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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma mo XMMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI COCTaBJI€HA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTeIbHOM MPOTPaMMBI
OCHOBHOTO 001ero odpa3oBanus, npeacraBieHHbIx B ®I'OC 00O, a Takke Ha OCHOBE
dbenepanbHOl paboueil mporpaMMbl BOCIUTAHUS U C YUYETOM KOHIIETIIIUHU MPETOJaBaHus
ydeOHOro mpeamera «XuMuUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma o xumMuu JaET MPEACTABICHHE O LIENAX, 001Iel cTpareruu o0y4eHus,
BOCIIUTAaHUST W  pa3BUTHUS  OOydYarolmMXCsl CPEeACTBAaMH  Y4yeOHOro MpeaMeTa,
yCTaHaBIMBaeT  oOs3aTeNbHOE  MPEAMETHOE  COJEepXKaHue,  MpeaycMaTpUBAET
pacrpeneieHue ero Mo KjaccaM H CTPYKTYpUpPOBaHME MO pas3jenaM U TeMmam
oporpaMMbl MO  XUMHH, ONpPEACNSIET  KOJWYECTBEHHbIE W KAYECTBEHHbBIC
XapaKTePUCTUKHU COAEPKaHUsl, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUCHUSI XUMUH
C YYETOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU YU4eOHOTO mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH O0YydYarOUIUXCs, OMpEAesieT BO3MOXKHOCTU MpeaMeTa s
peanuzanuu TpeOOBaHMII K pe3yJbTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTelbHOMN
nporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a Takxke TpeOOBaHUN K
pe3yiibTataM OOy4YeHUs XMMHHM Ha YPOBHE IIeJie M3ydeHUs MpeaMeTra U OCHOBHBIX
BUJIOB y4eOHO-II03HABATENbHON JAESATEILHOCTH 00YyYaIOIIEerocss 0 OCBOCHHUIO YU4eOHOTO
COJIep>KaHMUs.

3HaHUWE XUMHHM CIY>KUT OCHOBOM 1Jis  (OpMHUPOBAHUS  MHUPOBO33PEHHUS
oOyyarolerocsi, €ro MpeACcTaBICHU 0 MaTEepPUATbLHOM €IMHCTBE MHUpPA, BAXHYIO POJIb
UrparoT GopMUPYEeMble XUMUEH NPEACTABICHUS O B3aUMOIPEBPAILICHUSIX SHEPTUU U 00
ABOJIIOLIMH BEIIECTB B MPHUPOJIE, O MYyTSIX PEHICHUS TI00ATBHBIX MPOOJIEM YCTOMYHUBOTO
pPa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, PHEPreTUUECKOM, MUIEBOM M HKOJOTHYECKON
0€30IacHOCTH, MPOOIJIEM 3/IPAaBOOXPAHECHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peau3alliii BO3MOXKHOCTEHW JJisi caMOpa3BUTUSL U (POpMHUpPOBaHUS
KYyJBTYPbI TUYHOCTH, €€ 00111l U PyHKIIMOHAIIBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOyyarommuxcsi,  HAaBBIKOB  HX  CaMOCTOATEIbHOM  yuyeOHOW  JIeITEeIbHOCTH,
AKCIEPUMEHTANIbHBIX UM  HCCIEIOBATENIbCKUX yMEHUW, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM )XKU3HH, TaK U B MPO(ECCHOHAIBHOU eI TENHHOCTH;

3HAKOMHUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJISIa Ha €AMHCTBO MPHUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B pOPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPAMOTHOCTH O0yYaIOIIUXCS,

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K OPHUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B JKOJOTHYECKOE
o0pa3oBaHUE 00yYAIOITUXCS.



JlaHHbIE HampaBlIeHUs] B OOYyYEHUMHM XUMHUU OOecleuuBaroTcs crnenudukon
cojiep>KaHusl y4eOHOTO IIpeAMETa, KOTOPBIM SBISETCS MEJarornuyecku aJanTHPOBAHHBIM
OTpaKeHHEM 0a30BOM HAYKU XMMUHU Ha OMpPEACIEHHOM dTane e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO OOIIEro 0OOpa30BaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOy4YalolUMHCS CHCTEMbl TMEpPBOHAYAIBHBIX TMOHATUM XHMHUHU, OCHOB
HEOPraHUYECKOW XUMHUHM U HEKOTOPBIX OTMEJIbHBIX 3HAYMMBIX MOHSATHI OpPraHUYECKOU
XUMUHU.

CrpykTypa colepxaHus MOpOorpaMMbl MO XUMHUHM C(OpMHpOBaHA Ha OCHOBE
CUCTEMHOro mnoaxoaa K €€ wuszydeHutro. Conaep:kaHue CKIAABIBACTCS W3 CHCTEMBI
MOHATUN O XMMHUYECKOM JJIEMEHTE W BEIIECTBE U CUCTEMbI MOHATHUH O XMUMUYECKOU
peakiuu. O0e 3TM  CUCTEMBl CTPYKTYpPHO  OpPraHM30BaHbl IO  MIPUHIUITY
MOCJIEIOBATENLHOIO PAa3BUTHSI 3HAHWKM HA OCHOBE TEOPETUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XAMUM;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBA3H;

— IpeACTaBICHUM 00 NEKTPOJUTHUECKON JUCCOIMALINY BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE SMITMPUYECKH MOJYUYECHHBIX
U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCJIEIOBATEIIBHO OT OJHOTO YPOBHA K
JIPYTroMy, BBITIONHSSA (QYHKIIMU OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJIYUYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHme porpaMMbl MO0 XUMHHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS
0 XUMHYECKOW COCTaBJISIONIEM HAy4YHOM KapTUHBI MHUpPa B JIOTUKE €€ CUCTEMHOMU
MPUPOABI, EHHOCTHOIO OTHOILICHUS K HAayYHOMY 3HAHUIO U METOJAM IO3HAHUS B
Hayke. M3ydyeHne XUMHUM MPOUCXOIUT C MPUBJICYEHUEM 3HAHUW U3 PAHEE NU3YUYCHHBIX
y4eOHbIX mpeameToB: «Okpyxarouuid mupy, «buonorus. 5—7 knacce» u «duszuka. 7
KJIACC».

[Ipy u3ydyeHUM XUMUU MPOUCXOAUT (HOPMUPOBAHKE 3HAHUM OCHOB XMMHUYECKOU
HAyKH Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JeATeIbHOCTH
YeJoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYyphl. 3ajaya y4eOHOTo
npeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMHYECKUX 3HAHUM — Ba)KHEUIIMX
(GakToB, MOHATHM, 3aKOHOB M TEOPETHUYECKUX TIOJOXKEHUHM, TOCTYHMHBIX O000O0IICHUMN
MHUPOBO33PEHYECKOI0 XapaKTepa, A3blKa HAyKH, B MPHOOLIEHUH K HAyYHBIM METOJIaM
MO3HAHUSl TPU HU3YYEHUHU BEIIECTB M XUMHYECKUX peaKluid, B (POPMHUPOBAHUU H
pPa3BUTUM TO3HABATEIBHBIX YMEHUW M WX MPUMEHEHUU B y4EOHO-IO3HABATEILHOU U
y4eOHO-UCCIIEIOBATENIbCKOM  JEATENIbHOCTH,  OCBOGHMHM  TpaBUJ  OE€30IMacHOro
oOpallleHHsI C BEUIECTBAMU B ITOBCETHEBHOM KU3HMU.

[Ipy u3yyeHMM XMMHM Ha YpPOBHE OCHOBHOTO OOILIEro 00pa3oBaHUs BaKHOE
3HaYeHUE MPUOOpENU TaKue 1eu, KaK:



— (¢dopMHpOBaHWE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIbHOMY TPHUHSTHUIO PEIICHHH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIEHHOCTh OOYUYEHHUSI Ha CUCTEMAaTUYECKOE MPUOOIEHNE 00ydaroNuXCcs K
CaMOCTOSITENIbHOM T03HABaTEJIbHOU [IEATEIbHOCTH, HAyYHBIM METOJIaM TO3HAHUS,
dbopMUpyOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUMU;

— o0ecrieyeHrue YCIOBHM, CHOCOOCTBYIONIUX MPUOOPETEHUIO OOyYarOIIUMUCS
OTIBITa PA3HOOOPA3HOM NIEATEIBHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB
(KTFOYEBBIX KOMIICTCHIIHMI), WMEIOIINX YHUBEPCATHHOE 3HAYCHHE IS Pa3TUIHBIX
BUJIOB JCSITEIBHOCTH;

— (dopmupoBanre oOmeld  (PYHKIMOHAIBHOM HM  €CTECTBEHHO-HAYyUHOU
IPaMOTHOCTH, B TOM YHCJIC YMEHHI OOBSICHATh M OICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa, UCTIONB3YS 3HAHUS W OIBIT, TIOJYYCHHBIC NTPU W3YUYCHUU XUMUU, IPUMEHATh UX
IIPY pEIIeHUH POOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JCATEIBHOCTH;

— ¢dopmupoBaHrue y OOy4YalOlUXCAd T'YMAaHUCTHUUYECKUX OTHOILICHHUM, MOHUMAaHUs
[IEHHOCTU XUMHUYECKUX 3HAHUW Mg BBIPAOOTKU HKOJIOTUYECKH I11eJ1IeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOI JIEATEIHLHOCTH B LIENSAX COXPAHEHUS] CBOETO 3JJ0POBbS U
OKpYXarouen NpUpoOIHON CPEbI;

— pa3BUTHME MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOECHUS OOIIECYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO0miee 4MCIO 4acoB, OTBEIEHHBIX JISI U3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOTO
oO1rero oOpazoBanus, cocrapisieT 136 yacoB: B 8 kitacce — 68 "yacoB (2 yaca B HEJIEINI0),
B 9 Kkitacce — 68 4acoB (2 Jaca B HEJIEIIO).



COIEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[IpeameT xumuun. Ponb XuMHUM B )KU3HU YelloBeKa. XMMUA B CUCTEME HayK. Tena u
BelecTBa. du3nueckue CBONCTBA BellecTB. ArperaTHoe cocTosiHue BemiecTB. [lonsarue
0 MeToJax Mo3HaHusi B xumuM. Yucrtelie BemectBa U cmecu. CrocoObl pazieneHus
cMecel.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHThl. CUMBOJIBI XUMUUYECKUX AJIEMEHTOB.
[IpocTeie u ciioXKHbIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢gopmyisia. BalleHTHOCTH aTOMOB XMMHYECKHX HJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTenbHas aToMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsipHasi Macca. MaccoBas 10Jisl XMMUYECKOTO 3JIEMEHTa B COEAUHEHUH.

KomnuectBo BemectBa. Moisb. MonsipHass macca. B3anMoOCBSI3b  KOJIMYECTBA,
Macchl U YUCJa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérsl no hopmynam XUMUYECKUX
COEIMHECHUM.

DOU3NYECKUE U XUMHUYECKHUE SBJICHUA. XUMHYECKass PEakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHMSI MacChl BelEeCTB. XuMUYeckue YypaBHeHus. Kiaccudukanus
XUMUYECKUX PEAKIUN (COCTUHEHHUS, Pa3JI0KEHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMMUECKOW MOCYA0M, TpaBuiaMu pabOThl B JyabopaTopuul u
npuéMamMu oOpalieHusi ¢ JiabopaTOpPHBIM O00OpPYJAOBaHUEM, H3YUYEHHE U OIHUCAHUE
(bU3UUECKUX CBOMCTB OOpa3IloB HEOPraHMYECKUX BEIIECTB, HaOMIOJAeHNEe (U3NUECKUX
(m1aBieHue BOCKa, TasHHUE JibJa, pPACTHUPAHUE caxapa B CTYNKE, KHUIEHUE W
KOHJIGHCAIIUsl BOJAbI) M XHUMHYECKUX (TOpEHUE CBEUU, NPOKATUBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICUCTBUE MeEJIa C KUCJIOTOW) SIBICHUN, HAONIOJEHUE W ONMUCAHUE
MPU3HAKOB MPOTEKAHUSI XMMUYECKUX PEaKIUil (pas3ioKeHHe caxapa, B3auMOJCHCTBHE
CEepHON KHUCIOTBI C XJOpUAOM Oapusi, pasznoxenue rujapokcuna menu (1) npu
HarpeBaHUM, B3aUMOJIEUCTBUE kKeme3a ¢ pacTtBopoM coiu Meau (II), uzydenne cnocoboB
pazielieHusi CcMeced: C TMOMOIIbI0 MarHuTta, (QUIBTPOBAHUE, BbHINIAPUBAHUE,
JTUCTUIUISUS, XpoMaTorpadus, MPOBEICHUE OYUCTKH MOBAPEHHOM COJU, HAOJIO/ICHHE
U ONKCAaHUE Pe3yJIbTAaTOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
Macchl, CO3/JaHlE MOJIeNield MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiilmue npeacTaBuTe Il HEOPraHNYECKNX BellECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3jeMEeHT U IPOCTOE
BelecTBo. HaxoxieHne kuciopona B npupoje, Gu3n4eckrue U XuMHUUECKUEe CBOMCTBA
(peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciopoma. CrnocoObl MOMy4YeHUs
KHCJIOpPOJIa B Ja0OpaTOpUu M MPOMBINUIEHHOCTH. KpyroBopot kuciopoaa B MpUpOJE.
O30H — aUIOTPOITHAS MOIU(HUKAIIUS KHCIOPO/Ia.



TennoBoit 3G HEeKT XMMUUECKON peakiuu, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
SHJIOTEPMHUYECKUE PEeaKIUU. TOMIMBO: YTrOidb U METaH. 3arpsA3HEHUE BO3yXa, YCUIICHHE
NapHUKOBOTO 3P (eKTa, pa3pylIeHHE 030HOBOTO CIIOS.

Bonmopon — smeMmeHT M mpocrtoe BemecTBo. HaxoxkaeHue BoaopoJa B IPUPOJIE,
dbu3nYecKre U XMMUYECKUE CBOWMCTBA, IPUMEHEHHE, CIIOCOObI moaydeHusi. Kuciorsl u
COJIH.

Monsipabiii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckre CBOKMCTBA BOAbL. Bona kak pactBopurens. PactBopel. HacbllieHHbIE 1
HEHACBIIIEHHBIE pacTBOPHI. PacTBOpHMOCTH BeliecTB B BoAe. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHUsA. POib pacTBOPOB B MpHUPOJIEC U B
KW3HU YenoBeka. KpyroBopoT Boabl B pupoJie. 3arpsa3HeHue NpupoIHbIX Boa. OxpaHa
Y OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanuss wHeopranudeckux coeaunenuii. Okxcuael. Knaccudukanus
OKCHUJIOB: coJjieo0pa3zyrolue (OCHOBHBIE, KHUCJIOTHBIE, am(doTepHbIe) u
HecosneoOpasyronme. HoMenknatypa okcugoB. Pu3nyeckue U XUMHUUYECKUE CBOMCTBA
okcuaoB. IlomyyeHne OKCUIOB.

OcHoBanusi. Knaccudukaius oCHOBaHMM: MIENTOYN U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknatypa ocHoBannii. @Pusznueckue HM XUMHUYECKHE CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kucinor. Pusndeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaiuioB H. H. bekerosa. [lomyuenune
KHUCJIOT.

Comun. Homenxnatypa coseid. PuU3NyYecKME W XUMHYECKHE CBOMCTBA COJIEH.
[Tonmyyenue coiei.

I'eneTnueckas CBSI3b MEXKAY KIAaCCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE ONPEACICHUE COJIEPKAHUA KHUCIOPOJAa B BO3AYyXE, IOIy4YEHUE,
coObupaHue, pacrno3HaBaHUE€ M HW3YUYEHHE CBOWCTB KHUCJIOpOAa, HAOIIOJICHHE
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOAOM M YCIOBHS BOZHUKHOBCHHS M MPEKPALICHUS
ropenusi (Moxkapa), O3HaKOMJIEHHWE C OOpa3laMHu OKCHUIOB U OMHCAHHUE HUX CBOWCTB,
NOJIy4eHHe, coOMpaHue, pAaclo3HaBaHUE M HM3YyYEHHE CBOMICTB BOJOpoAa (TOpEHHE),
B3aumMojieiictBue Bojopoaa ¢ okcugom wmead (II) (BO3MOXXKHO HCIOJBb30BaHUE
BUJICOMATEpUANIOB), HAOIIOJEHHE O0O0pa3loB BEIIECTB KOJWYECTBOM 1  MOJIb,
UCCIIEIOBAHNE OCOOEHHOCTEW PAacTBOPEHHs BEIIECTB C Pa3IU4YHOW pPacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPENCIEHHOM MAacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICUCTBUE BOALI C MeTajylaMH (HaTpUeM M KajbIHeM) (BO3MOXKHO
UCIIOIb30BaHUE  BHUJEOMATEpPUATIOB), HCCIEIOBAaHUE OOpa3lloOB HEOPraHUYECKHUX
BEILIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHHS OKpacKu HHAMKATOPOB B
pacTBopax KHCJIOT U Ielodeil, u3ydeHue B3aumojneictBus okcuga Mmenu (II) c



pacTBOPOM CEpPHOM KHUCIOTBHI, KHCJIOT C METAUIaMH, PEaKUUMid HEeUTpaIu3aluy,
MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHME OJHOIO0 METa/la JIPYTUM W3
pacTtBOpa COJM, PEHICHHE JKCIEPUMEHTAJIbHBIX 3a7ay M0 TeMe «BaXHEeWIlne KIIacChl
HEOPTraHUYECKUX COCTUHEHUI.

IMepuoanuecknii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKHUX 3JIEMEHTOB
. U. MengeaeeBa. CtpoeHue aToMoB. XUMHYeCKass CBsA3b. OKHCJIUTEIHbHO-
BOCCTAHOBHUTEJbHbIC PeaKIUU

[TepBbie MONBITKU KJIacCU(PUKAIMA XUMHUECKUX A1eMeHTOB. [loHsaTHE 0 Tpymmax
CXOJIHBIX JJIEMEHTOB (ILIEIOYHBIE M IIEJIOYHO3EMEIbHbIE METAIJIbI, TaJIOreHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(pOTEPHBIE OKCUIBI U TUIPOKCHU/IBI.

[Tepuoauueckuii 3akoH. [leproanueckas cucreMa XUMUUYECKUX 3jieMeHTOB [[. .
MenneneeBa. Koporkonepuoanas u manuHHonepuonHas ¢opmbl [lepuoauueckoit
cucteMbl xumuueckux osnemeHtoB . M. Mengeneesa. Ilepuonbsl W rpymisbl.
DU3NYECKUN CMBICT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI AIEMEHTA.

Ctpoenue aromoB. CoctaB atoMHbIX saep. M3orombsl. DnektpoHsl. CTpoeHue
AJEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKUX 3JieMeHTOB [lepuonnueckoit
cuctemol JI. M. MenneneeBa. XapakTepuUCTHKA XUMHYECKOTIO JJIEMEHTA II0 €ro
nosoxeHuro B Ilepuonnueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH MW3MEHEHUs paauyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 FPyNIaM U NEPUOTAM.

3nauenne llepuomnueckoro 3akoHa u Ilepuoanueckor CUCTEMBI XHUMHUYECKUX
JJIEMEHTOB U pa3BUTUA Hayku U npaktuku. J[. 1. MenneneeB — yd€HBIM U
rpaXKJaHMH.

Xumuyeckass cBsizb. KoBaneHTHass  (moJjsipHas W HEMOJSpHasi)  CBA3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEINIbHBIE peakuuu. [Iporeccsl
OKHCJIEHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumenm:

U3yueHHE O0O0pa3lloB BEHIECTB METAIJIOB W HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCUAA LHMHKA C pacTBOpaMH KHUCJIOT U IIEJIOYEH, NPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiivil (ropeHue,
pPeaKINH Pa3IOKEHHS, COSTUHEHNS ).

Mesxcnpeomemnuwie ceasu

Peanuzanus MeXNpenIMETHBIX CBS3€M NOpU HU3YYCHUM XUMHM B &8 Kiacce
OCYILIECTBIISIETCSA 4Y€pe3 MCIOJIb30BaHHE KaK OOIIHUX €CTeCTBEHHO--HAyYHBIX TMOHSATHM,
TaK W MOHSATHM, SABIISIIOIIMXCS CUCTEMHBIMU JJIsI OTJEIBHBIX NPEAMETOB €CTECTBEHHO--
HAay4YyHOI'O IIMKJIA.



OOuue ecTecTBEHHO--HAYUYHbIE TOHSTHS: HAy4dHbIA (aKT, TUIOTE3a, TEOpHs,
3aKOH, aHaJiu3, CUHTE3, KJacCudUKaIus, IepuoIUIHOCTh, HAOII0ACHHE, YKCIICPUMEHT,
MO/JICJIMPOBAHNE, U3MEPEHUE, MOJETb, SIBIICHHUE.

®dusuka: Marepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, WU30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKUM 3apsi, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIeCTBa, ra3, (U3WYECKHUE BEIWYUHBI, CAMHUIIBI U3MEPEHUS,
KOCMOC, TJIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: dporocunTes, apixanue, onocdepa.

I'eorpadus: atMmocdepa, rugpocdhepa, MUHEpabl, TOPHBIC IMOPOIbI, MOJIE3HBIC
MCKONIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYeCKas peakuus

[Tepuoanueckuii 3akoH. Ileproanueckas cucreMa XUMUUYeCKUX 3jieMeHToB [[. .
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KAJIbIUSI U UX COCAUHEHUN B COOTBETCTBUU
C MOJIOKEHUEM AJIEMEHTOB B [leprnoanueckoil CUCTEME U CTPOCHUEM UX aTOMOB.

CTpoeHne BemiecTBa: BHAbI XUMHYECKOW CBSI3UM. THIBI KPUCTANTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT THUMNA KPUCTAJUIMYECKON PEIIETKA U BUAA
XAMHUYECKOU CBSI3H.

Knaccudukanuss w1 HOMEHKIAaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUECKUE
CBOMCTBAa BENIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COCIMHECHUI, TeHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMU4eckux peakiui Mo pa3audyHbIM HpHU3HaKaM (M0 YHUCIY U
COCTaBY YYacCTBYIOIIMX B PEAaKIMH BEIIECTB, MO TEIIOBOMY 3 (EKTy, MO0 U3MEHEHUIO
CTEMEeHEeN OKHUCIEHUS XHUMHYECKUX OHJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHUIO
KaTaJn3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsTne o ckopocTH XuMHYeckKor peakiuu. [loHsATHE 00 O0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHUX peaknusax. IIoHATHE O TOMOT€HHBIX W TeTePOTreHHBIX
peakuusx. [lonstue o karammse. [loHdaTHE O XMMHUUYECKOM paBHOBecuU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHMMHUYECKOW PEaKIUMU U IIOJIOKEHHUE XHUMHUYECKOTO

paBHOBECHSL.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN Oaytanc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuum. CocraBnenue YpaBHEHUM

OKHCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA €  HCIONB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOTUTHYCCKON JTUCCOIMAIUMU. DJICKTPOIUTHI W HEIIECKTPOJIHTHI.
Kartnonbl, anmoHbsl. MeXaHW3M AUCCONMAIMKM BEMIECTB C Pa3IMYHBIMU BHIAMHU
XUMUYeCcKoi cBs3u. CteneHs aucconuanuu. CYIbHBIC U CIA0bIE 3JIEKTPOJIHTHI.



Peakuun noHHOro oOMeHa. YCIIOBHS MNPOTEKAHUS pEaKIUid HMOHHOIO OOMEHa,
MOJIHBIE ¥ COKpAIIEHHBIE NOHHBIE YpaBHEHUS peakiuii. CBOCTBA KUCIOT, OCHOBAaHUN U
CoJIel B CBeT€ MPEJCTaBICHUI 00 AIEKTPONUTHYECKON mucconuanuu. KauecTBeHHBIE
peakiuu Ha UoHBI. [loHsiTHE O THIpPONIH3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJIEISIMU KPUCTAINIMUECKUX PEIIETOK HEOPTaHUUECKUX BEIIECTB
— METaJUIOB M HeMeTalioB (rpaduTa U anmasa), CIOKHBIX BELIECTB (XJIOpUIa HATPUSs),
UCCIIEJIOBAHUE 3aBHUCUMOCTH CKOPOCTHM XHUMHUYECKOM peakiuu OT BO3ACUCTBUS
pa3IMuUHbIX (PAKTOPOB, HCCIEIOBAHHE HIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
poiiecca TUCCOLUAIIMU KUCIIOT, MIeJI0Yel U cojield (BO3MOXKHO HCIOJIb30BaHUE BUIEO
MaTepuanoB), IPOBEJEHUE OMBITOB, WJUTIOCTPUPYIOIIUX MTPU3HAKUA MPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeHa (0Opa3oBaHME OCajiKa, BRIJCICHNE Ta3a, 00pa30BaHKE BOJIbI), ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peakIuu pa3lIOKEHUs, COCIUHEHUS), PaclOo3HABAaHWE HEOPTraHWYECKUX BEIIECTB C
MOMOIIIbIO0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHHUE SKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTanbl 1 MX coelMHEHUS

OOmiast  xapakTepucThka TrajgoreHoB. (OCOOEHHOCTHM  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MYECKHE CBOWMCTBA MPOCTHIX
BEILIECTB — raJOr€HOB. XMMHUUYECKHE CBONCTBA Ha MpUMEpPE XJiopa (B3aUMOJICUCTBUE C
MeTaJUlaMH, HeMeTajulaMu, IeaodamMu). XJjopoBojopona. CoisiHas — KHCIIOTa,
XUMUYECKUE CBOMCTBa, MOJy4YeHHUE, MpuMeHeHue. JlelicTBre XJjopa U XJIOPOBOAOPOAA
Ha OpraHu3M yejoBeka. BaxkHeiiie XJopuabl U UX HAXOXKJICHHE B IPUPO/IE.

O6mass xapakrepuctuka »3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTeneHu okuciaeHusa. CTpoeHne U (U3UYECKHE CBONCTBA
IMPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpbl. AJJIOTPOIHbIE MOAU(DUKAIMKN KHUCIOPOAA U
ceppl. XuMHUECKHME CBoMcTBa cepbl. (CepoBOIOpOH, CTpoeHHe, (U3NYECKUEe U
xuMuueckue cBoiicTBa. OKCHIBI Cepbl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHUJOB.
Cepnas kucnota, puznueckue M XMMHUUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTEIS
Kjacca KHUCJIOT U crnenuduueckue). XUMHUUECKUE pEaKIMH, JekKallue B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a TMOJIy4YeHUs: CepHOW KHUCIOThl. [lpumeHeHue cepHOit
kucioTbl. CollM CepHOM KHUCIOTHI, KAueCTBEHHAs peakius Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COCOUHEHUNA B MNPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollel Cpelibl COCTUHEHUSIMU CEPhI (KUCTOTHBIEC HOXK/IU, 3arPSI3HEHUE BO3AyXa U
BOJIOEMOB), CIOCOOBI €ro MPeI0TBPAIIEHHUS.

OO6mass xapaktepucTuka »3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHUS. A30T, paclpoCTpaHEHHE B MPHUPOJE,
dbuznyeckre U XuMuUyeckue cpoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
dbu3uYecKre U XMMUYECKUE CBOMCTBA, MOJydYeHUEe U npuMmeHeHue. Colln aMMOHUS, UX
dbu3uYecKre U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakiysi Ha HOHbI



aMMOHHUsI. A30THasi KUCIOTa, €€ MoJiydeHue, (PuU3nuecKue U XUMHUUYECKHE CBONCTBA
(oOmme kak mpeAcTaBUTEN Kiacca KUCIOT W crnenuduueckue). Hcmonb3oBaHue
HUTPATOB U COJiIed aMMOHHUSI B KaueCTBE MHUHEPAJbHBIX yA0OpeHuil. XuUMHUYECKoe
3arps3HEHUE OKpYXKalollled Cpeabl COCAMHEHUSMH a30Ta (KHUCIOTHBIE JIOXKIH,
3arps3HEHHUE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, amIoTpomHbIE MOAUDUKALINU
docdopa, pusnueckne u xumuueckue cpoiictBa. Oxcua docdopa (V) u dochopHas
KHUCJIOTa, PU3NUECKHUE U XUMUYECKUE CBOMCTBa, nonyueHue. Mcnonb3oBanue dpocharos
B KQU€CTBE MUHEPAIbHBIX YA0OpEHHUIA.

O6mass xapaktepuctuka »3jeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. YTJIEpOJ, auIOTPOIHbIE MOIUDUKAILINH,
pacrpocTpaHeHue B Mpupoje, (U3MYECKHE W XHUMHYECKHUE CBOMCTBa. AjcopOuus.
Kpyrosopot yriepona B npupozae. OKcuisl yriaeponaa, ux (GU3MYECKUe U XUMUYECKHUE
CBOMCTBA, JICHCTBHE HA KUBbIC OPTAHU3MBI, ITOTYUYCHHE U TPUMEHEHHUE. DKOJIOTHYECKHE
npoOJieMbl, CBsI3aHHbIE C OKcUIoM yriepoaa (IV), runoresa riodanbHOTO MOTEMICHUS
KJIMMaTa, MapHUKOBBIN 3(dekT. YronbHas KuclioTa U €€ cold, uX (usnueckue u
XUMUYECKUE CBOMCTBA, TNOJlydeHHWEe U TmpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHKI. Mcnonb30oBaHrue KapOOHATOB B ObITY, MEAUIIMHE, POMBIIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATHUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSAX
yriepoaa (MeTaH, 3TaH, ATWIEH, alleTUJIEH, ATAHOJ, TJIUUEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie UICTOUHUKHU YTIIEBOAOPOAOB (Yroiab, IPUPOIHBIN a3, He(Th), MPOIYKTHI UX
nepepaboTku (O€H3WH), HUX poJdb B OBITYy U NOpoMbilIeHHOCTU. [loHsiTHE O
OMOJIOTUYECKH Ba)KHBIX BEILECTBAX: KUpaX, Oelkax, YyrieBoJgaXx — U UX POJU B KU3HU
yesnoBeka. MaTtepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCAUHEHUH.

Kpemuuii, ero ¢usnyeckne 1 XuMHUUECKHUE CBOICTBA, MOJyYeHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6uue npeacrasienus: o0 okcuae kpemuus (IV) u
KpeMHHeBOM kuciote. CUIUKaThl, UX HCIOJIb30BaHUWE B OBITY, B MPOMBIILICHHOCTH.
Baxneliue cTpouTenbHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, OeTOoH,
xesne300eToH. [IpobGraeMbl 6€30macHOr0 KCMOIB30BAaHUS CTPOUTEIBHBIX MaTEpHAJIOB B
MTOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yueHue oOpas3lOB HEOPTraHUYECKUX BEIIECTB, CBOICTB COJISHOM KHCIJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMM Ha XJOPHUA-UOHBI U HAOJIOJEHUE MPU3HAKOB HX
MPOTEKAHMUs, OMbITHI, OTpaXkarolre GU3NIECKUe U XUMUYECKUE CBOICTBA rajJOr€HOB U
UX COEJAMHEHUU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHUE C
oOpa3liaMy  XJIOPUIOB (TaJOTeHHAOB), O3HAKOMJIEHHE C oOpa3laMu cepbl u eé
COeMHEHUSIMU (BO3MOXHO HCIIOJIB30BaHUE BUIEOMATEpUAIIOB), HAOIIOAEHUE Mpoliecca
oOyrIMBaHMs caxapa IoJl IeMCTBUEM KOHIICHTPUPOBAHHON CEpHON KUCIOTHI, U3yUYEHUE
XUMUYECKUX CBOWCTB pPa30aBIICHHOM CEPHOM KHCIOTHI, MPOBEACHUE KAaYECTBEHHOMU



peakiuu Ha CcyJb(aT-uoH U HaOIIOJCHUE MpHU3HaKa €€ MPOTEKaHUs, 03HAKOMIICHUE C
dbu3nyeckumMu  cBoiicTBamu  azota, ¢ochopa U UX coeqUHEHHH  (BO3MOXKHO
UCIIOIb30BaHUE BHUJIEOMATEepUaNioB), oOpa3iiaMu a30THbIX U (HocPOpHBIX yT00pEeHHUIA,
noyiyueHue, coOupaHue, pacro3HaBaHUE M W3YUYECHHE CBOWCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHHUS U (ochaT-uOH U U3yYeHUE MPU3HAKOB HX
MPOTEKAHUs, B3aNMOJECHUCTBUE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MEIbIO
(BO3MOKHO MCMOJIb30BAHUE BUJICOMATEPUANIOB), U3YUEHUE MOJIeNIed KPUCTATITUNYECKUX
pemeéTok anMasza, rpadura, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJcopOLHH
PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM IPOTUBOrasa,
NnoJIyuyeHue, coOupaHue, paclio3HaBaHME M M3YUYEHHE CBOMCTB YIVIEKUCIOTO rasa,
MPOBEJICHNE KAUYECTBEHHBIX PEAKIUM Ha KapOOHAT U CHUJIMKAT-UOHBI U HU3YUYCHHE
MPU3HAKOB MX  MPOTEKaHWS, O3HAKOMJIEHHME C  TNPOAYKUHMEH  CUJIMKATHOMU
MPOMBIIUJIEHHOCTH, PEIIEHUE SKCIEPUMEHTANIBHBIX 3aJa4 1o TeMe «Baxueimue
HEMETAJUIbl U UX COETUHECHUSD).

MeTtajuibl 4 UX COCAMHEHMS

OO0mias xapakTepucTUKa XUMUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxeHus B llepuoanyeckon cucreMe xumuuyeckux sneMeHToB [[. 1. Menneneesa u
ctpoeHust atomoB. CtpoeHue MeTtaiuioB. MeTamnyeckas CBsI3b M METaJUIMYecKas
KPUCTAJUIMYECKAsd PEETKA. OICKTPOXUMUUYECKUM pAN  HAOPSOKEHUH METalJIOB.
dusznyeckue W XUMHYECKHE CBOMCTBAa MeTauioB. OOmue crnocoObl MONTyYEHUs
MeTaiioB. [loHsiTHE O KOPpPO3MHM METANIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT
Koppo3uu. CruiaBsl (CTajib, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

[[lenounsle MeTauibl: MoOJIOKeHUE B Ilepruoandeckol cuUCTEME XHMHUYECKHX
anemeHToB JI. WM. MenzaeneeBa, CTpOCHHME HX arTOMOB, HAaXOXKJIEHUE B IPUPOJE.
dusnueckue M XUMUYECKHE CBOICTBAa (Ha mpumepe HaTpus U Kanus). OKCUIBI U
TUIPOKCUABI HATPUA U Kanusl. [[puMeHeHne MEen0uYHbIX METAIUIOB U UX COCTUHEHUM.

[IlenoyHO3EeMENBbHBIE METAJIBI MArHUM M KaJIbIIW: moJsiokeHue B [lepuoandeckoi
cucreMe xummuueckux odnemeHtoB JI. WM. MengeneeBa, cTpoeHHME WX aTOMOB,
HaxoxJeHne B mpupoae. Ousznueckne M XMMUYECKHE CBOMCTBA MArHus W KaJbIIUS.
Baxnelimue coenuHeHuss Kanblus (OKCHA, THAPOKCHA, coyin). JKECTKOCTh BOJBI H
CrocoObl €€ yCTpaHEHUs.

AJfoMUHUN: TIoJ0keHne B [lepruoandeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /l.
N. Menpneneesa, cTpoeHue aTroMa, HaX0KAEHUE B pupoac. PU3nYecKkue 1 XUMHUYECKUE
CBOMCTBA aTIOMUHUS. AM(OTEPHBIE CBOMCTBA OKCHUIA U TUJIPOKCU]IA aTFOMUHUS.

Keneszo: nmonoxenue B Ilepupognueckoil cucteMe XMMUYECKUX 3ieMeHToB 1. .
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKJECHUE B mpupojae. OU3NYECKUe U XUMUYECKUE
cBolcTBa xeneza. Oxcubl, rupokcunsl u conu xenesa (I1) u xenesa (III), ux cocras,
CBOMCTBA U MOJYyYEHHUE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C 00pa3liaMy METAJIOB U CIUIABOB, UX (PU3NYECKUMU CBONCTBAMU,
U3YUYEHHE  PEe3YyJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO  HCIOJIb30BAaHUE
BHJICOMATEPUAIIOB), 0COOCHHOCTEHW B3aMMOJICMCTBHS OKCHJIA KAJbIMI U HATPHUS C BOJOMH
(BO3MOYKHO MCIIOJIB30BaHUE BUACOMATEPUATIOB), UCCIEAOBAHUE CBOMCTB KECTKOMN BOJIBI,
mpoiiecca  TOpeHHsl  JKejle3a B KHUCIOpoae  (BO3MOXKHO  KCIOJIb30BaHHE
BUJIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEaKIMil Ha MOHBI: MAarHUS,
Kalblus, anoMuHus, nuHka, xene3a (II) u xenesza (III), mequ (II), nabmonenue u
OMHUCAaHUE TIPOILIECCOB OKpAIllMBaHUs IUIAMEHW HMOHAMHU HATpUS, Kalusid U KaJlbIus
(BO3MOKHO HCIIOJB30BaHUE BHUACOMATEPHUAIOB), UCCIeAOBaHUE aM(pOTEPHBIX CBOICTB
TUAPOKCHUA ATFOMUHUS U THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10
TeMe «Baxunelme MeTaJibl U UX COCTUHEHUSY.

XuMus ¥ OKpYy:Kaouias cpeaa

BemecrBa u Marepuansl B TMOBCEIHEBHOW JKM3HM 4YEIOBEKa. be3omacHoe
UCIIOIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momois mnpu
XUMUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarollel cpeasl (mpeaenbHas JOMyCTHUMAas
KOHIIeHTpanusi BeniecTs, aanee — [1/IK). Ponp xumum B pelmieHUH 3KOJIOTHYECKHUX
poOJieM.

Xumuueckuii IKCnepumenm:

u3yueHue oO0pa3loB MaTepuanaoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIUMEPHBIE
MaTepuarbl).

Mesxcnpeomemnuwie ceasu

Peanuzanust MeXNOpeIMETHBIX CBsI3eM MpU U3YYEHUM XUMHUM B 9 Kjacce
OCYILIECTBIISIETCA YE€pe3 HUCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAyYHBIX TMOHSATHH,
TaK U MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEAMETOB €CTECTBEHHO--
HAy4YHOTO IUKJIA.

OO0uue ecTecTBEeHHO-HAYYHbBIE MOHSITHUS: HAYYHbIN (DakT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiIacCU(pUKaAlUs, TEePUOJUYHOCTh, HAOIIOJICHHE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIA 3(P(DEKT, TEXHOIOTHUS,
MaTepuabl.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, WU30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKHUM 3apsil, TPOBOJAHUKHU, MOTYNPOBOHUKH,
TUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TE€NIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, PacCTBOPUMOCTb, KPHUCTAJUIMYECKasl peIIETKa, CIUIaBbl, (U3UYECKUE
BEJIMYUHBI, €AUHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[HI,
Connre.

buonorusi: ¢dorocunTes, apixanwe, Ouocdepa, SKOCUCTEMA, MHUHEpPAIbHbIC
yA0OpEHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIC BEIIECTBA.



I'eorpadus: atmocdepa, ruapocdepa, MHUHEpANIbl, TOPHBIE MOPOABI, MOJIE3HBIE
HCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS

JIMHHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3YIBTATHI OCBOCHHUS TPOTPAMMbl OCHOBHOTO OOIIIEro oOpa3oBaHus
JOCTUTAIOTCSI B XOJIe OOy4YeHUs XHMHUU B €IUHCTBE Y4Ye€OHONW M BOCHUTATEIIHHOU
NEeATeNIbHOCTH B COOTBETCTBUU C TPAJUIIUOHHBIMU POCCUMCKUMU COITUOKYIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMH I[IEHHOCTSIMHU, MPUHSTHIMU B OOILECTBE NpaBUJIaMH H
HOpMaMU TOBEJACHUSI U CHOCOOCTBYIOT MPOIIECCAM CAaMOMO3HAHMS, CaMOPa3BUTHUS U
coIaIu3auu 00y4yarommuxcsl.

JIMyHOCTHEIE pe3yJIbTaThl OTpaXxarT TOTOBHOCTD oOyyJaromumxcs
PYKOBOJICTBOBAThCA CUCTEMOU MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHHE
OITBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOUIIEHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY U
HAyYHOMY HACJEUI0, TOHUMAaHHUS 3HAYEHUS XUMHUYECKOM HAyKu B IKU3HHU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOM HHQpOpMaNHel o
MEePE/IOBBIX JOCTHKEHHMSX W OTKPBITHSIX MHPOBOM W OTEUYECTBEHHOM XHWMHUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaXIaHCKOr0 BOCIIUTAHUS:

MIPEJCTaBICHUS O COIMAIBHBIX HOPMaxX M MpaBHIaX MEKIMYHOCTHBIX OTHOIICHUM
B KOJUICKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BATENILCKOM, TBOPUECKOM U JPYTUX BUAAX JIEATEIIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOM  COBMECTHOM  JAESATEIbHOCTA  MPU  BBIMOJIHEHUU  y4EOHBIX,
MO3HABATEIBHBIX 3a/7a4, BBIIOJHEHHMH XHUMHUYECKMX OSKCIIEPUMEHTOB, CO3/IaHUHU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOMOHUMAHHUIO U B3aUMOIIOMOIIM B MpOliecce
ATON y4eOHOU NEeATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U IMOCTYIKH
CBOUX TOBAPHUILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJIEICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XHUMHYECKOW pEakIluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIIAE OCHOBY
JUIST IOHUMAaHHSl CYIIHOCTH HAy4YHOM KapTUHBI MHUpa, MpeACTaBleHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIbI, B3AMMOCBS3IX YEJI0BEKa C MPUPOJIHON CPEeaoil, O
POJIM XMMHH B TIO3HAHUH ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HANpaBJICHHbICE Ha TMOJYYEHHE HOBBIX 3HAHUU TIO
XUMHH, HEOOXOIUMBIE [JiI OOBSCHEHUS HAOII0JaeMbIX IIPOIECCOB M SBJICHUM,
MO3HABaTEIbHON, MH)OPMAIIMOHHON M YUTATEIbCKON KYJIbTYPhI, B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHOM paboThl € YYEOHBIMM TEKCTaMH, CIOPABOYHOM JIUTEpPATypoOH,
JTOCTYIHBIMU TEXHUYECKUMU CPEACTBAMHU MH()OPMALIMOHHBIX TEXHOJIOTUH;



UHTEpeC K OOyYEeHHI0O ¢ TO3HAHUIO, JIF0OO3HATENHbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMO00pa30BaHUIO, IPOEKTHOW U MCCIIEI0BATEIbCKON AESITEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIMPaBJICHHOCTH U YPOBHS OOYUYEHUS B TalIbHEHIIEM;

4) dpopmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3J0POBBIO,
YCTAHOBKH Ha 3JJ0pOBbIN 00pa3 KM3HU, OCO3ZHAHUE MOCIEACTBUM U HENIPUATHE BPEIHBIX
OpUBbIYEK (YMOTPEOJICHUSI aJKOroJis, HApKOTUKOB, KypEHHUs), HEOOXOJIUMOCTH
coOroieHusl MpaBmwil 0€30MaCHOCTU MPU OOpaIllEHHH C XMMUYECKHMMU BEIlECTBAMU B
OBITY U peabHOM KU3HMU;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEpeC K MPAaKTUYECKOMY H3y4YeHHIO mpodeccuit U TpyJa pa3IMuyHOrO Po/a,
YBaXXEHHE K TPYJy U pe3yibTaraMm TPYAOBOU NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHBIA BBIOOP WMHIUBUIYATBHOU
TPACKTOPUU MPOJOJDKEHHST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XUMHUHM, OOILECTBEHHBIX HHTEPECOB U NOTPEOHOCTEH, YCHENIHOM
npodeCCUOHANbHON AESATETbHOCTH U Pa3BUTHS HEOOXOJAMMBIX YMEHUW, TOTOBHOCTH
aJanTHPOBATHCS B MPO(EeCCUOHATBHOM Cpee;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKHU 11e71eCO000pa3HOe OTHOUIEHUE K MPUPOJE KaK UCTOUHMKY JKH3HU Ha
3emiie, OCHOBE €€ CYILIECTBOBAaHHUS, MOHUMAaHHWE LIEHHOCTU 3JI0POBOI0 U 0O€30I1aCHOI0
oOpa3za JKHM3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (pHU3MYECKOMY U
IICUXUYECKOMY 370pPOBBIO, OCO3HAHUE LIEHHOCTH COOJIIOACHMS MpaBUil 0O€30MaCHOTO
MOBEJICHUSI TTpU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTYalLUSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HMU JII0JICH

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TMOJIydaeMble MPU HU3YYEHUU XUMHUH, IS
pelIeHus 3a/ad, CBA3AHHBIX C OKPYXKaloIIeH NPUPOIHON cpenoil, Jjisi MOBBIICHUS
YPOBHS KOJIOTUYECKON KYJIbTYphl, OCO3HAHUS II100ATBHOTO XapaKkTepa IKOJIOTUUECKUX
npoOjieM M MyTe HMX peleHUs TOCPEICTBOM METOJOB XUMHUHU, SKOJIOTHYECKOTO
MBIIUICHUS], YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLMATIbHOM ITPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTampeAMETHBIX pe3yJbTAaTOB  BBIACISIOT  3HAUUMbIE IS
dbopMupoBaHUsS MHUPOBO33pPEHUS OOIICHAyUYHbIE MOHATUS (3aKOH, TEOpHS, MPHUHIIUII,
runoTe3a, pakrt, cucTemMa, MpoIecc, IKCIEPUMEHT U JPYTOE.), KOTOPbIE UCIOIB3YIOTCS B
€CTECTBEHHO-HAYUHbBIX YUEOHBIX MpPEeJAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUU U3 3THUX
npeaMeToB (OpMHUPOBaTh MPEACTABICHUE O IEIOCTHONM Hay4yHOU KapTHHE MHpa, U
yHUBEpCAJIbHbIE  yueOHble  JIeWCTBUA  (MO3HABaTElbHbIE, = KOMMYHHUKATHBHEIE,
peryJTUBHBIE),  KOTOphle  oOecrneunBalOT  (GOPMUPOBAHUE  TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU NeATeIbHOCTH.



Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble Joruyeckue aeiicTBuA:

YMEHHUSI UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS P OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMUYECKUX MOHSATUU (BBIAETSATh MX XapaKTEpHbIC MPU3HAKH,
yCTaHABJIMBaTh B3aUMOCBSI3b C APYTUMU TOHSTUSIMU), HCIOJIB30BaTh MMOHATHUS JIS
O0OBSICHEHUS OT/AENbHBIX (DAaKTOB W SIBJICHUH, BHIOUpPATh OCHOBAHUSI U KPUTEPUU MJIS
KIacCU(UKAIMM XUMHYECKUX BEIIECTB M XHUMHUYECKHX PpEAKIUN, YCTaHABIUBATH
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTAMH HM3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIAYKTUBHBIC, ACAYKTHUBHBIC, IO aHAJIOTWM), JeiaTh BBIBOABI U
3aKJIOYCHUS;

YyMEHHUE MPUMEHATh B TMPOIECCEe IMO3HAHUA TMOHATUS (NMpEeIMETHbIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XUMHUH MOJCJIbHBIE MPEACTaBICHUS —
XUMUYECKUM 3HaK (CHMBOJI DJIEMEHTAa), XUMHUYeckas QopMmysia U ypaBHEHHE
XUMUYECKON peakiuu — NP pelIeHUH y4eOHO-I03HABATENbHBIX 33/1au, C YUETOM ATUX
MOJENBbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XUMUYECKUX PEAKIMi, BBISIBISATH
o0IIMe 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHbIE CBA3M M MPOTHUBOPEYHS B
M3Yy4aeMbIX MIPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBarebckne JeCTBHUS:

YMEHHUE UCIOJIb30BaTh IIOCTABIICHHBIE BOMPOCHl B KadyeCTBE HMHCTPYMEHTA
MO3HAHMS, & TaKXKE B KaueCTBE OCHOBBI isi (DOPMUPOBAHUS THIOTE3BI MO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHre OmbiTa 10 IUIAHUPOBAHUIO, OpPraHU3alUd U  MPOBEIACHUIO
YUYEHMUYECKMX  JKCIEPUMEHTOB, yMEHHE HaOmoJaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (GopMynaupoBaTh OOO0OIIEHUS WU
BBIBOJIbI 110 pE3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHUS, COCTaBISATH OTUET O
poJieIaHHOU padoTe.

Pab6ora ¢ unpopmanmeii:

yMEHHUE BbIOMpaTh, AaHAIU3UPOBATh W  HUHTEPHIPETUPOBATH MHGOOPMAIIHIO
pa3IMUHBIX BUJOB U (POpM TMpeNCTaBICHUS, MOJIYYAEMYIO M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAs JINTEpAaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MIHTepHeTa), KPUTUUYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uHpopMaIuio;

YyMEHHUE MPUMEHSTh pPa3IUYHble METOJIbl M 3alpOoChl MPU TOUCKE U OTOOpE
uH(pOpMaIKM ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIS BBHIMOJHEHUS YUYEOHBIX
U TIO3HABATENbHBIX 3aJlady OMNpPEACIIEHHOTO THUIla, MPUOOPETEeHUE OmNbITa B 00JIACTH
UCIIONBb30BaHUsI  UH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTUM,  OBJIAJICHHUE
KyJbTypOl ~ aKTHUBHOIO  MCIOJIb30BAHUS  PA3JIMYHBIX  TMOUCKOBBIX  CHCTEM,



CaMOCTOSITENIbHO BBIOMPATH ONTUMANIBHYIO (OpMY NpeACTaBICHUS HHPOpMAIUU U
WUTIOCTPUPOBAThH PEIIaeMbI€ 33a/1auld HECJOXXKHBIMU CXEMaMH, JuarpaMMaMu, JPYTUMH
dbopmamu rpaduKu U ©X KOMOMHAITUSIMU,

YMEHUE HUCIOJb30BaTh M  aHAJIM3UPOBATH B  Ipolecce ydyeOHOU |
UCCIIEIOBATEIBCKON JIEATEIbHOCTH HH(POPMAIMI0O O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOIHON CPEb.

KoMMyHuKaTHBHBIE YHHBEpPCaAJIbHbIE Y4eOHbIe JeHCTBUS:

yMEHHUsI 3aJlaBaTh BOIMPOCHI (B XOje Auanora u (Wiau) AUCKYCCHUH) MO CYIIECTBY
o0cyKnaeMoi TeMbl, (POPMYIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIHLHO BBITIOTHEHUS
MpeIOKEHHOM 3aa4Hu;

yYMEHUSI TIPEACTABIATh MOJTYUYEHHbIE PE3yJIbTaThl MO3HABATEIHHOUN JEATENHHOCTU B
YCTHBIX M MHCbMEHHBIX TEKCTaxX; JeJaTh MPE3EHTALMI0 PEe3yJIbTaTOB BBINOIHEHUS
XUMHUYECKOTO 3KCIIEpUMEHTA (JJA0OpAaTOPHOIO OMbITa, JIA0OPATOPHOU pPadOTHI IO
UCCJIEJIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUSI y4eOHOrO0 COTPYAHUYECTBA CO CBEPCTHUKAMU B  COBMECTHOMU
MO3HABATEILHON U HCCIIEIOBATEIILCKON JEATENbHOCTU MPU PEIICHUH BO3HHKAIOIINX
npo0JieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIIACOBAHMS MO3ULUHN (00CYXIEHUs,
0oOMEH MHEHHUSIMU, «MO3TOBBIE IITYpPMbD), KOOPAMHAIIUS COBMECTHBIX JCHCTBHIA,
OmpeieNICHHEe KPUTEPHUEB MO OIEHKE KaueCcTBa BHIMIOJIHEHHON pabOThI U Apyrue).

PeryisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE eiiCTBUA:

YMEHHUE CaAMOCTOSATENIbHO OMNpEACNsITh 1EIU JCSTEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATH W TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO
NEeATEeNbHOCTh, BbIOMpaTh HaubOosnee 3(PQPEKTUBHBIE CMOCOOBI pElIeHUsT Y4eOHBIX U
MO3HABATEIbHBIX  337a4, CAMOCTOSITENIbHO  COCTaBJISITh WM  KOPPEKTUPOBATH
IPEIIOKEHHBIA AITOPUTM JIEUCTBUM NPH BBIOJHEHUU 3aJaHUN C YYETOM IOJIYYEHHUS
HOBBIX 3HAaHUN 00 wH3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKLUSIX, OLECHUBATH
COOTBETCTBHE TMOJYYEHHOTO pe3yjbTaTa 3asiBJICHHOW IeId, YMEHHE HCIO0JIb30BaTh U
aHaJTM3UPOBATh KOHTEKCTHI, MpeIjiaraéMble B YCIOBUU 3aJaHUMN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe nmpeIMeTHBIX pe3yJIbTaTOB [0 OCBOEHHUIO 00S3aTE€IBbHOTO COACpPKAHUS,
YCTAaHOBJIEHHOTO JaHHOU (enepanbHON paboueil mporpaMMoOid, BBIIEISIOT: OCBOCHHBIE
00yyYaroIUMUCs Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI NEeUCTBUM, crienupuyecKkue ais
npeaMEeTHON 001acTu «XUMUs», BUABl AEATEIbHOCTUA MO MOJTYYEHHIO HOBOTO 3HAHWS,
€ro MHTEpIpeTaIuu, NPeodpa30BaHUI0 U MPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX U HOBBIX
CUTYyalUsX.

K koniy oOyuenuss B 8 kiiacce mpeaMeTHbIE Pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX MOHSTUN: aTOM, MOJIEKyJla, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OIHOpPOJAHAs U



HEOJHOPOJHAsI), BaJICHTHOCTb, OTHOCUTEIbHAs aTOMHasi W MOJIEKyJsipHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAS. Macca, MacCoBas J0J1 XUMHYECKOTO 3JIEMEHTa
B COCIWHEHHWM, MOJAPHBIM O00BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJb,
AIEKTPOOTPUIIATEIHLHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKasl peakiusi, Kiaccudukams
pEaKUMil: pEaKIUN COEAUHECHUS, PEAKINHN PA3JIOKECHUS, PEAKIIUU 3aMELICHUS, PEAKIIUN
oOMeHa, 3K30- U IHAOTEPMHUYECKUE PEaAKIUU, TEIIOBOM 3P deKT peakuuu, aIpo aToma,
AJIEKTPOHHBIN CIIOW aToma, aTOMHas OpOuTalb, paguyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsl U HENOJISIpHAs KOBAJEHTHAs CBS3b, WOHHAs CBSI3b, WOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi 0J1s BellecTBa (IPOLIEHTHAs KOHIIEHTpAIlKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUH M NPUMEHSTH 3TU
MOHATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPALLICHUN;

UCIIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsI COCTaBlieHUS (OpMYJl BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BaJICHTHOCTh aTOMOB SJEMEHTOB B OWHApHBIX COCJUHEHUSX, CTEIEHb
OKHCJICHHUSI DJEMEHTOB B OHWHApHBIX COEJUHEHUSIX, MPUHAJICKHOCTh BEIIECTB K
OMpeNeNIEHHOMY KJIacCy COEAMHEHUW 1o QopMmysiaM, BHUJI XUMHUYECKOU CBS3H
(KOBaJIeHTHAsI M1 MOHHAs1) B HEOPTAaHUYECKUX COCTUHEHHUSIX;

packpeiBaTh cMmbich [lepnognueckoro 3akona /. M. MenpgeneeBa: IeMOHCTPUPOBATH
MNOHUMAaHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX D3JIEMEHTOB OT HX
nonoxenuss B Ilepuoamyeckoil cucrteme, 3aKOHOB COXPAaHEHHS MACChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOrajipo;

OMUCHIBATh U XapakTepu3oBaTh TaOmuuHyio (opmy I[lepuogudyeckoid CHUCTEMBI
XUMUYECKUX DSJIEMEHTOB: pa3iuyaTh MOHATUS «TJlaBHas noArpynna (A-rpynma)» u
«noboynas mnonarpynna (b-rpynma)», Manble U OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaUYeHUs1, KOTOpble UMeloTcsl B Tabnuie «llepuoanueckas cucreMa XUMUYECKHUX
anemeHToB [l. 1. MenneneeBay ¢ 4YMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (cocTaB M 3apsii siapa, OOIlee YUCIO JJIEKTPOHOB W
pacrpeeseHre Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (10 YUCIY M COCTAaBY YYacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEILIOBOMY
shdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  TOATBEPXkJasd OMNUCAHUE MPUMEpPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOXHOCTH IPOTEKAHUSA XUMUYECKUX MTPEBPAIIECHUN B Pa3JINYHBIX YCIOBUSIX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIKO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa 1o GopMyJie COSTUHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, TPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUH;



IPUMEHSITh OCHOBHBIE OIEpPallUd MBICIUTEILHON AESTEIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNE, CUCTEMATU3alUI0, KIACCU(PUKAIMIO, BBIIBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€Ml — /I WM3YYEHHsS CBOMCTB BEIIECTB M XUMHYECKUX pPEaKIIH,
€CTEeCTBEHHO-HAyUYHbIE METO/bI TO3HAHUS — HAOI0ICHUE, U3MEPEHUE, MOICTIUPOBAHHE,
AKCHEPUMEHT (peanbHbIi U MBICIICHHBIN);
cleloBaTh MpaBUjaM TOJIb30BaHMS XMMHUYECKOM TMoOCyqoil u  1abopaTOpHBIM
o0opy/noOBaHUEM, a TaKXKe IMpaBWiaM OOpAIlleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIMSIMU 10 BBIMOJHEHHUIO TA00PATOPHBIX XUMUYECKHUX OMBITOB MO MOTYYSHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB € OMPEICIEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TPOBOJIUTh XUMHUYECKHUE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIENOYEH U
KHUCJIOT C TIOMOIIBI0 MHANKATOPOB (JIakMyc, (heHondTaienH, METUIOPAHK U JIPYTHUE).

K konmy oOyuenuss B 9 kiiacce mpeaMeTHbIE Pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMHUYECKHM 3JIEMEHT, aToM,
MOJIEKyJa, UOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKash peakius, XUMHUYecKas
CBSI3b, TEIJIOBOM 3 (PEKT peakimu, MOJIb, MOJSPHBIA 00BEM, PacTBOpP, AICKTPOJIHTHI,
HEAJIEKTPOIUTHI, AJEKTPOIUTHUYECKAST NHUCCOLMAIUs, pPEaklud HOHHOrO OOMEHa,
KaTaJIu3aToOp, XUMHUYECKOE paBHOBECHE, OOpaTHMMble W HEOoOpaTUMbIE pPEaKIINH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEaKIIH, OKHUCIIUTEb, BOCCTAHOBUTEIIb,
OKHCJICHHE W BOCCTAaHOBJIEHUE, auioTponusi, amMpOTEpHOCTh, XUMHUYECKas CBSI3b
(kOBaJleHTHAsl, WOHHAs, METaUIMYecKas), KpUCTaUIMYecKass pemeTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakiuu, MpeaeabHO JTOMyCTUMAast
koHneHntpanus [IJIK Bemecrtna;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHUH M MPUMEHSTH 3TH
MOHSTHUS IPU ONKUCAHUY BEILIECTB U UX MPEBPaIICHUN;
UCIIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsI COCTaBlieHUS (OpMYJl BEIIECTB H
YpaBHEHUN XUMUYECKUX PEAKIUN;
ONpENeNATh BAJECHTHOCTh W CTEMNEHb OKHUCICHUS XUMHUYECKUX DJJIEMEHTOB B
COCAMHEHUSIX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUN 1Mo (opmyJsiaMm, BHJ XUMUUYECKOH CBsI3M (KOBaJEHTHAsl, MOHHas,
METaJUIMYECKasi) B HEOPraHMYECKUX COCJAMHEHUSAX, 3aps] HOHA [0 XUMUYECKOU
dbopmylie, xapakTep Cpeabl B BOJHBIX PacTBOpaX HEOPraHUYECKUX COCTUHEHUH, THUII
KPUCTAIITNYECKOU PElIETKU KOHKPETHOTO BEIECTBA;
packpeiBaTh cMbICT [lepuoamueckoro 3akona [[. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHUue: OMUCHIBATH M XapaKTepu3oBaTh TabiuuHyro Gopmy [lepuognueckoit
CHUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3fiuyaTh MOHATHUS «rJaBHas noarpynna (A-
rpynma)y u «mnobouHas mnoxarpynmna (b-rpymnma)», manpie U OOJBIIME MEPHUOJIBI,



COOTHOCHUTH O0O0O3HAYECHHS, KOTOpPhIE WMEIOTCA B TMEPUOAUYECKON Tabnuie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB U
3apsy sapa, o0Iee YMCIo AISKTPOHOB U paclpeiesIeHue UX IO 3JEKTPOHHBIM CIIOSIM),
OOBACHATH, OOIMKME 3aKOHOMEPHOCTHM B HW3MEHEHHHU CBOMCTB JJIEMEHTOB M HUX
COCMHEHUN B IIpeesiaX MaJIblX IEPUOOB U TJIABHBIX MOJTPYIIN C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUITUPOBATh XMMHYECKUE IJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA, XUMHUYECKHE
peakiuu (10 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEILIOBOMY
3 dekTy, M0 UBMEHEHUIO CTEIEHEN OKUCIEHUS XUMHUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIME U cHenupUUIecKue XUMHUUYECKHE CBOMCTBA
MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPXKAasi ONMUCAHUE MPUMEPAMU MOJEKYJSPHBIX U
MOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHil;

COCTaBIISATh YPABHEHUSI AJIEKTPOJIUTUUYECKON NHUCCOLMAIUU KUCTIOT, IIEJI0OYel U COJIeH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS PEaKIMi MOHHOTO OOMEHA, YpaBHEHUS pPEakivii,
NOATBEPKAAIONIMX CYIIECTBOBAHME T'E€HETUYECKON CBS3M MEXKAY BeIllleCTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHHUS JICKTPOHHOTO OajaHca 3TUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHHUS, BO3MOKHOCTH
NPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUIN B PA3IUYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo GOpMyJie COeTMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUU;

cobnofaTh TMpaBWiia T[OJB30BAaHUS XUMHYECKOW TMOCyAo ©  J1abopaTOpHBIM
o0opynoBaHuEM, a TaKXKe MpaBujia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU O BBIMOJHEHHUIO TA00PATOPHBIX XUMUYECKHUX OIMBITOB MO MOTYYEHUIO U
COOMpPaHUIO ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOrO ras3a);

MPOBOJIUTh PEAKIIMM, TMOATBEPKIAIONINE KAaYECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYyTEM XJIOPUI-, OpomMua-, MoAuA-, KapOoHaT-, Qocdart-,
CUJIMKAT-, Cyib(daT-, TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI M MOHBI M3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIC OIEpPAIlUH MBICIUTEIBHON JEATEIPHOCTH — aHalIu3 W CHUHTE3,
CpaBHEHHE, O0O0O0OIIEHNWE, CHCTEMAaTH3al{i0, BBISBICHHE MNPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — Il W3YYEHUsS CBOMCTB BEIIECTB W XUMHYECKUX PEAKIMUH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOIIOJIEHHUE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT
(peanbHbBIA U MBICTIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HaumeHoBaHue pa3jie/ioB U
KountpoabHbie IpakTH4eckune
n/n TeM MPOrpaMMbl Bceero
padoThI padoThI

Pasnea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS

Xumus — BaxkHas 001aCTh
€CTECTBO3HAHUS U

1.1 5 2

IIPAKTUYECKOU NeATEIbHOCTH

YeJI0BeKa
BemecTBa 1 xXummudeckue
1.2 15 1
peakiuu
Hroro no paszneny 20

Pasnen 2. BaxkHeiilue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB

Boznyx. Kucnopon. Ilonstue

2.1 6
00 okcHuaax

9 Bonopoa.llonsitue o kucnorax g 1
U COJISIX

’3 Bona. PactBopsl. [lonsitue 06 5 1 1

OCHOBAaHMUAX

54 OCHOBHBIE KJIaCCHI 1 1 |

HEOPraHUYECKUX COCIMHEHUN

Hroro no pazneny 30

Pazpnen 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckasi cucreMa xumnueckux 3jaemenToB /. . Menn
Xumuueckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI




[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 7
XUMHYECKUX d1eMeHToB /1. H.
Menpene-eBa. CTpoeHue aroma
XuMHUYECKas CBA3b.

3.2 OxucnauTenpHo- 8
BOCCTAaHOBUTEJIbHBIE PEAKIINH

Hroro no pazneny 15
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

HanmMeHoBaHMe pa3ieioB U TeM

KoaunuyecTBO 4acoB

Ne i/ Kontposbnbie | IpakTiu
IporpamMmmal Bcero
padoThI padoThI
Pa3zpnen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpenue u yriyobiaeHne 3HaHUH 5 1
OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjacca
12 OCHOBHVBIG 3aKOHOMEPHOCTH XUMHUYECKUX 4
peakuuit
13 DNEeKTPOIUTHYECKAS JUCCOLIUALIHS. 2 1 1
XHUMHUYECKUE PEAKIIMK B pacTBOpax
Hroro no pazneny 17
Pasnen 2. Hemeranibl M NX cOeIMHEHHUS
71 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 4 1
anemeHToB VIIA-rpynmnsl. ["anorenst
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1
COEIMHEHUS
OO1m1ast XxapaKTEepUCTHKA XUMHYECKUX
24 aneMmeHToB IVA-rpynnsl. Yriaepoa u 8 1 2
KPEMHUW U UX COCTUHEHUS
Hroro no paszneny 25




Pa3zgen 3. MeTasibl M HX COeIMHEHUA

3.1 OOu1me cBoiicTBa METAIIIOB 4

3.2 Baxuelimme MeTauuibl U X COSIUHEHUS 16
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:kamomas cpeaa

4.1 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA 3
Hroro no pazneny 3
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINIAHUPOBAHHUE

8 KIIACC
Kosnu4yectBo yacos
Ne
Tema ypoka KonTtpoubnbie | IIpakThuc
n/n Bcero
padoThI padoThI
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1
yenoBeka. Tena u Bemecrsa
2 [TonsiTHE O METOAX MO3HAHUSA B XUMUU 1
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1abopaTopuu 1 MpuéMbI 0OpaIeHus ¢ 1 1
1a00paTOPHBIM 000PYOBAHHEM)
4 Yucrtsle BemecTBa U cmecu. CriocoOsl 1
pa3aeneHust cMecen
[Tpaktuyeckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOMN 1 1
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMUYECKUE AIEeMEHThI. 3HAKU (CUMBOJIBI) |
XUMHUYECKHUX 3JIEMEHTOB
8 IIpocTeie 1 cnoXHBIE BElIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1
10 3aKOH ITOCTOSIHCTBA COCTaBA BELIECTB. 1




Xumuueckas popmyna. BaneHTHOCTh aTOMOB
XUMUYECKUX HJIEMEHTOB

OTHOCHUTENLHAsA aTOMHas Macca.

H OTHOCHUTENbHAs MOJIEKYJISIpHAsi Macca

12 MaccoBas 1011 XHMHYECKOr'0 3JIEMCHTA B
COCIMHECHUH

13 KonunuecTtBo BeniectBa. Mosib. MosnsipHast
macca

14 dOu3ndeckue U XUMUYCCKHE SIBICHUS.
XuMHUecKas peakuus

15 [Ipu3Haku U ycioBus NpOTEKaHUS
XUMHYECKUX PEAKIUI

16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB.
XUMHYECKUE YPAaBHEHUS

17 Brruncienus koaudecTBa, MacChl BEIIESCTBA 10
YPaBHEHUSIM XUMUYECKHUX PeaKLui
Krnaccudukanus XuMHYECKUX peaKIIni

18 (coenuHeHus, pa3oKeHHs, 3aMELICHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHIMKIoneaucT. O000IICHIE 1
cUCTeMaTHu3alus 3HaHuH

20 Konrtponsnas padora Nel no reme «Bermiecrsa
U XMMUYECKUE PEAKIIUI
Bo3nyx — cmecsk razos. CocTas Bo3ayxa.

21 Kucnopon — aieMeHT U IpocToe BEIIECTBO.
O3oH

22 du3znueckue U XMMHUUECKHE CBOMCTBA




KHCII0po/ia (peaKkliMy OKUCIIEHUS, TOPEHHUE).
[TonsaTue 06 oxcumax

CriocoOblI moryueHus KUCI0poa B

23 71a00paTOPHH U POMBIIUICHHOCTH.
IIpumeHeHue kucnopoaa
TemnoBoii 3¢ ekt XuMUIecKoil peakiuu,

24 MIOHATHE O TEPMOXMMHUYECKOM YPAaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIUIX
ToruuBo (HedTh, yroab U METaH).

25 3arps3HeHue Bo3yxa, CIocoObl €ro
MIPEIOTBPALLEHUS
[TpakTuyeckas padora Ne 3 o Teme

26 «[lomyuenue u cobnpaHue KUCIOPOaa,
HU3yYEHHUE ETO CBOMCTB)

7 Bonopo — 31eMEeHT U TPOCTOE BELIECTBO.
Haxoxnenue B mpupoe

73 dusnyecKre U XUMHYECKUE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa

29 ITonsiTHE O KHCIOTAX U COJIAX

30 CriocoObI mosryueHHst BOA0POia B
nabopaTopuu
[IpakTuyeckas padora Ne 4 o Teme

31 «[lomyuenue u cobupanue BoI0poJia,
H3yYEHHUE ETO CBOMCTB)

32 ModsipHblii 00bEM Ta30B. 3aKOH ABOTAPO

33 Brrunciienus o0b€Ma, KOJIHYECTBA BEIECTBA




rasa o ero U3BeCTHOMY KOJINYECTBY
BEIIECTBA WU 00bEMY

Brruncnenus 006EMOB ra30B M0 ypaBHEHHUIO

34 peaKkiuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOLIEHUH ra30B

35 dusnueckre U XUMHUICCKHUE CBOMCTBA BOBI

36 CocraB ocHoBanuil. [ToHsiTHe 00 MHIUKATOpax
Bona kak pacrBopurens. HacelleHHbIE U

37 HEHaCBILIEHHBIE PacTBOPHI. MaccoBasi 101
BELIECTBA B pacTBOPE
[Tpaktuyeckas padora Ne 5 mo Teme

38 «IIpuroroBiieHrE paCTBOPOB C OIIPEACIEHHON
MacCOBOM J0JIeH PACTBOPEHHOIO BEILIECTBA»

39 KonrtponsHas pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

40 Oxcuppl: cocTaB, KacCUpUKALUS,
HOMEHKJIaTypa
[TonyueHue u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

4 OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

43 [TonyueHue u XMMHUYECKUE CBOMCTBA
OCHOBaHUI

44 Kucnotsl: coctas, knaccudukanus,

HOMEHKJIaTypa




45

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIOT

Comnu (cpenHue): HOMEHKIATypa, CIOCOObI

46 MIOJIy4Y€HUsl, XUMUYECKUE CBOWCTBA
[TpakTuyeckas pabora Ne 6. Pemenue

47 9KCIIEPUMEHTAJIBHBIX 334a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX
COCIMHECHUI

43 I'enernyeckas cBsA3b MEXKIY KilaccaMu
HEOPraHUYECKUX COCAUHEHUN

49 O06o01IeHne U cucTeMaTu3aus 3HaHUK

50 Konrtponsnas padora Ne3 o teme "OCHOBHBIE
KJIACChl HEOPTaHUUECKUX COSUHEHUN"
IlepBble MOMBITKU KJIACCU(PHUKAIIN

51 XUMUYECKUX IeMEHTOB. [loHsATHE 0 rpynmax
CXOJHBIX 3JIEMEHTOB
Ilepuonnueckut 3akoH u Ilepuoanueckas

52 cUCTEMa XUMHUUYECKUX 31eMeHTOB /J[. 1.
Meneneena

53 Ilepuonsl, rpynmel, MOATPYIIIILI

54 Crpoenune atToMoB. CocTaB aTOMHBIX SJIEP.
N3otomnsr
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB llepuoguueckoii cucremst /1. U.
Meneneesa

56 XapaKkTepUCTUKA XUMUYECKOT'0 3JIEMEHTA 10




ero nosioxkeHuto B [lepuoguueckoit cucreme
. 1. MenaeneeBa

3nauenue [leproguueckoro 3akoHa st

57 pa3BuTHUA HayKu U npaktuku. /. 1. 1
MeHeneeB — y4€HbIN, IEAArOr U IPaskIaHUH

58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1
XUMUYECKUX HJIEMEHTOB

59 HNonnas xumuueckas CBsi3b 1

60 KoBaneHTHas nosspHas XUMHUYECKas CBA3b 1

61 KoBaneHTHast HenoysspHash XUMUYECKas CBA3b 1

62 CreneHb OKUCICHUS 1

63 OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1

64 OKuCIUTENU U BOCCTAHOBUTENH 1

65 Konrponsnas padora Ne4 o reme «CtpoeHue |
aToMa. XMMUYECKas CBSI3b»

66 PesepBHelit ypok. O600IeHNE 1 1
cucTeMaTu3alus 3HaHUI

67 PesepBHelil ypok. O600IeHHE 1 1
cucTeMaTu3alus 3HaHUI

68 PesepBHelil ypok. O6o0eHHE 1 1

cucTeMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

pakTu
padoThI

[Iepnonunueckuit 3akoH. Ilepnonnueckas
cHCTeMa XMMHYECKHUX 3aemMeHToB /. H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJI0B

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

Bunpl XuMHu4ecKoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonrtpomnsHas padora Nel mo reme
«IloBTOpEHUE U yrinyOieHHe 3HAHU
OCHOBHBIX Pa3/IeNoB Kypca 8 kiiacca»

Knaccudukanus XuMU4ecKnux peakiuii mo
Pa3JIMYHBIM IIPU3HAKAM

IToHsATHE O CKOPOCTU XMMHUYECKON PEAKIUU.
IToHsATHE O TOMOTE€HHBIX U I€TEPOTreHHBIX
peakuusax

ITonsaTHE O XUMHYECKOM PaBHOBCCHHU.
CDaKTOpI:I, BJIMAIOIIUC Ha CKOPOCTH
XUMHYECKOU PCaKku U MOJIOKCHUC
XUMHYCCKOI'O paBHOBCCUA




OKMCIIUTEIIbHO-BOCCTAHOBUTEIBHEIC

? peakuuu

10 Teopus 37EKTPOIUTUYECKON JUCCOLMALINH.
CunpHble U cl1a0ble AIEKTPOJIUTHI

11 HoHHbIe ypaBHEHMs peakuui
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHMI

12 B CBETE MPEJCTABICHUNA 00
ANEKTPOJINTUYECKON JUCCOLUALIUT
XUMHYECKUE CBOMCTBA COJIEH B CBETE

13 MIPECTABICHUNA 00 3IEKTPOIUTHUECKOM
JUCCOLMAII

14 [TonsTHE O TUAPOIU3E CONEt

15 O06o01ieHne U cucTeMaTu3alus 3HaHUK

16 [IpakTudeckas padora Ne 1. «Permenune
9KCIIEPUMEHTAIbHBIX 3a7a4»
KonrtponsHas padora Ne2 o reme

17 «INEKTPOJIUTUYECKAS TUCCOLIUALIUS.
XUMHUYECKUE PEAKIIMH B PACTBOPAX»

13 OO1m1ast XxapaKTepUCTHKA TaJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA PUMEPE XJIOpa
XinopoBogopoa. ColisiHast KUCIOTA,

19 XUMHUYECKHUE CBOMCTBA, IMOJyYECHUE,
IIPUMEHEHNE

20 [TpakTuueckas padora Ne 2 mo Teme

«ITomydeHnue COIAHON KUCIOTHI, U3y4CHUE €€




CBOWCTB»

21

Brruucnenust no ypaBHEHUSIM XUMHUUYECKUX
peaKiuii, eciii OIUH U3 PEareHTOB JaH B
N30BITKE

22

OOm1ast xapakTepucTHKa 31eMeHTOB VIA-
TPYTIIBI

23

AnnorponHsie MOAU(DUKALIUYU CEPHI.
Haxoxnenue cepsl 1 €€ COeTUHEHUH B
npupoje. XuMHUYECKHE CBOMCTBA CEPbI

24

CepoBonopo, ctpoeHue, Gu3ndecKue u
XAMUYECKHUE CBOMCTBA

25

Oxcunpl cepol. CepHast KHCTIOTa, (pusnyeckue
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

26

XUMHYECKUE PEAKLIUH, JICKAIIUE B OCHOBE
MPOMBIIIJIECHHOTO CIIOCO0a MOTyYSHHS
CEPHOU KUCJIOThI. XMMHUYECKOE 3arpsi3HEHUE
OKPY’KaIOILeH Cpeibl COEAUHEHUSIMU CEPBI

27

BrIuucinenne MaccoBOi JOJIU BBIXOa
MPOAYKTA PEaKLUUU

28

OOm1ast xapaKTepUCTHKA 31eMEHTOB VA-
rpynnsl. A30T, pacipocTpaHEHHE B IPUPOJE,
¢usnveckue 1 XUMHYECKUE CBOICTBA

29

AmMMHaK, ero pu3n4ecKrue 1 XUMUYECKHEe
CBOMCTBA, IIOJIy4YCHUE U IIPUMECHEHUE

30

[Tpaktuyeckas padora Ne 3 o Teme
«Ilomydyenune amMmmuaka, U3y4eHue ero
CBOMCTB»

31

A3oTHas KuCnoTa, € pusnueckue u




XUMHYECKHE CBOMCTBA

Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAJILHBIX YA00pEHH.

32 XUMHUYECKOEe 3arps3HEHUE OKPYKaroIei
Cpebl COeTMHEHUSIMU a30Ta
dochop. Oxcun dhocdopa (V) u pochopuas

33 KHCJIOTa, (PU3NYECKHE U XUMUUECKUE
CBOMCTBA, IIOJIy4YCHUE
Hcnonb3oBanue GochaToB B KauecTBE

34 MUHEpAIbHBIX YA0OpeHHid. 3arps3HeHue
NPUPOIHOH cpenbl pocdaramu

35 Yrnepon, pacipocTpaHEeHUE B IPUPOJIE,
¢usnveckue 1 XUMHYECKUE CBOICTBA
Oxcunpl yraepona, ux pusnyeckue u

36 XMMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE
poOJIeMBI, CBSA3aHHBIE C OKCUIIOM YTJIepoa
av)

37 VYronbHast KUcioTa U €€ coau
[IpakTuyeckas padora Ne 4 o Teme

38 "[losny4yeHue yriaekucioro rasa.
KauectBenHas peaxiyst Ha KapOOHAT-HOH"

39 [lepBoHauanbHBIE MOHATHUS 00 OPraHUYECKHX
BEIIECTBAX KaK O COEIMHEHUAX yIiepoia

40 Kpemuwii u ero coenuuenus

41 ITpakTuyeckas pabora Ne 5. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/a4 110 TCMC




«Baxkuei1me HeMeTaJUIbI U UX COCIUHEHUS))

KonrtponsHas padora Ne3 o reme

42
«Baxxnelme HeMeTauIbl U UX COEAUHEHUSD)
OOm1ast XxapaKTepPUCTHKA XUMHYECKUX

13 2JIEMEHTOB — METaJUIOB. MeTaunueckas
CBSI3b U METAJNINYECKasi KpUCTAUINYECKAs
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB
XHUMHYECKUE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUI
METaJJIOB
OO6u1re cnocoObl MOTYyYSHHUS METAILIOB.

45 CrnnaBel. Beruncnenus no ypaBHEHUsAM
XMMHUYECKHUX PEaKLHH, ECIU OIUH U3
pEareHToOB COAEPKUT IPUMECH

46 IToHsATHE O KOPPO3UU METAILIIOB

47 IllenoynkIe METAJIIbLI

48 Oxcupl ¥ THIPOKCHIBI HATPUS U Kallus

49 Il{enoyHO3eMEIbHBIE METAIIBI — KANBLUNA U
MAarHum

50 Baxueiinme coefuHEeHUA KLU

51 O06o001IeHne U cucTeMaTu3alus 3HaHUK

52 JXKeEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHeHHUs

53 [IpakTuyeckast padora Ne 6 o Teme




"YKEcTkoCTh BOJIBI M METOJIBI €€ yCcTpaHeHust'

54 AnmroMuHHi

55 AmdotepHbIe CBOICTBA OKCHIA U
TUAPOKCU]IA

56 Keneso

57 Oxkcuapl, ruipokcuibl U conu xkenesa (1) u
xenesa (111)

58 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUH
ITpaktuyeckas padora Ne 7. Pemenue

59 SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME
«BaxxueiIme MeTalIbl U UX COSTUHECHUI
Brruucnenust no ypaBHEHUSIM XUMHUUYECKUX
peaKiuii, eciii OIUH U3 PEareHTOB JAaH B

60 N30BITKE WU COAEPKUT IPUMECH.
BrrauciaeHus MacCOBOM JOJIM BRIXO1a
MPOAYKTA PEaKIU

61 O0001IeHrEe ¥ CUCTEMATH3AINS 3HAHUHI

& KonrtponsHas pabora Ne4 o reme
«Baxxuei1me MeTaJUIbl U UX COSTUHECHUI

63 BemecTBa 1 maTepuasl B IOBCEHEBHOM
JKM3HU YCIOBEKA

64 XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIei
cpenbl

65 Ponp xumMum B pelieHuu 3KOJI0THYECKUX
npooyem

66 PesepBHeIil ypok. O6001IeHHE 1




cUCTeEMaTHU3anusg 3HaHUU

67

PesepBHelil ypok. O600IeHHE 1
cUCTeEMAaTHU3anusg 3HaHUU

68

PesepBHelit ypok. O600IeHHE 1
cUcCTeMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1. Xumus. 8 kiacc: yue6. ansg o6uieodpazoBatenbHbix yupexaenuit / O.C.
I'abpuensH. - 3-e uza., ctpeotutl. - M.: Jlpoda, 2022. - 286 c.
2. Xumus. 9 knacc: yue0. ais obuieodpazoBatenbHbix yupexaenuit / O.C.

I'abpuensn. - 3-e uza., ctpeotutl. - M.: Jlpoda, 2022. - 288 c.

METOJIUYECKHUE MATEPHUAJIBI TSI YUUTEJISA

1. I'abpuensu O. C., Bockoboiinukosa H. I1., SlurykoBa A. B. HacronbHast kHura
yuutens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensu O. C., SAmykoBa A. B. Terpanp 15 1a60paTOpHBIX ONBITOB U
npaktuyeckux padot. 8 ki. K yueOnuky O. C. 'abpuensna «Xumus. 8 kiacey.
M.: JIpoda, 2022.

3. lNabpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. 'abpuensina
«Xumusy». 8 kinacc / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.

4. I'abpuensy, O. C. Metonuueckoe nocodue k yueOnuky O. C. ['abpuensna
«Xumus». 9 kimacc / O. C. I'abpuensa. — M. : [lpoda, 2021. — 108.

5. XuMmus : TexHosiornueckue kapTol K yueonuky O. C. 'abpuensna «Xumus. 8
Kiaccey : Metoandeckoe nmocodbwue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. XuMus : TexHosiornueckue kapTol K yueonuky O. C. 'abpuensna «Xumus. 9
KJacce» : Metoaudeckoe nocodwue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIE 1 TpOBEpOUYHbIE paboThl K yueOHuky O. C.



INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. YimakoBa u
ap. - M.: lpoda, 2022. nanabIe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caiit s yuutens «5 uay Ha ypok
XUMU)

http://him.1september.ru Enunas xomnexmus LIOP: IIpenmeTHas komnekmus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4YHBIE
skcnepuMenThl: xumus. Komnekiusa Poccuiickoro o01eo0pa3zoBaTeibHOTO
nopraina

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omuMnuana mKkoJIbHUKOB MO0 XUMUH
http://chem.rusolymp.ru Opranudeckasi XumMusi: SIEKTPOHHBIA YUCOHUK TSI
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: SJIEKTPOHHBIA yUEOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTEK: XUMUS
http://www.chemistry.ru JluctaniimoHHast oIuMnuaga no XuMuu:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHbIN TPOEKT






