHEHHS " 1

54 AmroMuHUT 1

55 AmMdoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA 1




56 XKenezo 1
57 Oxcupl, ruapokcusl u con xkenesa (1) u sxenesa (1)
58 O06001IeHne U cucTeMaTU3alus 3HAaHUN
59 [IpakTuueckas pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX 331a4 10 TeMe «BakHeiimme 1
METAJIJIBI U UX COCTUHEHUS)
Bbruuciienus o ypaBHEHUSIM XMMHUYECKHX PEaKIUii, €CJIM OJJMH U3 PEarcHTOB JIaH B
60 U30BITKE WU COJICPIKUT MPUMECH. BrIYKMCICHHS MacCOBOM J0JIH BBIXOJIA MPOYKTA 1
peakinuu
61 O06o001eHne U cucTeMaTU3alus 3HAaHUK 1
62 Kontponbhas padora Ned o teme «BakHeHIIIMe METaILTBI U KX COCITUHEHHSDY 1
63 BemiectBa 1 MaTepualibl B MOBCETHEBHOM JKU3HU YEIOBEKA 1
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEH CPEbI 1
65 Ponp XxumMuu B pemieHnn SKOJ0THYECKHUX MPo0IemM 1
66 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHMA 1
67 PesepBurlit ypok. O000IIeHE U CUCTeMATHU3AIIHs 3HAHHH 1
68 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS 3SHAHHIA 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







