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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno mnpeamery «XUMHsS» Ha YpPOBHE OCHOBHOIO OOUIETO
o0pa3oBaHus COCTaBJIEHA HA OCHOBE TPEOOBaHUI K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTAaBICHHBIX B
OI'OC 000, denepanbHON aaanTUPOBAHHON 00pa30BaTENbHOW MIPOrPaMMBbl
OCHOBHOTO 00111ero o0pa3oBaHus IJsl cIaboBUIAIIMX OOydaromuxcs (BapuaHT 4.2
OAOII O0O0), a Takxe Ha OCHOBE (penepanbHON paboueit mporpaMMbl BOCIUTAHUS U
C yuéTroM KOHLENIMHM TpenojaBaHus y4yeOHOro mnpeamera «XUMHUS» B
oOpazoBaTenbHbIX Opranuzanusx Poccutickoit deneparuu.

[Iporpamma mo xuMuu pa3zpaboTaHa C MEIbI0 OKa3aHHUS METOJUYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma 1o xuMuu Ja€T MPEACTABICHHE O IIeNIX, OOIel CcTpaTeruu
0o0yuyeHUs, BOCIIUTAHUS U PA3BUTHUS 00YyYarOIIMUXCS CPeACTBaMU y4eOHOro IpeaMera,
yCTaHaBIMBAeT o00sA3aTeIbHOE MPEAMETHOE  COJAEp)KAaHME, IpeaycMaTpUBAET
pacmpezeieHue €ro o KjaccaM M CTPYKTypHUpPOBaHHME IO paszfesnaM M Temam
OporpaMMbl [0  XUMHH, OIpPENEIseT KOJMYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTEPUCTUKU COJIEpP)KaHUs, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh H3yUEHUS
XUMHUHU € YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3€H, JOTUKU y4E€OHOIO
npoliecca, BO3PACTHBIX OCOOCHHOCTEM OO0yYaromMXCs, OINpEAessieT BO3MOXHOCTH
npeaMeTa A peanu3alud  TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIpHON MPOTpaMMBbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TAKKe
TpeboBaHMI K pe3yibTaTaM OOy4eHHs XMMHMH Ha YpOBHE IieJiel M3y4yeHHsl MpeaMeTa
U OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEJIBHON JEATENBHOCTH OO0YyYaromerocs Io

OCBOEHUIO YUEOHOTO COAEp KaHUSI.

OO0mas xapakrepucTuka y4eOHOro npeamera « XuMushy

Bknag yueGHoro npeamMera « XUMUs» B JOCTUKEHUE LIeJIed OCHOBHOT'O OOIIEro

O6p2130BaHI/IH 06ycn03neH BO MHOTOM 3HAYE€HHUEM XHUMHYECKOM HAayKH B IIO3HAHHH



3aKOHOB MIPUPO/JIbI, B PA3BUTUHU MMPOU3BOIUTEIBHBIX CUJI O0IIIECTBA U CO3/JAaHUH HOBOM
0a3bl MaTepuaIbHOU KYJIbTYPBHI.

XuMusi Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK PAacHpOCTpaHWUIIa CBOE
BIIMSIHUE Ha BCE 00JIaCTU 4YEJIOBEUECKOTO CYIIECTBOBAHUS, 3ajiajia HOBOE BHJICHUE
MHpa, CTajla HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBOU KYJIBTYpbl, HEOOXOIUMBIM
YCJIIOBUEM >KM3HU OOINECTBA: 3HAHWE XUMHH CIYKUT OCHOBOHM UIsi (hOPMUPOBAHUS
MHUPOBO33PECHUSI YEJIOBEKA, €ro MPEJCTABICHUN O MaTEepUaIbHOM €IUWHCTBE MHPA;
BOXHYIO  pOJb  urparotT  GopMUpyEeMble  XUMHUEW  TPEACTaBICHHUS O
B3aUMOIIPEBPAIIEHUAX PHEPTUU U 00 DBOJIIOIMU BEIIECTB B MPUPOJIE; COBPEMECHHAS
XUMUSl HampaBlieHa Ha peIIeHHe TIOO0aIbHBIX NPOOJEM YCTOWUYHMBOIO Pa3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOW, TMHUIIEBOM H  SKOJOTMYECKOU
0e30MacHOCTH, MPoOIIeM 3 paBOOXPaHEHUS.

B ycrnoBusix Bo3pacTalomiero 3HaueHUs] XUMHUM B KU3HM  OOIIECTBa
CYIIECTBEHHO MOBBICHIJIACH POJIb XUMUYECKOT0 00pa3oBaHus. B miuane conuanuzanuu
OHO SBJSIETCS OJHMM U3 YCJIOBHM (OPMHUPOBAHMS HWHTEIUIEKTa JIMYHOCTH U
TapMOHUYHOIO €€ Pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKYy  XHUMHUYECKHE 3HAHUS  HEOOXOAUMBI  JUIs
npuoOpeTeHnst OOIEKYIbTYPHOTO YPOBHSI, MO3BOJSIONIETO YBEPEHHO TPYIUTHCS B
COIIMYME U OTBETCTBEHHO YYacTBOBaTh B MHOr0OOpa3HOM >KM3HU OOIIECTBA, IS
OCO3HAHHUS BaXHOCTH PAa3yMHOI'O OTHOILIEHUS K CBOEMY 3J0pPOBbIO M 30POBbIO
IpPYruX, K OKpyXKalolled MNpUpPOAHON cpeae, il TpaMOTHOTO MOBEACHUS MpH
HCIIOJIb30BaHUU PA3JIMYHBIX MATEPUATIOB U XUMUYECKHX BEIIECTB B MOBCEJHEBHOM
AKU3ZHHU.

Xumuueckoe oO0pa3oBaHME B OCHOBHOM IIKOJIE SBIISIETCS ©Oa30BBIM 11O
OTHOILIEHHID K CHUCTEME OOIIero XuMuueckoro ooOpazoBaHus. Iloatomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO PEaTM3yeT MPUCYIIHE OOIEeMy XUMHUYECKOMY
00pa30BaHUIO KIIOYEBBIC IIEHHOCTH, KOTOPBIE OTPaKalOT TOCYAapCTBEHHBIC,
0OlIlIeCTBEHHbIE U WHIMBHUAYaJIbHbIE MOTPEOHOCTU. DTUM OMPENENACTCS CYUIHOCTh
oO1ieil cTpateru OO0y4Y€HHUs, BOCIUTAHUS U Pa3BUTHSL OOYYAIOUIUXCS CPEICTBAMMU

y4eOHOTO IpeaMeTa « XUMUSI.



N3y4enue npenmera:

. CIOCOOCTBYET pealin3allii BO3MOXKHOCTEM JJIsi CaMOpa3BUTHSL U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111 1 (YHKIIMOHAIBHOW IPaMOTHOCTH;

. BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS U  TBOPYECKHUX
CIOCOOHOCTEH MOJIPOCTKOB, HABBLIKOB UX CAMOCTOSITEILHON y4eOHOU NESITeIbHOCTH,
AKCIEPUMEHTATBHBIX U  HCCIENOBATEbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON JeATeIbHOCTH;

. 3HAKOMHUT CO CTEIU(UKON HAYYHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI
LEJTOCTHOTIO B3IJIsi/Ia HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBJISETCA OTBETCTBEHHBIM
ATanoM B (JOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPaMOTHOCTH TTOIPOCTKOB;

. crocoOCTByeT  (OPMHUpPOBAHHMIO  IIEHHOCTHOTO  OTHOIICHUS K
€CTECTBEHHO-HAyYHBIM 3HAHMSIM, K TMPHUPOJIC, K UYEJIOBEKY, BHOCUT CBOH BKJIaJ B
IKOJIOTHUYECKOe 00pa3oBaHUE 00YUarOIINXCS.

HazBanubie HampaBieHUs B O0OyUYE€HUHM XHUMHUU OOECMEeYMBAIOTCS CielU(HUKOi
COJIEpKaHMsl TPEOMETa, KOTOPBIA SBISETCA NENAarornyeckd aJanTHPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKH XMMUU Ha OTPEICTICHHOM 3Tarle €€ Pa3BUTHS.

Kypc xumMum OCHOBHOI HIKOJIBI OPUEHTHUPOBAH HA OCBOEHHUE O0YYaIOIIUMHUCS
OCHOB HEOPTraHWYECKOW XMMHHU W HEKOTOPBIX MOHSATHH U CBEACHUN 00 OTIEIBHBIX
00BbEKTaxX OPraHUIECKOU XUMHUH.

CtpykTypa comepkanusi npeamera cpopMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxona K ero u3ydeHuro. CoaepkaHue€ CKIAIbIBAE€TCA U3 CHUCTEMbI MOHSITHU O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI IOHATHH O XMMHUYECKOW PEAKIIH.
O06e 3T CUCTEMBI CTPYKTYpPHO OPTaHU30BaHbI MO MPHUHIUIY IOCJIEI0BATEIHLHOTO
pa3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX NPEACTABICHUNA Pa3HOIO YPOBHS:
ATOMHO-MOJICKYJISIDHOTO YYEHHMS KAaK OCHOBBI BCETO €CTECTBO3HAHHS, YPOBHSA
ITepuonnueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUHM, YUYECHHUS
O CTPOCHMHM aTOMa M XMMHYECKOH CBSI3M, MPEJICTABICHUN 00 SJIEKTPOIUTHYECKON
JVCCOLIMALMA BEUIECTB B pacTBOpax. TeopeTnyeckue 3HaHHUS PACCMATPHUBAIOTCS Ha
OCHOBE HMIIUPUYECKH TIOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS

MOCJIEI0BATENILHO OT OJHOTO YPOBHS K APYroMYy, BBIOJHSS (YHKIINU OOBSICHEHUS U



IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOKHOCTEW NMPAKTHYECKOTO MPUMEHEHUS
U TIOJIyYEHHUS U3Y4aeMbIX BEIIECTB.

Takass opraHuzanusi coAepKaHHus Kypca CHOCOOCTBYET NPEICTaBICHUIO
XUMHUYECKOW COCTABJISIOIICH HAy4YHOM KapTUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOM
npupoasl. TeM caMmbIM oOecnieuMBaeTcsi BO3MOXKHOCTb  (POPMUPOBAHUA Y
0oOy4Yaromuxcs HEHHOCTHOTO OTHOILIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM MO3HAHUs
B Hayke. Ba)KHO TakXe 3aMETUTbh, UTO OCBOCHHE COAEPKAHUS Kypca IMPOUCXOIUT C
OPUBJICYCHUEM 3HAHUW M3 paHee H3YYEHHBIX KypcoB: «OKpyXarluil MUp»,
«buonorus» n «Pusukay.

KoppekimonHo-pa3BuBaronuil  MOTEHIMAA y4yeOHOro mpeaMera «XHUMHS»
o0OecreynBaeT BO3MOXKHOCTU ISl TMPEOAOJCHUS OO0y4YaloIMMHCS — CIEAYIOIIHNX
crienuPpUIeCcKuX TPYIHOCTEH, 00YCIOBICHHBIX CIA00BUICHUEM

. OTCYTCTBUE Yy  TOJABIAIOMIEr0o  OOJNBIIMHCTBA  OOYyYaroIIUXCS
BO3MOXHOCTH  BBISBISITh NPU3HAKM XUMHYECKUX OOBEKTOB, YyCTAHABIMBATH
pe3ynbTaThl M OCOOCHHOCTH NPOTEKAHHS XHMUYECKHX IIPOIECCOB C TMOMOIIBIO
3peHus;

. CJI0KHOCTb YCTAaHOBJICHUSI INPUYUHHO-CIICJICTBEHHBIX CBS3€H MEXKIY
00BEKTaMH U SABJICHUSIMH, 3aMEJJICHHOCTh U HEYETKOCTh UX OTIO3HAHUS;

. OTCYTCTBHE BO3MOXXHOCTHU IMOJKPEIUICHHUS ITOJIYyYaeMbIX XHUMHUYECKUX
3HAHHUM C MIOMOIIBIO 3PUTENIBHBIX 00Pa30B.

IIpeononenne ykazaHHBIX TPYAHOCTEH INOJDKHO OCYILECTBIATHCS HA KaXKIOM

YPOKE YUYHUTENIEM B MPOIIECCE CHEIMAIBHO OPTaHU30BAaHHON KOPPEKITMOHHON PabOTHI.

Henan udyyeHus y4eOHOro npeamera « XuMus»

K HampaBneHuMro  NEpBOCTENEHHOM  3HAYMMOCTH  NOpPU  peaau3aluu
oOpa3zoBaTelnbHBIX  (yHKOHH TpenMera «XUMHUS»  TPAAUIMOHHO  OTHOCAT
dbopMupoBaHME 3HAHWI OCHOB XWMHYECKOW HAayKH KakK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHYECKON JESITEIbHOCTH YEJIOBEKAa M KakK OJHOr0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada MpeaMera COCTOUT B (HOPMUPOBAHUU

CHCTEMbl XHMHUYECKHUX 3HAaHUW — BaXKHEHUIIUX (HaKTOB, TOHATHH, 3aKOHOB U



TEOPETUYECKUX  TOJOXKEHUH, JOCTYNMHBIX OO0OOIIEHUH  MHPOBO33PEHUYECKOIO
XapakTepa, s3blka HAyKH, 3HAHUA O HAyYHBIX METOJAaX H3yYCHUS BEIIECTB U
XUMHAYECKUX PEAKIHA, a Takke B (OPMHUPOBAHUH U Pa3BUTHU YMEHHHA M CIOCOOOB
JeSTeNbHOCTH, CBSI3aHHBIX C IUTAHUPOBaHHWEM, HAONIONCHHEM U TPOBEACHHEM
XUMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJCHUEM TpaBUi OE30MacHOr0 OOpalleHus C
BEIIECTBAMH B MTOBCETHEBHOM JKH3HHU.

Hapsnmy ¢ STuM Uenw u3ydeHUs IMpeaMera B MporpaMMe YTOYHEHBI |
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
oOpazoBanusa. Ceromns B  oOpa3oBaHuM  0co00  3HAYMMOW  MpU3HACTCS
HaNpaBJICHHOCTh OOYUYCHHS HA Pa3BUTHE U CAMOPA3BUTHE JTMYHOCTH, POPMHUPOBAHUE
€e MHTEJUIeKTa U 00mIei KyabTyphl. O0OyueHUE YMEHUIO YIUTHCS U TIPOAOIIKATH CBOE
o0pa3oBaHKE CaMOCTOSITEIbHO CTAHOBUTCS OHOW U3 BaKHEHIINX (PYHKIIMN yueOHBIX
PEIMETOB.

B cBsi3u ¢ 3TUM Ipu U3y4YEeHUU TIPEIMETa B OCHOBHOM IIIKOJIE TOMUHUPYIOIIEE
3HauYeHUE MPUOOPENIU TaKKe 11eJ1, KaK:

. dbopMUpOBaHUE HMHTEIIEKTYaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIbHOMY TMPHUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

. HaIlpaBJIEHHOCTh OOY4YeHHsT Ha  CHUCTEMaTHYeCKOe MPHOOIIEHUE
yUYaIIUXCsl K CAMOCTOSITEIbHON TIO3HABATEILHOW JEATEIbHOCTH, HAyYHBIM METOJaM
MO3HaHUsI, POPMHUPYIOIIUM MOTUBALIMIO M PAa3BUTHE CIIOCOOHOCTEHN K XUMUU;

. obecrieueHne YCIIOBUH, CIIOCOOCTBYFOIINX IPHUOOPETCHHIO
00y4aroUIMMHUCS OMbITa Pa3HOOOPA3HOM JEATENbHOCTH, MMO3HAHUS U CaMOIIO3HAHMUS,
KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHLHMH), HMEIOIUX YHHUBEPCAIbHOE
3Ha4YeHHE JIsl pa3JIUNYHbBIX BUJOB JIEATEIbHOCTH,

. dopmMupoBaHue  yMEHHH  OOBACHATH M  OLEHUBATh  SIBJICHMUS
OKpY’KaloIllero MUpa Ha OCHOBAHWU 3HAHUW M OMbITA, MOJYUYEHHBIX MPU H3yUYEHUU
XAMHH;

. dopmupoBanue y OOy4yarOUIMXCSd TYMaHUCTHUYECKUX OTHOIICHHH,

IIOHMMaHHuA NOCHHOCTH XHMMHYCCKHUX 3HAHUM I BBIpaGOTKI/I 9KOJIOTNYC€CKH



1eJecCO00pa3HOro TMOBEAECHHS B OBITY U TPYIOBOM JAESATENBHOCTH B ILENAX
COXPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEIBI;

. pa3BUTHE MOTUBAaLMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAHHMIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH

K OCO3HAaHHOMY BBIOOPY Mpoduiisi U HANIPABIEHHOCTHU JajbHEUIIIero 00yYeHusI.

Koppexyuonnvie 3a0auu:

. Pa3zBuTne 3puUTENBHOrO, 3PUTEIBHO-OCI3ATEBHOIO M CIYXOBOTO
BOCIIPUSITHS.

. Pa3BuTre npou3BOJIbHOTO BHUMAHUA.

. Pa3zButne mamsTu.

o PazBuTre 1 KOppEKIUS MBICIUTEIBHBIX ONIEpALIMil.

. [Ipeononenue BepOan3Ma 3HAHHI.

o Pa3BuTHE MOHOITOTMYECKOW pEUH.

o OO6oraiieHre aKTUBHOT'O W TIACCUBHOTO CJIOBaps, (hOPMUPOBAHNE HOBBIX
MTOHSITHH.

o DopMUPOBAHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-OCSA3aTEIIBHOIO |

CIIyXOBOI'O aHAJIN3a.

. OOy4eHue mpaBmiiaM 3aricu GOpMYJT U CIICIIHATLHBIX 3HAKOB.
. OO06yueHne TeXHUKE NMpeoOpa3zoBanus GOPMYJT U BEIPAKEHUH.
. dopMUpOBaHNE HABBHIKOB OCSI3aTEIbHO-3PUTEIBHOTO OOCJIEIOBaHUS U

BOCHIPHSITHS IIBETHBIX HJIM YEPHO-OENBIX (KOHTPACTHBIX) PENbEPHBIX U300paKeHUN
(wTrocTparuii, TabauI], CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, TPAQUKOB U T.I1.).

. dopMupoBaHUE CHEIUATBHBIX MPUEMOB 00CIIEIOBaHUA U H300paKEHUS
M3y4aeMbIX OOBEKTOB.

. @opMHUpOBAHUE, YTOUYHEHUE WU KOPPEKUHUs NPEACTaBICHUU O
MpeIMeETax U MPOLECCAX OKPYIKAOLIECH N1EHCTBUTEIBHOCTH.

. Pazgutrie U KOppeKuMsT yMEHHsS  YCTAHABJIMBAaTh NPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U.

. Pa3BuTre Menkoi MOTOPHUKHU U 3pUTEITBHO-MOTOPHON KOOPAWHALIUY.



. dopMUpOBaHME YMEHHMH M HaBBIKOB 0O€30MAaCHOr0 OOpalleHus ¢
BEILECTBAMHU B YCJIOBHIX CIA00OBUICHHUS.
. CoOBEpLICHCTBOBAaHHE  YMEHMS  3DUTEIIBHOW  OPUEHTHPOBKM B

MUKpPOIPOCTPAHCTBE.

MecTto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B cucteme o6iiero oopa3zoBanus «XuMus» Npu3HaHa 00s3aTEIbHBIM yUeOHBIM
peAMETOM, KOTOPBIA BXOJIUT B COCTaB MpeIMETHOM o0nacTu «EcTecTBeHHOHAyYHbIE
IPEAMETHI.

VYuebnrsim mianom (Bapuant 1 AOOIT OOO) Ha uzyueHue yuyeOHOTO NMpeaMeTa
«Xumus» orBefieHo 136 ydeOHBIX YyacoB — MO 2 Yaca B Henenmo B 8§ u 9 kiaccax
COOTBETCTBEHHO.

VYuebnrsim mianom (Bapuant 2 AOOIT OOO) Ha uzyueHue yueOHOTO MpeaMeTa
«Xumus» orBeneHo 136 yueOHBIX yacoB — 10 2 vaca B Henelmo B 9 u 10 kimaccax

COOTBCTCTBCHHO.

COAEPKAHHUE YYEBHOI'O IIPEIMETA «XUMM!SI»
9 kaacce

IlepBoHayaibHbIe XMMUYECKHE OHATHS.

[Ipenmer xumun. Ponp XuMMM B JKM3HM 4YeJIOBEKa. Tena W BEIIECTBa.
@du3nyecKkue CBOMCTBA BEIIECTB. ATrperaTHoe COCTOsAHME BewecTB. lloHATHe o
METOJaxX MO3HAHHWS B XMMHUHU. XUMHS B CHCTEME HayK. UHCThIE BEIIECTBA U CMECH.
CriocoOnI pa3eneHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE OdIeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas popmysna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JI€ MEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcHUTENbHas atoMHas macca. OTHOCUTETbHAS

MOJICKYJISIpHAad Macca. Macconas J0JI1 XUMHUYCCKOT'O 3JICMCHTA B COCAMHCHUM.



du3nyeckue U XUMHYECKHE ABJICHMS. XUMHUUYECKash peakius U €€ NPHU3HAKHU.
3aKOH COXpaHEHHUsT MacChl BelIecTB. XHUMHUYeckue ypaBHeHus. Krnaccudukanus
XUMUYECKUX peakIuil (COeAUHEHUS, Pa3JI0OKEeHHUs, 3aMEIICHUsI, 0OOMEHA).

XUMUYECKUNA JKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IOCYIOH, C
npaBWiIaMH padoThl B J1a0OpATOPUM M TMpUEMaMH OOpalieHusi ¢ J1abopaTOPHBIM
o0opyAOBaHMEM; HW3y4Y€HHWE U ONUCaHUWE (PU3MYECKUX CBOMCTB 0Opa3LoB
HEOpraHMYEeCKUX BELIECTB; HaOmoaeHue (u3ndyeckux (IUIaBICHHE BOCKA, TasHUE
JbJa, pacTUpaHue caxapa B CTYINKE, KMUIIEHHE M KOHJCHCALMS BOJbI) U XUMHUYECKHUX
(ropeHue cBeuM, MPOKAJIMBAHWE MEIHOM MPOBOJOKH, B3aMMOJEHCTBHUE Mella C
KUCJIOTOMN) sIBJICHUH, HAOMI0/IEHNE U OMHCaHUe MPU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakuuii (pa3joKeHHE caxapa, B3aMMOJEHCTBUE CEPHOM KHC- JIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa menu(ll) npu HarpeBaHuu, B3auMOICHCTBHE Kele3a
¢ pactBopoMm conrt meau(Il)); nuzyuenue cnocoOoB paszzenenust cMeceil (C MOMOIIBIO
MarHuTa, (UIbBTPOBaHHWE,  BbIIApUBaHUE, JIUCTWUIALMS,  Xpomartorpadus),
NPOBEJICHNE OYUCTKU TMOBApPEHHOW COJIM; HAOJIOJEHHE W OIKCaHUE pPE3yJIbTaTOB
IPOBEACHUSI ONbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsSI MaccChl; CO3JaHuE
MOJENEN MOJIEKYJ (I1apOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB.

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopol — 31€MEHT U MPOCTOE
BeniecTBO. HaxoxaeHwe Kuciaopona B MpUpoAe, (GU3HUECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenwms). Oxcunpl. I[lpumenenme kucmoponga. CrocoObI
MOJTyYeHUs] KUCIO0po/ia B 1abOpaTopuu U MpoMbIIIeHHOCTH. KpyroBopoT kuciaopoaa
B nipupojie. O30H — ayuIoTponHast MOAU(pUKALIKS KUCIOPOIa.

TemoBoit 3 dexkT XUMUYECKON peakluu, TEPMOXUMHUUYECKHE YpPaBHEHHSI,
9K30- ¥ SHJAOTEPMUYECKUE peakiny. TOIINBO: yroiab U METaH. 3arpsi3HEHUE BO31yXa,
yCUJICHUE TapHUKOBOTO 3(hdekTa, pazpylieHrne 030HOBOTO CJIOSI.

Bogopon — »ameMeHT M mpoctoe BemectBo. HaxokaeHue Bomopona B
npupoje, PU3NYECKUe U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTYYEHUS.
Kucnote! u conm.

KommuecTBo BeniectBa. Monbs. MonsipHas macca. 3akoH ABOraapo.



MoutsipHblil 00BeM ra30B. PacyeTsl 0 XUMUYECKUM YPABHEHUSIM.

dusnueckue CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBopsl.
HacpllieHHbIE M HEHACBIILIEHHBIE PACTBOPBI. Pacmeopumocms eewjecms 8 6ooe.
MaccoBast 10151 BElIECTBA B pacTBOpe. XUMUUYECKHE CBOWCTBA BOAbI. OCHOBaHMS.
Pone pacTtBOpoB B mpupoje U B KU3HM 4eaoBeka. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus nHeopranuueckux coeauHeHuid. Oxcuabl. Kiaccudukarus
OKCUJOB:  coieoOpa3yiomue  (OCHOBHBIE,  KHUCJIOTHble,  aM(OTEepHBIE) U
HecosieoOpasyromue. HomeHnknarypa OkcuaoB (MeXIyHapoJgHas M TpUBUAJIbHAs).
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lonydeHne OKCuIoB.

OcHoBanms. Kiaccudukanuss OCHOBaHHM: IIEJIOYH W HEPACTBOPUMBIC
ocHoBaHus. HomeHknaTypa oOcHOBaHUW (MEXIyHapoJIHass MW TpUBHAIbHASA).
DU3nUEeCKUEe U XUMHYECKHE CBOKMCTBA OCHOBaHUM. [lonydenrne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. HomeHnkiatypa KucioT (MexayHapoIHas
U TpuBHaibHas). OU3NYECKHE W XMMHUYECKHE CBOMCTBA KHUCJIOT. Psij akTMBHOCTH
metauioB H. H. bekerosa. [lo nmydyenue kucmior.

Conu. Homenkiatypa coneit (MexayHapoaHasi U TpUBHAJIbHAS).

du3nvecKrue U XUMHUYECKUE CBOKMCTBA coseu. [lonyduenne comnen.

I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

XUMUYECKUA  OKCIIEPUMEHT: KA4YeCTBEHHOE OIPEICIICHUE  COJAEpKaHUsA
KHCIIOpOJa B BO3/IyXe; MOTyYeHUE, COOUpPaHUE, paCllO3HABAHNE U U3YUYCHHE CBOWCTB
KHCIIOpo/a; HaONIOIeHNe B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJAOM U YCIOBHS
BO3HUKHOBEHHUSI U MPEKpaIlleHUs] TopeHus (mokapa); O3HAKOMJIEHHWE C 00pa3laMu
OKCHUJZIOB M OIIMCAHME WX CBOWCTB; TMOJy4YeHHEe, coOMpaHue, pacro3HaBaHUE U
M3YUYEHHUE CBOICTB BOJOpOJa (TOpEHHE); B3aUMOJACIHCTBHE BOJOPOJIa C OKCHAOM
meau(Il) (BO3MOXHO HCIONB30BaHWE BHICOMATEPHANIOB); HaOIIOACHHE OOpa3IoB
BEILIECTB KOJIMYECTBOM | MOJIb; UCCIEAOBAaHUE OCOOCHHOCTEN pacTBOPEHHUS BEIIECTB
C Pa3IM4HOM PACTBOPUMOCTBHIO; TPUTOTOBIIEHUE PACTBOPOB C ONPEAECICHHOU
MAacCCOBOM [JIOJIEM PACTBOPEHHOI'O BELIECTBA; B3aUMOJCKHCTBHE BOABI C METAJLUIAMU

(matpuem W KajdbuueM) (BO3MOXKHO  HCHOJB30BaHUE  BUJIEOMATEPUAIIOB);
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ONpPEAECICHUE PACTBOPOB KHCJIOT M IIEJIOYEH C TOMOUIbK0 HHAUKATOPOB;
UCCIIeIOBAaHUE O0Opa3l0B HEOPTraHUYECKUX BEIIECTB pa3- JIMYHBIX KJIACCOB;
HaOJI0JICHNEe W3MEHEHMs] OKPAaCKHM HHAMKATOPOB B PacTBOpax KHUCJIOT M IIEIOYEH;
n3yueHue B3aumoaencTBus okcu- n1a meau(ll) ¢ pactBopoM cepHON KUCTOTHI, KUCIOT
C METaJulaMH{, PEaKIHUil HEUTpaIM3aluy; MOJIYyYCHUE HEPACTBOPUMBIX OCHOBAHWM,
BBITECHEHME  OJHOIO  MeTajula JIpyrMM M3  pacTBOpa  COJM;  PEIICHHE
AKCIEPUMEHTAJbHBIX 3aJad Mo TeMe «BaxHeiue Kiacchl HEOPraHMYECKUX
COCIMHECHUI.

IHepuoagnuecknin 3axkoH u Ilepumoaumyeckass cucreMa XHMHYECKHUX
iemenTtoB JI. WN. MengeneeBa. CrtpoeHne aroMoB. XHMMHYECKAasi CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PeAKIUM.

[lepBbie TOMBITKK KiIacCU(PUKAIUU XUMHUYECKHX dJieMeHTOB. [loHsiTHE O
rpynmnax CXOJIHBIX OJJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ytoT aM(oTepHbIe OKCUIIBI U
TUAPOKCHUBIL.

[lepuognuecknii 3axoH. [lepuoguueckas cucremMa XUMHUYECKUX AJIEMEHTOB /J[.
N. Menpneneesa. Koporkonepuonnas u aimuHHonepuoaHas Gopmbl [lepuoanyueckoit
cucteMbl xuMuyeckux sneMeHToB JI. WM. Mengeneesa. Ilepuoasl u Tpymmsl.
@u3HUECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUOa U TPYIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX sifiep. M3otomnbl. DnektpoHsl. CtpoeHue
ANEKTPOHHBIX  000JI0OYEK  aTOMOB  mepBbIX 20  XUMUYECKHX  3JEMEHTOB
Ilepuonnueckorn cucremsl J[. WM. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHutro B [lepuonnueckoi cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPyIIaM U NepHoJaM. 3HAYEHUE
Ilepuonnueckoro 3axkoHa u Ileproanueckor CUCTEMBI XMMHUYECKHX SJIEMEHTOB IS
pa3BUTHUS HAYKU U NpakTUKU. [[. 1. MeHneneeB — ydeHbI U Tpak1aHUH.

Xumunueckass cBs3b. KoBasieHTHass (moisipHass W HEMOJSIpHAs) CBSI3b.

9JI€KTpOOTpI/IHaTCHBHOCTB XUMHYECKUX 3JIeMEHTOB. loHHas CBSI3b.

11



Crenenn OKHCJICHHS. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKiuu.
IIponiecchl OkucaeHns U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XHUMHUYECKHM SKCHEPUMEHT: H3y4YyeHue oOpa3loB BEUIECTB METAIOB H
HEMETAJIOB; B3aUMOJAECHCTBHE THAPOKCUAA IUHKA C PACTBOPAMH KHUCJIOT U LIENOYEH;
IIPOBEEHUE OIBITOB, WJUTFOCTPUPYIOIIUX IPUMEPBHI OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEAaKIUi (TOpEHHE, PEAKIIUU PA3JIOKEHHS], COETUHEHNUS).

MexnpeaMeTHbIe CBA3H.

Peanuzaius MeXnpeaMEeTHbIX CBA3EU MPU U3YUYEHUU XUMHUU OCYIIECTBIISIETCA
4yepe3 MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TMOHSITHH,
SBJSIIOIIUXCA CUCTEMHBIMU IS OTAEJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO6mue ecTecTBEHHO-HAYUYHbIE TOHSATHSA: HAY4YHBIH (DaKT, TUIOTE3a, TEOpus,
3aKOH, AaHaliW3, CHUHTE3, KiaccuuKalus, TMepUOJIUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusuka: marepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKHH 3apsiji, BELIECTBO, TeJI0, O00BeM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, GU3NYECKUe BEIMUMHBI, EUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3Be3/bl, CONHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPaAIbI, TOPHBIC TTOPOJIBI, TIOJIC3HBIC

HCKOIIaeMbI€, TOTUTMBO, BOJIHBIE PECYPCHI.

10 xnace
BemecTBO U XMUMHUYeECKasi peaKUusl.
[Tepuonnueckuit 3akoH. [lepuoauueckas cucteMa XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHHM CBOMCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalusl, KalbIUs U UX COEAUHEHUN B
COOTBETCTBUH C IOJOKEHUEM 3JIEMEHTOB B llepronnueckoid cucteMe U CTPOCHUEM

HX aTOMOB.
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CtpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
pEIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUNA KPUCTAUIMYECKOW PEMIETKH U
BUJIa XUMHUYECKOU CBS3U.

Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHApOIHAS
U TpuBHaIbHAsA). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUUYHBIM
KJIaCCaM HEOPraHWYECKUX COCIUHEHUW, TEHETUYEeCKas CBSI3b HEOPraHMYECKHX
BEILECTB.

Knaccuduxaiuys XUMUYECKUX peakIui 1Mo pa3iMuyHbIM MpHU3HaKaM (110 YUCITY
U COCTaBy Y4YacTBYIOIIUX B PEAKIMU BEIIECTB, IO TeruioBoMy 3ddekry, Mo
U3MEHEHHUIO CTEMEeHEH OKUCICHHS XUMUUYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YY4acTHIO KaTanu3atopa). JK30- M JIHIAOTEPMHUYECKUE PEaKIUU, TEPMOXHUMHUYCCKHE
YpaBHEHUS.

[TonsiTue o ckopoctH xumu4eckod peakiuu. I[loHsTHe 00 O00paTUMBIX |
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTeHHBIX W TeTEePOreHHBIX
peakuusix. [lonamue o xumuueckom pagnogecuu. Paxmopuwl, erusoOWUe Ha CKOPOCMb
XUMUYECKOU peaKyuu U NOJ0ACeHUEe XUMUYECKO20 PABHOBECUSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE  pEaKIuM,  DJEKTPOHHBIA  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YpaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HMCHOJIb30BAHHEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUUECKON AUCCOIUALIMU. DIEKTPOIUTH U HEANEKTPOJIUTHIL.
KaTtnonsl, aHnoHbl. MeXaHW3M JUCCOLMALMM BEMIECTB C PA3JIUYHBIMU BUIAMHU
XxuMHu4eckon cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiun noHHOro oO6MeHa. YCJIOBHS MPOTEKAHUSI PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpalleHHbIE MOHHbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBaHUUN M COJIEW B CBETE MPEJCTABICHHUN 00 3JIEKTPOIUTUYECKOU AUCCOIUAIUU.
KauecTBeHHbIE peakliuu Ha UOHBL. [lonamue o cudpoause conell.

XUMUYECKUNA SKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTALUIMYECKHX
PELIETOK HEOPraHMYECKUX BEIIECTB — METAJNIOB U HeMEeTauloB (TpaduTa U anMasa),

CJIOKHBIX BEIECTB (XJIOpHUIAa HATPHs); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHU
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XUMUYECKOW peakIMu OT BO3JCUCTBUA pa3IMUHbIX (PAKTOpPOB; HCCIEIOBAHUE
AIEKTPONPOBOJHOCTA PACTBOPOB  BEIIECTB, IpOLECCa JUCCOLMALMM  KHUCIOT,
mesnoyel u cojed (BO3MOKHO MCHOJB30BAHME BHJIEOMATEPHUANIOB); MPOBEICHUE
OMBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKU TMPOTEKAHHS peaKkiuid HOHHOro OOMEeHa
(oOpazoBaHme ocajka, BbIJCJICHHE Tras3a, O0Opa3oBaHHUE BOJbBI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUi
(ropeHue, peakiuu paslIoKEHUs, COCAUHEHHUS); paclo3HABaAHUE HEOPraHUYECKHUX
BEIIECTB C  TMOMOIIbIO  KAUYECTBEHHBIX  pPEaKIMid HAa  HOHBI;  PELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTa/uibl M UX COeIMHEHUS.

OO6mast  xapaktepucThka TranoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne U (U3NUECKHE CBOMCTBA MPOCTHIX
BEI[ECTB — TaJIOr€HOB. XMMHUYECKHE CBOMCTBA HAa TIpUMeEpe XjIopa (B3anuMOJICHCTBUE
C MeTa/llaMH, HeMeTajulamMH, Iuenodamu). XiopoBogopoxa. ConsiHas KHUCITOTA,
XUMUYECKHE CBOMCTBA, NOJIyYeHUE, IpUMEHEHUE. JlelicTBHE XI0pa U XJIOPOBOIOPOIa
Ha OpraHu3M 4esoBeka. BaxkHelnne XJIOpUIibl U UX HAXOXKIAEHUE B IPUPOJE.

O6mast xapakrepuctuka 371eMeHTOB VIA-rpymmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIICHHUS.

Ctpoenne n GpU3HMUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIO POJia U CEPHI.
AnnoTtporiHble MOAUGUKAIIMU KUCJIOPOJa U Cepbl. XMMHUYECKHE CBOWCTBA CEPBHI.
CepoBoniopos, cTpoeHue, Gu3nueckne U XuMUdeckrue cBocTBa. OKCHABI Cephl Kak
MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHas KHUCIOTa, (U3HUYECKHE U XUMUYECKUE
cBoiicTBa (OOmIME Kak TPEACTaBUTENA Kjlacca KHUCIOT U cHerudpuyecKue).
XUMHUYECKUE PEaKlMH, JeKallMe B OCHOBE MPOMBIIIJIEHHOIO CIOCOo0a MONTy4YeHHUs
cepHoil kucnotel. [Ipumenenue. Conu cepHON KUCIOTHI, KAYECTBEHHAsl peaklus Ha
cynbdar-uoH. Haxoxnenuwe ceppl W €€ COCAMHEHHH B TPUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAlolled Cpelbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPALICHHUS.

OO6miast xapakTtepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS

4ATOMOB, XapPaKTCPHBIC CTCIICHU OKHUCIICHHA.
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A30T, pacnpocTpaHeHue B NpUpPOAE, (PU3NYECKHE UM XMMHUUYECKHE CBOWCTBA.
Kpyrosopor a3ora B mpupoge. AMMuUak, ero puanyeckue 1 XUMHYECKHE CBOMCTBA,
noiyyeHrue M npuMeHeHue. Coiau amMMOHHMS, HX (PU3HYECKHE M XUMHUYECKUE
cBoiicTBa, mnpumeHeHue. KauecTBeHHass peakuus Ha HWOHBI aMMOHHMS. A30THas
KHCJIOTa, €€ ToJiyueHue, (puznueckue MU XMMHYECKHE CBOICTBa (00IME Kak
MpeACTaBUTENsl Kilacca KUCIOT U crnenuduyeckue). Vcnonap3oBaHue HUTPATOB U
cojiel aMMOHHS B KaueCTBE MHUHEpAJbHBbIX YJ0OpeHuid. XMMUYECKOEe 3arpsi3HEeHHe
OKpYXarolenl cpeapl COCIUHEHUSAMH a30Ta (KUCIOTHBIE JIOXKAM, 3arps3HEeHue
BO3/1yXa, MOYBHI U BOJIOEMOB).

docdop, amnorpornubie Moaudukauu ¢ochopa, huUzMUecKue U XUMUYECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas kuciora, GU3NIESCKHE U XUMHUYCCKUE
cBoiicTBa, mnonyudeHue. MHcmonb3zoBanue GocharoB B KauecTBe MHUHEPATbHBIX
yI00peHuH.

O6mass xapaktepucTthka 371eMeHTOB [V A-rpymmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHHUS.

VYrnepon, amioTporiHble MoOAU(HUKAIUK, PACHPOCTpaHEHHE B  MPHUPOJE,
dusznueckre W XUMHUYECKHe CBoMcTBa. ApcopOuusa. Kpyrosopor yriepoma B
npuponae. OKcuabpl yrieponaa, ux GU3NIeCKue U XUMUYECKUE CBOMCTBA, IEWCTBUE HA
KUBbIE OPraHU3MBbI, TIOJYYCHHE U TMPUMEHEHHE. OKOJOTHYECKHUE MPOOJIEMBI,
cBsi3aHHBIC ¢ okcuaoM yriaepozaa (IV); runoresa rmobanbHOTO MOTEIJICHUS KIUMATa;
MAapHUKOBBIN 3D PexT. YronapHas KUCI0Ta U €€ COJH, UX (PU3NUECKHE U XUMHUIECKUE
CBOMCTBa, MoOJyueHUE M NpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIULUHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35IUCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSX
yriaeponaa (MeTaH, TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIUIEPUH, YKCYCHAasl KHUCIIOTA).
Ux cocmae u xumuuecxkoe cmpoenue. IloHsiTe 0 GMOTOTUYECKH BaXKHBIX BEIIECTBAX:
xKupax, Oelkax, yrieBoJjax — M HUX POJIM B JKU3HU 4eloBeka. Mamepuanvroe

eOUHCMBO Op2aHUuU4YecKUux u HeopecaHud1eckKkux CcOeOUHeHUll.
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Kpemuuii, ero ¢usmyeckre U XUMHYECKHE CBOICTBA, TMOJy4YeHUE U
npuMenenune. CoeuHeHUsT KpeMHusl B ipupoje. O01ue npeacTaBieHus 00 OKCHUJIe
kpemaust (IV) u kpemHueBod kuciore. CHIMKAThl, UX HCIOJIH30BAHUE B OBITY,
MEIULMHE, TPOMBILUIEHHOCTU.  BaowcHeliwue  cmpoumenvHble  Mamepuanvl.
Kepamuka, cmekuo, yemeHnm, OemoH, oicenezobemon. Ilpobremor 0OezonacHozo
UCNONIL30BAHUSL CMPOUMENILHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHUL.

XUMHUYECKUNA DKCIEPUMEHT: M3ydeHHE OOpas3IoB HEOPTraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI; IPOBEJICHUE KAaUYECTBEHHBIX PEAKIUi Ha XJIOPUA-UOHBI U
HAOJIIOJIEHHEe TPHU3HAKOB HMX MPOTEKAHMs; OMbITHI, OTpaxaroue ¢GU3UYECKHe U
XUMUYECKHE CBOMCTBAa TAJIOTEHOB M HX COCAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUAIOB); O3HAKOMJIEHHE C oOpaslamMu XJIOPUI0B (TaJOTEeHUJIOB);
03HAKOMJICHHE C 00pa3laMH Cephbl U €€ COCIUHECHUSIMU (BO3MOXHO HMCIIOJIb30BAHHE
BUJIEOMAaTepraoB); HaOMIOJCHUE TMpoliecca OOyIrIIMBaHUS caxapa MOJ JICUCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHUCIIOTHI; HU3YyYEHHE  XHWMHUYECKHX  CBOMCTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, MPOBEJACHUE KAUeCTBEHHOW peakiuu Ha cyibdar-
MOH M HaOMIofeHHE MpHU3HAaKa €€ MPOTEeKaHWs; O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3oTa, (ocdopa M uX coenuHEHHI (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMAaTepraaoB), oOpasmamMu a30THBIX U (ocopHBIX ymoOpeHuid; IMoIydeHHeE,
coOupaHue, pacro3HaBaHWE W H3YyYEHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KauyeCTBEHHBIX peakluii Ha MOH aMMoHMs U (pocdar-uoH U M3ydeHHe NMPU3HAKOB HX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); U3y4eHUE MOJIeJIen
KPUCTAUNIMYECKUX PEIIETOK anMasza, rpadura, GymiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTHBOTA3a; MOJyYeHHEe, COOMpaHWE, pPaclo3HABAaHWE W H3y4YCHUE
CBOMCTB YTJICKHCIIOTO Ta3a; MPOBEJCHHWE KAYECTBEHHBIX PEAKIMH Ha KapOOHAT- H
CWIMKAT-UOHBl M HW3yYEHUE TMPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIIMEN CUIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE AKCIEPUMEHTANIbHBIX 3a7ad
1o TeMe «BakHennme HeMEeTaIIbl U UX COCTUHEHUS.

MeTtaaabl 1 UX COCANHCHMUA.
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OO6m1as xapakTepUCTUKAa XMMUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxenusd B Ilepuomnueckon cucremMe XuUMHUYeCKHX dieMeHToB [J[. M.
MengaeneeBa u crpoeHust aroMoB. CTpoeHwe MeTauioB. Mertauinueckasl CBs3b U
METAJUNIMYECKAsT KPUCTAILNIMYECKAsI PelIeTKa. DIEKTPOXUMUUYECKUN Pl HAPSKEHU N
Metan JioB. Du3nyeckre W XUMHUUECKHE CBOMCTBa MeTauioB. OOIue CcrocoOsl
MoJTydyeHus: MeTaJioB. [oHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CTIOCOOBI 3aIUTHI
ux oT koppo3uu. CmiaBsl (CTaldb, YYTYH, JOPATIOMUHUHN, OpPOH3a) U UX MPUMEHEHUE
B OBITY U MPOMBIIICHHOCTH.

[Ilenounble MeTauibl: MojokeHue B Ilepronnyeckoil CUCTEME XUMUYECKHUX
anementoB JI. M. MeHneneeBa; CTpO€HHME HMX aTOMOB; HAXOXKJIECHHUE B IPUPOJE.
dusnyeckne U XMMHUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaiausi). OKCUIIBI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyMeHeHre 1IeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[[len1oyHO3eMENbHBIE  METAUIbl MAarHuM W KaJbIUM: TMOJIOKEHUE B
[Tepunognueckont cucteme xumuueckux 3meMeHToB . . MenneneeBa; ctpoeHue ux
aTOMOB; HaxoXJeHUe B Mpupoac. PU3NUECKUEe U XUMHUYECKUE CBOMCTBA MarHus u
Kanblusl. BakHeimme coequHeHns Kaablus (OKCUI, TUAPOKCHUI, coyin). KEeCTKOCTh
BOJIbI U CTIOCOOBI €€ YCTPaHCHHS.

AnroMuHUI: TosiokeHue B llepuoamdeckoil cucTeMe XMMHYECKUX IJIEMEHTOB
J. . MeHneneeBa; CTpOEHHE aTroma; HaxoXJeHUEe B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBa amtoMUHHUSA. AM(OTEpHBIE CBOMCTBAa OKCHIA M THIPOKCHIIA
AJTFOMUHUA.

Keneso: monoxenue B [leproandeckon CUCTEME XMMHYECKUX AJIEMEHTOB /.
N. MeHnpgeneeBa; CTpoeHHE aTroMa; HaxoxkaeHue B npupone. Dusmueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUbl, THApoKCcHabl u conu xkemneza (II) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYEHHUE.

XUMHUYECKUNA HKCIIEPUMEHT: O3HAaKOMJICHHE C oOpas3liamMyd MeTall- JIOB |
CIUIaBOB, MX (PM3MYCCKHUMH CBOMCTBAMHM; N3yUCHHE PE3YITATOB KOPPO3HH METAILIIOB
(BO3MOKHO HCIOJIb30BAaHHE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS
OKCHJIa Kbl U HATPHS C BOAOM (BO3MOKHO HMCIIOJIB30BAaHHE BHICOMATEPHUAIIOB);

HCCICAOBAHHC CBOMCTB >KECTKOM BOJBI; ITpoHnecCa TrOpCHUA KCJIC3a B KHCJIO- POJAC
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(BOBMOXHO  WCIIOJIb30BAaHUE  BUICOMATEpUAJIOB);  TMPU3HAKOB  TPOTEKAHMS
KaueCTBEHHBIX PEaKINii Ha MOHBI (MarHus, KaJbI¥s, ATFOMUHUS, ITIMHKA, xene3a(ll) n
xenesa(Ill), menu(Il)); nabGnroaeHne U onMKMcaHUEe MPOLIECCOB OKpAIlIMBaHUs TIAMEHU
MOHAMH HATPHs, Kaausl M KalbIUs (BO3MOXKHO HCIIOJIB30BAHHME BHJICOMATEPHAIIOB);
UCCIIeI0BaHNE aM(POTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U TUAPOKCHIA ITHHKA;
pEIICHHE OKCICPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHelmmue MeTtauibl U X
COCTMHCHHUS.

XuMHA U OKpY:KaLIas cpeaa.

HoBeie MaTepualibl U TEXHOJOTHMHU. BerecTBa m MaTepuaibl B MOBCEIHEBHOM
KU3HU dYeJoBeKa. XWMHUS M 370pOBbe. be30macHoe HCMOIb30BaHUE BEIICCTB U
XHMHYECKUX peakiuii B ObITy. I[lepBas TOMOIIL TpH XUMHUYECKHX OXKOTaX M
oTpaBicHUAX. OCHOBBI DIKOJOTHYCCKON TI'PAMOTHOCTH. XUMHYECKOE 3arps3HCHUE
OKpYyXkaromel cpenpl (mpeaenbHas AomycTUMasi KoHieHTparus Bemects — [1JIK).
Posib XUMUH B pEIICHUH 3KOJOTHUSCKHUX MTPOOJIeM.

[TpupoaHbIe MCTOYHUKH YTIICBOJOPOAOB (Yrojib, NMPUPOIHBIN Ta3, HETh),
IPOIYKTHI X TIEPEePaOd0TKH, KX POJIb B OBITY M IPOMBIIIJICHHOCTH.

XVUMHUYECKHH SKCTICPUMEHT: U3yUeHHE 00Pa3I[0B MaTEPHAIIOB (CTEKIIO, CILJIaBbI
METaJJIOB, TIOJIUMEPHBIC MaTePHAIIbI ).

MexnpeaMeTHbIe CBSI3H.

Peanuzanms MeXNpeIMETHBIX CBA3CH NMPH M3YYCHUU XUMHUHU OCYIIECTBIIICTCS
4yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U IOHSTHH,
SBIISIIOIIUXCSA CUCTEMHBIMU JUJIE  OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecTBEHHO-HAyUYHbIE TOHSATHSA: HaydHBIH (HaKT, THUIOTE3a, 3aKOH,
TEOpHS, aHAIW3, CHUHTE3, KiIaccupukamms, IEepUOIUIHOCTh, HAOJIOJICHHE,
AKCTIICPUMEHT, MOJICTUPOBAHNE, U3MEPCHHE, MOJIC/b, SIBICHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHS, MaTepuaibl. DU3MKa: MaTepHs, aTOM, JICKTPOH, MPOTOH, HEUTPOH, MOH,
HYKJIUJ, HM30TONBI, pPaJHOAKTUBHOCTH, MOJICKYJIa, OJJICKTPHUYCCKHH  3apsij,
MIPOBOJTHUKH, TTOJYIPOBOJHHUKH, JTHUAJICKTPUKH, (OTODIEMEHT, BEIIESCTBO, TEJO,

o0beM, arperaTHo€ COCTOSIHME BEIeCTBA, Tra3, pPacTBOpP, PACTBOPUMOCT,
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KPUCTAJUTMUECKasl PEIIeTKa, CIUIAaBbl, PU3NUECKUE BEIMYMHBI, SIUHUIIBI U3MEPEHUS,
KOCMHMYECKOE IPOCTPAHCTBO, IJIaHEeThI, 3Be3/1bl, CoHIIE.
buonorusa: ¢orocunres, apixaHue, Ouocdepa, dKOCHCTEMa, MUHEPATbHBIC
ya00peHus, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTA TeJIbHBIC BEIESCTRA.
['eorpadus: atmocdepa, rugpocdepa, MUHEpAIIbI, TOPHBIE MOPOJBI, MMOJE3HbIE

HCKOIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATHI OCBOEHMSA  YUYEBHOI'O
NNPEIMETA «XUMMHSA»

JInuHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE  pe3yNbTaThl  OCBOCHHMS  y4eOHOTrO mpeameTra  «XHUMHS»
JOCTUTAIOTCS B €IMHCTBE YUYCOHON U BOCIIUTATEIILHOM JESITEIbHOCTH B COOTBETCTBUHU
C TPAJAMIIMOHHBIMH POCCUHUCKUMHU COLMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU
[ICHHOCTSIMU, TPUHSATHIMH B OOIIECTBE MpaBWJIaMH W HOPMAaMH IIOBEJICHUS U
CIIOCOOCTBYIOT — MpoOIlecCaM  CaMOIIO3HAHMS, CAaMOPa3BUTHS W COIMATU3AIlIU
00y4Jaromuxcs.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM 4YHCIIE B
JacTH:

TIlampuomuueckozo BOCNUMAHU: IICHHOCTHOT'O OTHOIIICHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYIHOMY HACIIEIHIO, TOHUMAHHSI
3HAUEHUs XUMHUYECKON HAyKHM B JKH3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTU
BJIQJICTh JIOCTOBEPHOW WH(POpPMAIMEH O TEPEIOBBIX TOCTHKCHHSIX W OTKPBITHUAX
MHUPOBOM W OTCUCCTBEHHOW XWMHWH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPONCTBE MHpa M OOIIIECTBA.

I'padxcoanckoeo eocnumarnus: TPEICTABICHUS O COIMAIBHBIX HOPMaX W
MpaBWIaX MEKJIUYHOCTHBIX OTHOIICHWH B  KOJUIGKTHBE, KOMMYHHUKATHBHOMN
KOMIICTCHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,  Y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPYECKOM W JAPYrHX BHJAAX JIEATSIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM JIEATCIIBHOCTH IPU BBIMOJIHCHWH YYCOHBIX, TO3HABATEIbHBIX 3aJad,

BBIIIOJTHCHUHM  XMMHWYCCKHX  OKCIICPUMCHTOB, CO34aHNN y‘—Ie6HBIX IIPOCKTOB,
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CTpeMJICHUSI K B3aUMOIIOHUMAHUIO W B3aMMOIIOMOIIM B TIpoliecce ATOM yueOHOMU
NEATEIIbHOCTH; TOTOBHOCTM OLEHHUBATh CBOE IIOBEIEHUE U IIOCTYNKH CBOMX
TOBAapHUIIEH C MO3MUMHA HPABCTBEHHBIX W IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJICICTBUM ITOCTYIIKOB.

Llennocmu HayuHo020 NO3HAHUA

° MHUPOBO33PEHYECKUX MPEACTABICHUNA O BEUIECTBE M XHUMHUYECKOHN
pEaKiuy, COOTBETCTBYIOIIMX COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKd H
COCTaBJISIOIIMNX OCHOBY JUI TOHMMAaHWA CYIIHOCTH HAy4YHOW KapTHHBI MHpA;
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI MPUPOJIbI, B3AUMOCBSI3AX
YeJi0BeKa ¢ MMPUPOJHOM CPEION, O POJIM XUMUHU B IIO3HAHUHU DTUX 3aKOHOMEPHOCTEM;

o NO3HABATENbHBIX MOTHBOB, HAIIPaBJICHHBIX HA I[IOJYyYEHHE HOBBIX
3HAHUM TO0 XWMHUH, HEOOXOAMMBIX JUIsi OOBACHEHHsS] HAOJIIOAEMbIX MPOILECCOB U
SIBJICHUM;

o NO3HABaTEIbHOM, MHOPMAIIMOHHON U YUTATEIbCKON KYJIBTYpHI, B TOM
YHCJIe HaBBIKOB CAMOCTOSITENIbHOW pabOThl C YYEOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATypOd,  JIOCTYNMHBIMH TEXHUYECKUMH CpEICTBaMH  MHGOPMAIIMOHHBIX
TEXHOJIOTHM;

o UHTEpeca K 00YUYEHUIO U TMO3HAHUIO, JII0OO3HATEIbHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOOOPa30BaHUIO, IPOSKTHON U MCCIIEOBATENbCKOM A TEIILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPABICEHHOCTH U YPOBHS 00y4YEeHUS B JaJIbHEUIIIEM;

Dopmuposanusi  Kyibmypsbl  300p08bs:  OCO3HAHUS LIEHHOCTH  >KU3HU,
OTBETCTBEHHOT'0 OTHOIIEHHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKHM Ha 3J0pOBBIH 00pa3
’KU3HU, OCO3HAHMSI MOCJIEACTBUM W HENPUITHUS BPEIHBIX NpUBBIYEK (YNOTpeOaeHus
QJKOTOJIsl, HApPKOTUKOB, KypeHHs), HEOOXOAMMOCTH  COOJIOACHHUS  IPaBHI
0e30MacHOCTH MpH OOpalleHHUH ¢ XUMUYECKHUMH BEIIECTBAaMU B OBITY M peanbHOMN
KU3HU;

Tpyoosoco eocnumanus: UHTEPECa K MPAKTUIECKOMY M3YUYEHUIO Ipodeccuit u
TPyZa pa3iau4HOrO POJa, YBAKECHHUE K TPYAY U PE3yJIbTaTaM TPYIOBOU EATEIBHOCTH,
B TOM YHUCJI€ HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHUN IO XUMHUHU, OCO3HAHHOTO

BHIOOpAa WHIMBUAYAIbHOW TPACKTOPUU MPOJOJDKEHHUS 00pa3oBaHUs C  Y4ETOM
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JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH; ycmemHoW MNpodecCUOHANIBHOW — JEATENIbHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHUN; TOTOBHOCTH aJaliTUPOBATHCS B MPOGECCUOHATIBHON Cpeie;

IKoN02UUecK020 80CNUMAHUA:

o AKOJIOTHUYECKH 11€JIECO00PA3HOI0 OTHOIIECHUS K MPUPOJIC KaK UCTOUYHUKY
KU3HU Ha 3emMJie, OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHMUS LIEHHOCTH 3JI0POBOrO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
GU3UYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHUS IIEHHOCTU COOJIIOJACHUS
paBuiI OE30MacCHOr0 MOBEJEHUS MpU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIUsX,
YTPOKAIOUIMX 3I0POBBIO U )KU3HU JIIOJIEH;

o CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4aeMble MPU W3YYEHUU XUMUH,
JUISL pellieHusl 3aJlay, CBSI3aHHBIX C OKPYXKAIOUIEW MPUPOJHON CpeoH, MOBBIIICHUS
YPOBHS  DKOJIOTMYECKOW  KYyJbTYphl, OCO3HaHMs  TIJIOOAJBLHOTO  XapakTepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH UX pelIeHus MOCPEICTBOM METO/I0B XUMUH;

o AKOJIOTUYECKOTO MBIIUICHHUS, YMEHHS pPYKOBOJICTBOBAaThbCSI WM B
N03HABATENbHOM, KOMMYHHKAaTUBHOUN U COLIMAIIBHON MPAKTHUKE.

CneunanbHble TMYHOCTHBIE Pe3yJIbTaThl:

° YMEHUE COMOCTABIISITh 3pUTENbHBIE BIIEYATICHUS C YUETOM MOJIYYEHHBIX
3HaHUK 00 OCOOCHHOCTAX CBOETO 3PUTEILHOTO BOCIHPHUATHS, HAa OCHOBAaHUU
cOpPMHUPOBAHHBIX TMPEACTABICHUA O TMpeaMeTax U SBICHUAX OKpYXaroueh
JIEUCTBUTEIIBHOCTH;

o c(hOpMHPOBAHHOCTh MOTHBAIIMM K OOYYEHHIO W IIEJICHANPABICHHOMN
[MI03HABATENBHOU 1€ TEIbHOCTH;

° CIIOCOOHOCTh K OCMBICICHHUIO W Au(depeHITNauil KapTUHBI MHpa, €¢

BPEMEHHO-TPOCTPAHCTBEHHOM OpraHu3aIluu.

MeTanpeaMeTHbIe pe3yJbTAThI
B cocraBe wmeTanmpeaMETHBIX PE3YyJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHusT MUPOBO33PEHUSI OOIIEHAYYHbIE MOHITHUS (3aKOH, TEOPHs, MPUHIIUII,

rurnoresa, (pakt, cucrema, Mmpolecc, IKCIEPUMEHT U JIp.), KOTOPhIE UCTIOJIB3YIOTCS B
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€CTECTBEHHO-HAYYHBIX YU€OHBIX NMpeAMETaX U MO3BOJIAIOT HA OCHOBE 3HAHUH U3 3TUX
peaMeTOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHOM HAYyYHOW KapTUHE MUpa, U
YHUBEpCaJIbHbIE  y4ueOHble JCHCTBUS  (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,
pPEryJIsITUBHBIE), KOTOpble  oOecreuuBalOT  (POPMUPOBAHUE  TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO YyUEOHOH AESITEIbHOCTH.

MeranpenMeTHbIE pe3ydabTaThl OCBOEHHUSI y4yeOHOro mnpeameTa «XUMHUs»
OTpakaloT OBJAJCHUE YHHMBEPCAJIbHBIMU I103HABATENIBHBIMU JIEUCTBUSIMH, B TOM
quce:

bazosvimu nocuueckumu oeucmeusamu.:

o YMEHHEM HCHOJb30BaTh MPUEMBI JIOTUUECKOIO MBIIUICHUS TpHU
OCBOCHMM 3HAHUMW: pACKpPbIBATh CMBICT XHUMHYECKUX TMOHATHUH (BBLACIATH WX
XapaKTepHble NPU3HAKHU, YCTaHABIMBATh B3aWMOCBSA3b C JPYTMMH TOHATHUSIMH),
UCIIOJIb30BaTh MOHATHUS JUIsl OOBSICHEHHS OTAENbHBIX (PAKTOB M SIBICHUMN; BHIOUPATH
OCHOBAaHMS U KPUTEPUH JUIsl KJIACCU(PUKALUU XUMHUYECKUX BEIIECTB M XMUMHUYECKUX
peaxkiuii; ycTaHaBIUBaTb IPUUYMHHO-CIEACTBEHHBIE CBSI3UM MEXIY OOBEKTaMHU
U3yYEHUs; CTPOUTH JIOTMUECKHE PACCYXKIEHUS (MHIYKTUBHBIC, NEIYKTHUBHBIE, II0
aHaJIOTHN); J1eJaTh BHIBOJIbI U 3aKIFOUEHUS;

o YMEHUEM TNPUMEHATh B IMPOLIECCE MO3HAHUS MOHATHS (MpPEAMETHBIE U
METanpeAMETHbIE), CUMBOJINYECKUE (3HAKOBBIE) MOJENH, UCIOJb3yEeMblE€ B XHMUHU,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIE B XMMHHM MOJIEIbHbIE MPEACTABICHUS —
XUMHUYECKUH 3HaK (CMMBOJI D3JIeMEHTa), XuUMHUYeckas (opMmyna U ypaBHEHUE
XUMHYECKOW peaklMd — IPHU PEUIeHUH Y4eOHO-IIO3HABATENBHBIX 33/a4; C Y4ETOM
9TUX MOJIEJBHBIX MPEJCTaBICHUN BBIABIATh M XAPAKTEPU30BaTh CYIIECTBEHHbIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XUMUYECKUX PEaKLIU;
BBIIBIATH  OOLIME  3aKOHOMEPHOCTH, NIPUYMHHO-CIEJICTBEHHBIE  CBS3M WU
IIPOTUBOPEYMS] B M3Y4aeMbIX MIpOILEcCaxX W SBJICHUAX; MpeajiaraTb KPUTEPUU IS
BBISIBJICHUSI ITHUX 3aKOHOMEPHOCTEH M NPOTUBOPEUUI; CaMOCTOSITEIBHO BBIOMPATH
crnoco0 pemeHusi ydyeOHOW 3a7aud (CpaBHHUBATH HECKOJIBKO BapUaHTOB pELIEHUS,
BbIOMpaTh HaumOoJjee MNOAXONAIMHA C Y4ETOM CaMOCTOATENbHO BBIJIEICHHBIX

KpUTEPHUEB);
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basosvimu ucciedosamenvckumu 0eucmeusmu:

o YMEHUEM  HCIOJIb30BaTh IOCTaBJICEHHbIE BOMPOCHI B  KAuyeCTBE
MHCTPYMEHTA MO3HAHUS, a TAKXKE B KQU€CTBE OCHOBBI JJIs1 ((OPMUPOBAHUS TUIIOTE3BI
10 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYKJICHUM;

o npuoOpeTeHre OMbITa MO MJIAHUPOBAHUIO, OPTaHU3AIUUA U TPOBEICHUIO
YUYEHUYECKUX OKCIEpPUMEHTOB: yMEHHEe HaOJIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ysbTaT, (GopmynupoBaTh 000OIICHUS U
BBIBOJIBI 110 pPe3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTYET O
poJielaHHON padoTe;

Pabomoii ¢ ungpopmayueii:

o yMEHHEM  BbIOMpaTh,  aAHAJIWM3UPOBATH M HMHTEPIPETUPOBATH
UH(OPMAIIMIO PAa3IUYHBIX BUIOB M (POpM MpEACTaBICHUS, TOJTYYAEMYIO U3 Pa3HBIX
UCTOYHUKOB  (HAYYHO-TIONMYJISIPHAs ~ JUTEpaTypa XHUMHYECKOTO  COJEpKaHuUs,
CIpaBouHble  mocoOus, pecypchl  MHTepHeTa);  KPUTUYECKH  OIICHUBATh
IPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HHPOPMAILIUIO;

o YMEHUEM NPUMEHATHh PA3IUYHbIE METOABl M 3alpPOChl MPHU MOHUCKE H
otOope MHPOPMALIMKA U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJIsI BBITIOJTHEHUS
y4eOHBIX W TO3HABATENBHBIX 3a7a4 OMPEACIEHHOTO THUIIA; MPUOOPETECHUE OMbITa B
0o0JaCTH  MCIMONB30BaHUA  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUIA,
OBJIQJICHUE KYJIbTYpOW aKTUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IMOHUCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BHIOMPATh ONMTUMAJIbHYIO (HOpPMY MpeacTaBiIeHUs HHPOPMALUMH U
WUTIOCTPUPOBATh  pEIIaeMble 3ajladyd  HECIOXKHBIMU CXEMaMH, JuarpaMMami,
apyruMu popMaMu rpaduKu U UX KOMOMHAITUSIMU;

o YMEHUEM HCMOJIb30BaTh W aHAJIM3UPOBATh B IMpolecce y4eOHOU u
MCCJIEI0OBATEILCKON NEATETbHOCTH HWH(POPMAIMIO O BIUSHUW TMPOMBIIIICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYIKAIOLIEH MIPUPOIHON CPEBI;

Yuueepcanohvimu KOMMYHUKAMUBHBIMU OCUCMEUAMU.

o YMEHUEM 3aJ]aBaTh BOMPOCHI (B XOJI€ AUaiora W/WIM JIUCKYCCUHU) IO
CyILIeCTBY 00CYKJIaeMOi TeMbl, (DOPMYJIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIIBHO

BBINIOJTHEHUS MPEJIOKECHHOMN 3a/1a4H;
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o NpUOOpPETeHHE  OMbITa MPE3CHTAIMM  PEe3YyJIbTAaTOB  BBIMOJIHEHUS
XUMHUYECKOT0 JKCIepUuMeHTa (1abopaTopHOro OMbITa, J1a0OpaTOPHOM pPadOTHI IO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO ITPOEKTA);

° 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IMO3HABATEIBHOMN
U HCCIIEIOBATENbCKOM JIESATEILHOCTH TPHU PEIICHWU BO3HUKAIONIUX MpoOJieM Ha
OCHOBE yué€Ta OOIIMX WMHTEPECOB W COTJIACOBaHUS MO3ULUKN (0OCYXIEeHHS, OOMEH
MHEHMSIMU,  «MO3TOBBIE  IITYPMBI», KOOpPAWHAIIMS COBMECTHBIX JICHCTBUIA,
OTIpeIeJICHNE KPUTEPHUEB 0 OIICHKE KAYECTBA BBIMOJHEHHOU pabOThI U JIp.);

Yuusepcanonvimu pecynamusHvimu 0etucmeusimu.

o YyMEHHUEM  CaMOCTOSITEIbHO  OMNpENeNsATh  IEeIu  JCeSTEIbHOCTH,
IJIAHUPOBATh,  OCYIIECTBIATh, KOHTPOJUPOBATH W  NPH  HEOOXOJUMOCTU
KOPPEKTUPOBATHh CBOKO JICSITEIHHOCTh, BBIOMpPaTh Hanbosee 3P(HEKTUBHBIC CITOCOOBI
peleHrs y4eOHBIX M IO3HABATENbHBIX 3aJlady, CaMOCTOSITEIBLHO COCTAaBJISATH WIIH
KOPPEKTUPOBATh MPEJIOKEHHBIA aJTOPUTM AEUCTBUN NPH BBINOJIHEHUU 3aJaHUN C
y4€TOM TMIOJIyYeHUs] HOBBIX 3HAaHMM 00 H3ydaeMbIX OOBEKTaX — BeIleCTBaX H
peaKIusaX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATa 3asIBJICHHOMN LIEIH;

o YMEHUEM HCHOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B
YCJIOBUU 3aJIaHUU.

CneunanbHble MeTanpeAMeTHbIE Pe3yJbTAThI:

° YMEHUE HCIIOJIb30BaTh COXPAHHBIE AHAIMU3ATOPHl B PAa3IMYHBIX BUAAX

TesTeNbHOCTH (YueOHO-TI03HABATEIHHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° MPUMEHATh  3PUTEIBHO-OCA3ATENBHBIA  croco0  oOcienoBaHus |
BOCIIPHUSTHS;
° YMEHHUE TI0JIb30BaThC COBPEMEHHBIMH CpEICTBAMU KOMMYHHUKAIHH,

TUDIOTEXHUYECKUMH CPEJICTBAMHU, TPUMEHSIEMBIMHU B y4€OHOM MPOIIECCE;

° YMEHUE IMJIAaHUPOBATh MPEAMETHO-NPAKTUYECKUE JEUCTBUS C YYETOM
HMMEIOIIETrocs 3pUTEIBHOTO IMarH03a B COOTBETCTBUHU C MOCTABICHHON 3a1auei;

° YMEHUE TPOSIBISATh B KOMMYHHUKATUBHOM JEATEILHOCTU, aJCKBATHBIC
cUTyaluu, HeBepOabHbIe (POPMBI OOILICHHUS;

° YMEHHUE BECTU CaMOCTOSITENIbHBIN MMOUCK UH(OpMaLINHY;
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° CHOCOOHOCTh K  MpeoOpa3oBaHHIO, COXPAaHEHHIO H  Iepenaye
uHOpMAaIUH, TIOIYYCHHOHN B pe3yIbTaTe YTCHUS WIH ayIUPOBAHNUS;

° CIIOCOOHOCTh y4YacTBOBAaTh B PEUEBOM OOIIECHUHU, COOJIO/Iasi HOPMBI
pPEUeBOTO ITHUKETA, aJeKBATHO MCIIOIB30BATh )KECThl I MUMUKY;

° CHOCOOHOCTh OIIEHWBATh CBOIO Peub C TOUKHU 3PEHHUSI €€ COJepiKaHus,
A3BIKOBOTO O(DOPMIICHMUS;

° YMEHHE HAaXOJWTh TPaMMaTHYECKWE W pPEuUeBble OIIMOKH, HEIOYETHI,
UCTIPABIISITh UX;

° yMEHHE IUIAHUPOBaTh, KOHTPOJMPOBATH M OIICHUBATH yUeOHBIC
JACUCTBUS C Yy4YETOM, HMMEIOMIErOCs 3PHUTEIBHOTO JHarHo3a B COOTBETCTBUHU C

IMOCTaBJICHHOM 3a)1aqel71 " YCJIOBUSAMHU €€ pCaJIN3allun.

IIpeamMeTHbIe pe3yabTaThI
9 kaacc

° PacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHI: aTOM, MOJIEKYIa,
XUMHUYECKHUI AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS
¥ HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIECTBAa, MOJIb, MOJIIpPHAsl Macca, MaccoBas JOJII XUMHUUYECKOro 3Jie-
MEHTa B COCIMHCHUHU, MOJISPHBIH OO0BEM, OKCHJ, KHCJIOTa, OCHOBAHHWE, COJIb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKHCJICHUS, XUMHUYECKass  peaKIus,
KJaccuUKaIUs PEaKIUi: PeakiMu COSIUHCHHsS, PEaKIMHM Pa3IoKCHUS, PCAKIIUH
3aMEIIeHHs], pPeaklud 00- MeHa, JK30- W DHIOTEPMHUYECKHE PEaKIUH; TEIJIOBOU
adekT peaknuu; SIPO aToMa, AICKTPOHHBIM CIIOM aroma, aTroMHas OpOWTaIb,
paauyc aToma, XMMHYECKas CBs3b, IMOJSpHAsS M HEIMOJSPHAas KOBAJICHTHAs CBS3b,
HWOHHAs CBS3b, HOH, KATHOH, aHMOH, PACTBOP, MAacCOBasl JIOJA BEIIecTBa (IIPOICHTHAS
KOHIIEHTpAIHs) B PaCTBOPE;

° WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (CM. TI.
1) ¥ MPUMEHSTH ATU TOHATHS IPU ONMUCAHUH BEIIESCTB M UX IMPEBPAICHHH;

. HCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JUIS COCTaBICHHUS (PopMyi

BEIIECTB U YPABHECHUN XUMHUYECKUX PEaKIUM;
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° ONpENENATh  BAJEHTHOCTh  aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSAX; CTEMEeHb OKHUCJICHUS JJIEMEHTOB B OWHApPHBIX COCIUHCHUSX;
MIPUHAJJICKHOCTh BEIIECTB K OMPENEeNEHHOMY KJIAcCy COEIUHEHHM Mo (opmylam;
BUJI XUMHUUYECKOU CBsI3U (KOBAJICHTHAS U MOHHAs) B HEOPTaHUUYECKUX COCTMHEHUSX;

° packpbiBaTh cMbIca Ilepunoamueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJIMYECKON 3aBUCHMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT WX MojoxeHus B Ilepronndeckoil cucteme; 3aKOHOB COXPaHEHMS
MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa
ABorajpo; ONUCHIBaTh W XapakTepuszoBaTh TabmuuHyio ¢dopmy Ilepuoanueckoit
CHUCTEMbl XUMUUYECKUX HJIIEMEHTOB: pa3invaTh MOHSATUS «rjaBHas moarpymnmna (A-
rpymnmna)y u «modbounas mnoarpynmna (b-rpymma)», Manbie U OOJBIIHE TMEPUOIHI;
COOTHOCUTHh 0003HAYECHUS, KOTOphIe UMEIOTCs B Tabsmie «llepuoanueckas cucrema
xuMudeckux aneMeHToB J[. M. MenjgeneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3aps] sjpa, oOlee Yucio
AIEKTPOHOB U PACIPEACIICHUE UX I10 AIEKTPOHHBIM CIOSIM);

° KJacCu(UIUPOBATh  XMMHUYECKHE  DIIEMEHTHI; HEOpraHU4YeCKue
BEILECTBA; XMMHUUYECKUE pEaKUUU (TI0 YUCIY M COCTABY YYACTBYIOLIMX B pEaAKUUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

° XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IMOATBEpkKAas OMNHCAHUE NPUMEPAMU  MOJIEKYJISPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

° IIPOTHO3UPOBATh  CBOWCTBA BEWIECTB B  3aBUCUMOCTHM  OT MX
Ka4eCTBEHHOI'0 COCTaBa; BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKHUX IPEBPALICHUN B
Pa3IMYHBIX YCIOBUSIX;

° BBIYUCIIATh OTHOCHUTEJNBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO MAaccChl
BEI[ECTB; MAaCCOBYIO JOJII0 XHMHYECKOTO dJeMEHTa Mo QopMylie COCTMHCHUS;
MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOpPE; MNPOBOAUTH PACYETHI MO YPABHEHHUIO
XUMHUYECKOW pEaKIUH;

° MPUMEHATh OCHOBHBIC OINEPALMU MBICIUTEIBHON NESTEIbHOCTH —

aHallu3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHHE, CHUCTeMaTH3allhio, KiacCH(uKaIuio,
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BBISIBIICHUE MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — JIJIsl U3yUEHUS] CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKINil; €CTECTBEHHO-HAYyUHbIE METOJbl MO3HAHUS — HAOIIOJCHUE,
U3MEpEeHue, MOJICTUPOBAHUE, IKCIIEPUMEHT (peasibHbIA U MBICJICHHBIN );

° CIEIOBaTh  IPABWIAM  TOJB30BAHUS  XUMHUYECKOM  IMOCYAOM U
7a00paTOpHBIM 00OpPYAOBAaHUEM, a TaKKe IMpaBUJIaM OOpaIlleHHs] C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHUX
OMBITOB MO TIOJYYEHHUIO M COOHUpPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOJa U
KHUCIIOPOJIa), TPUTOTOBIEHUIO PACTBOPOB C OMNpeAeIEHHON MaccoBOW joJiei
PacTBOPEHHOIO BEIIECTBA; MJIAHUPOBATH M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
0 paclo3HaBaHHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TIOMOIIbI HWHIUKATOPOB

(;makmyc, dheHondTanenH, METHIOpaHX U Jp.).

10 knace

. pPacKphIBaTh CMBICI OCHOBHBIX XUMHMYECKUX TOHATUN: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO,  BAJEHTHOCTb,  DJIEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHUCJIEHUS,
XUMHYECKasi peakiusi, XUMUYecKas CBA3b, TEIJIOBOM A(h(eKT peakiuu, MOJib,
MOJIIPHBIN  00BEM, pPaCTBOP; AIIEKTPOIUTHI, HEIIEKTPOIUTHI, AIICKTPOIUTHUECKAS
JUCCOIMAIIMSI, PEaKIIMd MOHHOTO OOMEHa, KaTalu3aTtop, XMMHUYECKOe paBHOBECHE,
oOpaTUMble W HEOOpaTUMBbIE pEAKIMHU, OKHUCIHUTENIb- HO-BOCCTAHOBUTEIHHBIC
pEaKLHUH, OKHCIUTED, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPONINS,
aM(pOTEepHOCTh, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METaUTHYecKas),
KpHUCTAJUIMYECKasl PEemETKA, KOPPO3USl METAJUIOB, CIUIABBI; CKOPOCTh XUMHUYECKOU
peakiuu, npeaenbHo nonyctumas konnentpauus (I11K) Bemectna;

. WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM. TI.
1) ¥ IpUMEHSTh ATU MOHATHUA MPU ONMHUCAHUY BEILIECTB U UX MPEBPAILCHUH;

. UCIIOJIb30BATh XMMHMUYECKYI0 CHUMBOJIUKY [Jii COCTaBieHUs (Hopmyl
BEIIECTB U YPABHECHUN XUMHYECKUX PEaKIUM;

. ONPEAENATh BAJEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIIEMEHTOB

B COCIMHCHUAX PA3JIMIHOIO COCTaBad, IPHUHAICIKHOCTh BCHICCTB K OHpeHeHéHHOMy
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KJIACCy COEIMHEHUN 1Mo (opmysiaM; BUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAS,
METaJUINYeCKasl) B HEOPraHMYECKUX COEIMHEHHUAX; 3aps] HOHA MO XUMHUYECKOU
dopMyIie; xapakTep cpeabl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX COCIUHEHUU, THUI
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOI'O BEILIECTBA;

. packpbiBaTh cMmbich llepuomnueckoro 3axkona JI. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHUE: OINHCHIBATH W XapaKTepU30BaTh TAOIHYHYIO
dopmy Ilepuoamdeckol CUCTEMBI XMMHYECKUX D3JIEMEHTOB: pa3jiudaTh IMOHSITHUS
«rnaBHas noarpymnmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIIME NEPHO/Ibl; COOTHOCUTHh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B IEPUONYECKON
Ta0NMUIlEe, C YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB M 3apsij s/ipa, o0lIee YUCIO AIEKTPOHOB U pacIpe/ielieHue UX Io
AJIIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
AJIEMEHTOB M UX COCAMHEHUH B Mpeeiax MaJIbIX MePHUOJIOB U TJIABHBIX MOJ1- TPYHI C
Y4E€TOM CTPOEHUS X aTOMOB;

. KJacCu(UIUPOBATh  XMMHUYECKHE  DIIEMEHTHI; HEOPraHUYECKUE
BEIIECTBA; XMMHUUYECKUE pEaKUUU (TI0 YUCIY M COCTABY YYACTBYIOLIUX B pEaAKUUU
BEIIECTB, M0 TEIUIOBOMY (P PEeKTy, 0 U3MEHEHUIO CTETIEHEH OKUCIEHUS XUMUYECKUX
3JIEMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATH) OOIIHME W CHEIU(PUUSCKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIAs ONHCAHUE IpUMEpPaMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIMX XUMHUUYECKUX PEAKLIHIMA;

. COCTaBJISITh YPAaBHEHUS DIIEKTPOJMTUYECKOM JUCCOLMALMUA KHUCIIOT,
1IeJI04Yeld U COJIEH; TOJIHbIE U COKPAIIEHHbBIE YPABHEHUS Peaklil HOHHOTO OOMEHa;
YpPaBHEHUs pEaklUUi, IOATBEPKIAIINX CYIIECTBOBAHUE T'E€HETUYECKOW CBA3U
MEXKy BEIIECTBAMHU PA3JIMYHBIX KIJIACCOB;

. PacCKphIBaTh CYIIHOCTHh OKHCIIWTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU
MOCPEACTBOM COCTAaBJICHHUS 3JIEKTPOHHOI'0 OanaHca ATUX peaKIuii;

. MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS;
BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX MTPEBPAIIEHNUN B PA3JINYHBIX YCIOBUSIX;

° BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIPHYIO W MOJIIPHYIO MACChI
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BEILIECTB; MAaCCOBYIO JOJII0 XMMHYECKOrO JJIeMeHTa Mo (opMmyse COCAUHEHUS;
MAacCOBYIO0 JIOJIF0 BEIIECTBA B pPACTBOPE; MPOBOAUTH PACYETHI [0 YPABHEHUIO
XUMHYECKOU PEaKLINH;

. CIEIOBaTh IIPABWJIAM  TMOJIb30BAHUS  XMMHUYECKOM  MMOCYAOM U
7a00paTOpHBIM 00OpPYAOBAaHUEM, a TaKKe IMpaBUJIaM OOpaIlleHHs] C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIMOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB TO TIOJYYEHHUIO W COOMpaAHUIO Ta3000pa3HBIX BEHIECTB (aMMuaka U
YTJIEKUCIIOTO Ta3a);

o IPOBOJINTh  PEAKUMH, TNOATBEPKIAAOIINE KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MYTEM XJIOPHUA- OpPOMHII-, UOIUI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, TUIPOKCUJI-UOHBI, KATHOHBI aMMOHUS U
MOHBl ~ M3YYEHHBIX  METAUIOB, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

o IIPUMEHATh OCHOBHBIE ONEPALMA MBICIUTEILHON JEATEIBHOCTH —
aHaJu3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATHU3aI1I0, BBISBICHUE TPUIMHHO-
CJICICTBEHHBIX CBSI3€M — I M3YYECHUSI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIUN;
€CTEeCTBCHHO-HAyYHbIE  METOJbl  TO3HaHUS —  HAOJIOJICHWE, HU3MEpCHHE,
MOJICTTUPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICJICHHBIN ).

CrnenuajbHble pe3yJbTaThl:

. BJIQJICHHEC MPABUJIAMU 3aITKCH (OPMYIT M CIICIIMAIbHBIX 3HAKOB;
. BJIQJICHHE TEXHUKON mTpeoOpa3zoBanus GopMyi U BhIpAKEHUH;
o BJIAJICHUE 3PUTEIBHO-0OCSA3aTEIBHBIM  CIIOCOOOM  OOCIIC/IOBaHHS W

BOCHPHSITHS IIBETHBIX HJIM YEPHO-OENBIX (KOHTPACTHBIX) PENbePHBIX U300paKeHUN

(wmrocTparuii, TabIuI, CXeM, MAaKETOB, YEPTEKHBIX PUCYHKOB, TpauKOB U T.II.).
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TEMATHUHYECKOE IIVNTAHUPOBAHMUE 110 IPEIMETY «XUMMUSA»
Bcero 136 4., u3 Hux 7 4. — pe3epBHOE Bpems

9 kiaacce

(2 4. B Hes1es110, BCero 68 4., u3 HUX 3 4. — pe3epBHOE BpeMs)

Paznennl
NporpamMmsbl, 1
KOJIHNYECTBO
JacoB,
OTBOJAUMOE Ha
UX U3yYeHHe

OcHoBHOE€ CoacpKaHue

OcHoOBHBIE BH/IBI JeSITEJIbHOCTH oﬁyqamumxca

[TepBoHayanbHbIE
XUMUYECKHE
noHsTHs. (15 4.)

[Ipenmer xumun. Ponp XuMuu B KW3HU 4YenoBeka. Tena u
BeniecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ArPEraTHOE COCTOSIHHE
BEIICCTB.

IlonaTue o MeTonax MHO3HAHHS B XUMHU. XHMHUS B CUCTEME
Hayk. YucTteie BemecTBa u cMecu. CiocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE dJIeMEHTbl. CHMBOJIBI
XUMHUUYECKUX 3JIeMEHTOB. [IpocThie U cliokHbBIE BelecTBa. ATOMHO-
MOJIEKYJIPHOE YUEHUE.

Xumudeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX
9JIEMEHTOB. 3aKOH ITOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS
aToMHas macca. OTHOCUTENbHAsI MOJIEKYJsApHast Macca. MaccoBas
JIOJISI XUMUYECKOTO PJIEMEHTA B COCIUHCHHM.

DuU3NYECKUE U XUMHUYECKHE SIBJICHUS. XMMHUYECKasl peakius u
e€ NpU3HaKU. 3aKOH COXPAHEHHUS MACChl BEUIECTB. XHMHUYECKHE
ypaBHeHUs. Knaccubukamuss XUMUYECKUX peakiui (CoeauHeHus,
pa3oKeHMs, 3aMeIeHus, 0OMEHa).

XMMHUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY0H,
¢ mpaBuiIaMu paboOThl B JIAOOpATOpUU M MpuEMaMHu OOpalieHHUs C
7a00paToOpHBIM  000pYJAOBaHMEM;  HW3YUY€HHE U  OIHCAHHE
(bM3UYECKUX CBOWCTB O0OOpa3lOB HEOPraHUYECKHUX  BEIIECTB;
HaOmoneHne (Qu3ndyeckux (TMIaBIEHHE BOCKA, TasHUE JIbJA,
pacTUpaHHe caxapa B CTYIKE, KUIIEHWE M KOHJEHCAlus BOJAbI) U
XUMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEAHOM MPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCJIOTOM) SIBJICHHWH, HAOIIOJIeHHe W
ONMCAaHUE  TPU3HAKOB  MPOTEKAHUSA  XUMHUYECKMX  peakuui

PAacCKpbIBAaTh CMBICI U3y4a€MbIX IOHITHH;

PaCKpbIBaTh pOJIb XUMHUHU B IMPUPOAEC U KHU3HU YCIIOBCKA,
€€ CBA3b C APYIUMHU HayKaMU;

pasiindyatb YUCTBIC BCHICCTBA M CMCECH; OJHOPOJHBLIC H
HEOTHOPOHEIE CMECH;

pasiinydaTtb (1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC SABJICHHUA,
OTIPENeNATh MPU3HAKU XUMUYECKUX PEAKIHUN U yCIOBUS
UX MIPOTEKAHUS,

CJIeI0BaTh MpaBHJIaM IMOJIb30BAHUSI XUMUYECKOU TOCYI0H
U J1abopaToOpHBIM 000PYJOBAaHWEM, a TaKXKe IpaBUIaM
oOpallleHrs ¢ XMMUYECKUMU BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMU 10 BBIMOJIHEHUIO MPAKTUYECKUX PadoT;
IUTAHUPOBATh U MPOBOAUTH XUMUYECKUHN SKCIIEPUMEHT T10
M3YYEHHUI0O M OMHCAHUIO (PU3NYECKUX CBOWMCTB BEIIECTB,
CIOCOOOB pa3/IesIeHNs CMECE BEIEeCTB;

MPUMEHSTh €CTECTBEHHO-HAyYHBIE METOJbl MMO3HAHUS (B
TOM 4Hucje HaOIroAeHrne, MOICIHPOBAHHE, SKCIIEPUMEHT)
U OCHOBHBIE OINEPALUU MBICIUTEILHON NEATEIbHOCTH
(cpaBHeHue, Knaccudukanus) JUisl U3y4eHHUS BEUIECTB U
XUMHYECKUX PEaKIIHii;

pPacKpbIBaTh CMBICI HM3y4aeMbIX TMOHATUNA W 3aKOHOB H
MPUMEHSITh 3TU TOHSTHS MIPHU OMKUCAHUH CBOMCTB BEIIECTB
U UX MIPEBpaIICHHUIA;

pa3nuuath  (U3MYECKHE W XUMHUYECKHE  SIBJICHUS,
OOBSICHATh HMX CYIIHOCTh C TOYKH 3pEHHs] aTOMHO-

30




(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUC JIOTBI C

MOJIEKYJISIPHOTO YUEHUS;

xjgopugoM Oapus, pasnoxenue rugpokcuga  wmeau(ll) mpu | e ompenensaTh MpU3HAKK XMMHYECKUX PEAKIHA, YCIOBHS HX
HarpeBaHuH, B3aUMOJENCTBHE kene3a ¢ pactBopoM cosn Meau(Il)); [pOTEKaHU,
U3y4CHHE CIIOCOOOB pa3liesieHus] cMeced (C MOMOILBIO MAarHuTa, | ® OOBSCHATh CYIIHOCTh (U3NYECKUX H  XHUMHYECKUX
¢unbTpOBaHUE, BBIAPUBAHUE, AUCTUIUIALMUA, XpomaTtorpadus), ABJIGHUH C TOYKM 3pEHUS aATOMHO-MOJIEKYJSPHOIO
IPOBEJCHUE OYMCTKHU ITOBAPEHHOMN COJIM; HAOIIOJAEHUE U ONHUCAaHUE YUEHUS;
pE3yJIbTaTOB IIPOBEJCHHUS OIBITA, HWIUIIOCTPUPYIOUIEIO 3aKOH | ®  KIacCH(DUIMPOBATh XMMHUYECKHE DPEAKIMH (10 YHUCIy H
COXPAaHEHHUS Macchl; co3/1aHue MozeIen MOJIEKYJI COCTaBY pearupyroInux 1 00pa3yronuxcs BEMECTB);
(IapocTepKHEBBIX). ® cocTaBiATh  (opMynbl  OMHApHBIX  BELIECTB IO
IIpakTnuyeckune padoThl: BaJICHTHOCTH M OIPEAESATh BAJIEHTHOCTh MO (popMmyiaam
Ne 1. IlpaBuna paboTel B jJabopaTopuu ¥ TPUEMBI OOpaIleHHs C BEIL[ECTB;
1a00paTOPHBIM 000PYIOBAHUEM. ® paccTaBiATh KOI()(DUIMEHTHl B YPaBHEHHUSIX XUMUYECKUX
Ne 2. Paznenenne cMmeceit (Ha mpuMepe OUYMCTKH MOBAPEHHOM COJIN). peaKIuii;
Boruucienus: ® CJef0BaTh NMPAaBUJIAM MOJb30BAHUS XUMUYECKOH MOCYI0N
® OTHOCHTEIbHOM MOJIEKYJISIPHON MacChl BEIICCTB; U 1a00paTOpHBIM OOOPYIOBaHMEM, a TaKXKe IpaBUIIaM
® MAacCOBOM JIOMM XHUMHUYECKOTO »dJeMeHTa 1o GdopmyIe oOpamieHuss ¢  BEIIeCTBAMH B COOTBETCTBHU  C
COEJIMHEHMUSI. UHCTPYKIUSMU  TIO0  BBINOJHEHHUIO  J1a0OpaTOpPHBIX
XMMHMYECKUX OTIBITOB;
® 1ICNIOJIb30BaTh IPU BBHINOJHEHUM Y4EOHBIX 3aJaHUil U B
IIPOLIECCE MCCIIEN0BATEIBCKON NEATEIBHOCTH
® HAyYHO-TIOMYJISIPHYIO JUTEpPATypy XMUMHYECKOTO
COZIEP’KaHUsA, CIPABOYHBIC MAaTEpUaNbl, PECYpPChl CETU
«uTepuery;
® BHICTPAauUBaTh pPa3BEPHYTHIC IHCBMEHHBIE M YCTHBIE
OTBETHl C OHOpoH Ha HMHPOPMALMIO U3 Y4yeOHMKA U
CIPAaBOYHBIX MAaTEpUaAIOB, TIPaMOTHO HCIOJb30BaTh
M3Y4YEHHBIN NOHATHITHBIN anmapaT Kypca XMMUU.
Baxueitmune Bo3nyx — cmeck rasos. CocraB Bo3ayxa. Kucimopony — | @  packpbIBaTh CMBICH H3Y4aeMbIX OHSATHIM U TPUMEHSATH 3TH
MIPEACTABUTENH JIEMEHT U IIPOCTOE BelecTBO. HaxoxaeHne Kuciopoaa B IpUpoAe, MOHATUSA IMPU ONHUCAHMM CBOWCTB BEIIECTB M HX
HEOpraHu4eckux | (puznyeckue u XMMHUYECKHEe CBOICTBA (peakuuu ropeHust). OKCuabl. peBpalieHui;
BemiecTB. (35 4.) | Ilpumenenne xkucnoposa. CrnocoObl MOIy4eHHs KHCIOpPOJAa B | ®  XapaKTepu3oBaTh  (OMHUCBHIBATh)  COCTaB  BO3IyXa,
1abopaTopud M TMPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B ¢usmyeckue M XMMHMYECKHE CBOMCTBa  KHCIOPOAA,
npupoze. O30H — aJIOTpoINHas MOJU(PUKALINS KUCIOPO/a. CHocoObl €ro MOJIydyeHHs, NPUMEHEHHE W 3HaYeHUE B
TennoBoit 3hdekT XUMHUYECKON peakiuH, TePMOXUMHUUECKUE IIPUPOJIE U )KU3HU UYEJIOBEKA;
YPaBHEHUS, 2K30- U DHAOTEPMHUUYECKUE peakuuu. TomamuBo: yrojip u | @

CpaBHUBATDb PCAKIIUU IT'OPCHUSA U MCIUICHHOT'O OKUCJICHU A,
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MeTaH. 3arpsa3HeHHE BO3/yXa, YCHJICHHE MapHUKOBOro 3¢gexra,
paspyLIeHHE 030HOBOIO CJIOS.

Boaopon — »nanemeHT uM mpocrtoe BewiecTtBo. HaxoxnaeHue
BOJIOpOJIa B Tpupoae, (PHU3MUECKHE W XHMHUYECKHE CBOWCTBA,
MIPUMEHEHHE, CLI0COObI noxydeHus. Kucinotsl u conu.

KonuuectBo BemectBa. Mosb. MonsipHass Macca.  3akoH
ABorazpo.

Monspabiii 00b€M  ra3oB. Pacuérel 1O  XMMHUYECKUM
YPaBHEHUSIM.

®dusnyeckrue CBOWMCTBA BOAbL. Boxa Kak pacTBOPUTEIb.
PactBopel.  HacelieHHple ¥ HEHACBIIEHHBIE  PACTBOPBI.

Pacmeopumocmov ewyecmse 6 60o0e. MaccoBasi 10751 BEIIECTBA B
pactBope. XuMHUYecKHe CBoWcTBa BOAbl. OcHoBaHusa. Pomb
pacTBOPOB B MPHUPOJIE U B KU3HHM 4elloBeKa. KpyroBopoT BOJbI B
npupojie. 3arpsA3HeHue NpUPOIHbIX BoA. OXxpaHa W OYHMCTKa
MIPUPOTHBIX BOJI.

Knaccudukanus HeopraHudeckux coeauHeHui. OKCHIBI.
Knaccudukanus ~ okcumoB:  cosneoOpasyromiue  (OCHOBHBIC,
KHCJIOTHBIE, aM(OTepHBIE) U HecosieoOpasyromue. HomenknaTypa
OKCUJOB (MEeXIyHapoaHass U TpuBuanbHas). Dusnueckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcuoBanms. Krnaccudukamus  ocHOBaHWM: MIENOYM W
HEpPacTBOPUMBIE OCHOBaHMSI. Homenkiarypa OCHOBaHUU
(MexxyHapogHasi W TpuBHaibHasi). DU3NUECKHE M XUMUYECKUE
cBoOicTBa OCHOBaHMWH. [loyyeHrne oCHOBaHMUIA.

Kucnotsl. Knaccudukanusa xucinor. HomeHknaTypa KuUCTOT
(MexxyHapogHas W TpUBUaNbHasi). DU3NYECKHE M XUMUYECKUE
cBoMicTBa kucioT. Pan aktuBHoctu metaiuioB H. H. bekeroBa. Ilo
Jy4EHUE KHUCIIOT.

Conu. Homenkiarypa
TPUBHUAJIbHAS).

dusnyeckue M XUMHUYECKHE CBOMcTBa coJied. [lomydeHue
COJIEN.

I'enernueckas
COEIMHEHUM.

conei (MeXayHapoaHas U

CBiA3b MCKAY KJIacCaMu HCOPraHUYCCKUX

cobupath  mpuOOpPH  JUIA
(BBITECHEHUEM BOJIbI U BO3]IyXa);
pacro3HaBaTh OTBITHBIM ITyTEM KUCIIOPOJI;

UCTIOJIF30BaTh XUMUYECKYIO CUMBOJIUKY JUIS COCTABIICHHS

MOJIy4CHHUA KHCJIOpOoda

bopmyn BEUICCTB, MOJIEKYJIIPHBIX YpaBHEHUU
XUMHUYECKUX PEAKIUI C y4aCTUEM KUCIOPOa;
OOBSACHATHh  CYIIHOCTb  JKOJIOTUYECKUX  IpoOIeM,

CBSI3aHHBIX C 3arPS3HEHUEM BO3/yXa;

cle10BaTh IMpaBuiiaM 6e30macHOi padoThl B 1aOOpaTOpHUH
npu HCIIOJIB30BaHUHU XUMHYECKON MOCyabl u
0o00opy/sOBaHUsA, a TaKkKe TMpaBWwiIaM oOOpalieHus ¢
TOPHOYMMH BCUICCTBAMU B 6I)ITy;

IJIAaHUPOBATh U OCYHICCTBJIATE HAa MPAKTUKE XUMHNYCCKHUC
OKCIICPUMCHTHI, ITPOBOJUTDH Ha6J'I}OJIeHI/I$I, J€JIaTh BBIBO/bI
IO pe3yIbTaTaM SKCIIEPUMEHTA;

PACKpBIBATH CMBICIT U3Yy4YaCMbIX MMOHATHH U IMPUMCHATH 3TU

MOHATHUA TpHU OIHUCAaHUH CBOIICTB BC€IIECTB U UX
MPEBPAILICHU;

XapaKTepHU30BaTh (omHCHIBaTH) buznveckue u
XMMHYECKHE  CBOWCTBa  BOJOpOJa,  CIOCOOBI  €ro

MOJIy4eHUSs], IPUMEHEHHUE;

coOupath npubop ISl MOJIy4eHUs: BOAOPO/Ia;
HCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JJIs1 COCTaBIICHUS
bopmyn BEIIECTB, MOJIEKYJISIPHBIX ypaBHEHHI
XUMHYECKUX PeaklUii ¢ yJacTHEeM BOJOPO/Ia;

cleoBaTh MpaBuiiaM Oe30macHOi padoThl B 1ab0paTopuu
OpyU  UCHOJB30BAHUM  XMUMHYECKOHW  TOCYyAbl U
obopysoBaHUsA, a TaKXkKe MpaBuWiIaM OOpalieHus ¢
TOPIOYMMHU BEIIECTBAMU B OBITY;

IUTAHUPOBATh U OCYIIECTBIIATH HA MPAKTUKE XUMHUYECKUE
SKCIIEPUMEHTHI, MPOBOIUTH HAOTIOACHUS, AeNaTh BHIBOIBI
10 pe3ybTaTaM KCIIEPUMEHTA;

y4acTBOBATh B COBMECTHOI paboTe B rpymnme

PacKpbIBaTh CMBICT U3y4ae€MBbIX OHITUN U IPUMEHSTh ATH
MOHATUSA, a TaKXe€ H3YyYCHHBIE 3aKOHbI M TEOPUU IS
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XUMHYECKHIT  JKCHEPHMMEHT:  KAueCTBEHHOE  OIpe/eieHue
COJIepKaHUs KHUCIOpOJa B BO3AyXe; TIOJy4YeHHe, coOupaHue,
pacrio3HaBaHHE€ W H3YYEHHE CBOWMCTB KHCJIOpoja; HaOIroneHue
B3aUMOJICHICTBUSL  BEIIECTB  C  KHUCIOPOJOM M YCIIOBHUSA
BO3HUKHOBEHHUSI U MIPEKpaICHUsI TOpeHus (1oxkapa); 03HaKOMJICHUE
c oOpa3maMu OKCHJOB M OIHCAaHHE WX CBOMWCTB; IOJy4eHHE,
coOMpaHue, pacro3HaBaHWE U HU3YyYEHHE CBOWCTB BOJOPOAA
(ropenue); B3aumojaelcTBue Bojaopona ¢ okcumom  memu(Il)
(BO3MOXHO  HCIIOJIB30BAaHWE BHJJICOMATEpPUAIOB); HaOIIOJACHUE
0o0pa3loB BEUIECTB KOJWYECTBOM | MoOsb, HCCIEAOBaHUE
0ocoOeHHOCTEHN pacTBopeHus BELIECTB c pa3nIuyHOI
pPacTBOPUMOCTHIO; IMPHUTOTOBJIECHHUE PACTBOPOB C ONPEAENEHHON
MAacCOBOM J0JIE PaCTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE BOIbI
C MeTaJyaMH (HaTpueM M KajibleMm) (BO3MOKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB); OINpeAeIeHNEe PACTBOPOB KHUCIOT U LIeJIoUe ¢
MTOMOIIBIO0 HHAUKATOPOB; HCCIIE0BaHNEe 00pa30B HEOPraHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB; HAOIIOJEHHE HM3MEHEHHUS OKpPaCKU
WHIUKAaTOpPOB B pacTBOpax KHUCIOT U UIEJOYel; H3ydeHUe
B3auMoeiicTBus okcuna Meau(Il) ¢ pacTtBopom cepHON KHUCIOTHI,
KUCIOT C MeETaJUlaMH, pEeaKIuid HEeUTpalu3aluu; IMOJy4eHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaUIa APYTUM
W3 pacTBOpa COJIM; pEIIeHHE AKCHEPUMEHTATIbHBIX 33Jad M0 TeMe
«Baxueiimue kjiaccbl HEOPraHUYECKUX COeTUHEHUIN.
IIpakTuyeckue padboTbi:
Ne 3. [Tony4yenue u cobupanue KHCIOPO1a, H3ydeHHUE er0 CBOMCTBR.
Ne 4. TTony4yenue u cobupanue BOJA0poaa, U3yUCHUE €ro CBOKCTB.
Ne 5. [IpuroroBieHue pacTBOpOB C ONPEACIEHHON MacCOBOM JoJe
PacTBOPEHHOTO BEIIECTBA.
Ne 6. Pemienue skcrnepuMeHTANBHBIX 3a1a4 1o TeMe «OCHOBHbBIE
KJIACChl HEOPTaHUUECKUX COCAMHEHUI».
Bbruuncienus:
® MOJIEKYJIIPHOM Macchl BEUIECTBA HAa OCHOBE ATOMHOM MAaccChl
XUMHUYECKUX 3JIEMEHTOB;
® MOJIEKYJIIPHON MaccChl KUCIOpOJa U 030Ha HA OCHOBE aTOMHOM
MacChl XUMHUYECKOTO AJIEMEHTA;

peleHns pacuETHBIX 3a1a4;

BBIYUCIIITH MOJIIPHYIO MAacCy BELIECTB; KOJIMYECTBO
BEILECTBA, 00BEM Ia3a, Maccy BEIIECTBA;

IIPOBOJUTH PacCy€Thl IO YPAaBHEHHSM XUMHUYECKUX
peakuuii: KoiaudecTBa, 0OBEMA, Macchl BELIECTBA I10
U3BECTHOMY KOJHMYECTBY, 00BEMY, Macce PearcHTOB WIIH
IIPOIYKTOB PEAKLIUH;

BBICTPauBaTh pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE
OTBETHl C ONOpOM Ha uUHPOpMALUI0O W3 Yy4eOHHMKA U
CIIPaBOYHBIX  MAaTE€pUalOB, TIPAaMOTHO  HCIIOJIb30BaTh
W3Y4YEHHBIN NOHATUIHBIN aImapaT Kypca XUMHUH;
PAacCKpBIBATh CMBICII M3y4a€MbIX [IOHATHH U IPUMEHSATh 3TH
MOHATUSA IIPpU ONHCAHMM CBOWCTB BEIIECTB M HX
IIpEBpAILCHU;

XapakTepu3oBaTh (U3MUYECKUE U XUMHUYECKHE CBOMCTBA
BOJbI, €€ pOJIb KAaK pacTBOPUTENS B IPUPOJIHBIX

nporieccax;
COCTaBJIATh YPAaBHEHUS XUMHUECKUX PEAKIHIA C Y9aCTHEM
BO/JIBI,

OOBSICHATH  CYIIHOCTh  OJKOJIOTHUYECKUX  MPOOJIeM,

CBSI3aHHBIX C 3arpsA3HCHHEM IPUPOJTHBIX BOJ, CIOCOOBI
OYHCTKH BOJBI OT IMPHUMECEH, MEpbl IO OXpaHe BOJ OT
3arpsI3HEHUS;

IUTAHUPOBATh M OCYIIECTBIIATH HA MPAKTHUKE XUMHYCCKUE
9KCIIEPUMEHTHI, TIPOBOIUTH HAOJIOICHMS, JICJIaTh BBIBOJIBI
0 pe3yJibTaTaM 3KCIIEPUMEHTA,;

clIeI0BaTh IpaBHiaM 0e30MacHOM padOTHI B 1a0OPATOPHH
pH HCII0JIb30BaHUN XHMHYECKOM TOCY/TBI u
000pynoBaHuUS;

IPOBOJMTHh BBIYHMCICHHS C MPUMCHCHHEM IOHSTHS
«MaccoBasi J0JIs BEIIECTBA B PaCTBOPEY;
KJIaCCU(PHUIIMPOBATh M3ydaeMble BEIIECTBA MO COCTaBY M
CBOMCTBaM;

COCTaBIATH (DOPMYNBI OKCHIOB, KHUCIOT, OCHOBAHHIA,
coJiel ¥ Ha3bIBAaTh UX MO MEXKIYHAPOTHON HOMEHKIIATYPE;
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e 00béMa, KOJIMYECTBAa BEUIECTBA ra3a IO €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH O0BEMY;

® 00bEMOB Ta3oB MO YPaBHEHHMIO PEAKIMM HAa OCHOBE 3aKOHA
00BEMHBIX OTHOLICHUH Ta30B;

® C HCNOJNB30BaHUEM TIOHSATHS «MaccoBas JOJIi BEUIECTBA B
pactBope»;

® 110 YPaBHCHUSIM XHMHYCCKUX PEAKIIUH.

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB HA OCHOBE OOLIMX

XUMHUYECKHX  CBOWCTB  M3YYEHHBIX  KIJIACCOB/TPYIIII
BEILECTB, K KOTOPBIM OHU OTHOCSITCS;
COCTAaBJIATh  MOJIEKYJSIDHBIE  yYpaBHEHMS  PEAKLUH,

WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOICTBA M CHOCOOBI
MOJTy4EHHUSI BEUIECTB M3YYEHHBIX KIIACCOB/TPYIII, a TaKXe
MOJATBEPKIAIOMINX TEHETHYECKYI0 B3aMMOCBS3b MEXIY
HUMU;

MIPOM3BOJIUTH BBIYMCIICHUS TI0 YPaBHEHUSM XUMHUYECKHX
pEeaKIHnii;

TUTAHUPOBATh U OCYIIECTBISITh HA MPAKTHKE XUMHUYECKHE
OKCTIEPUMEHTBI, TPOBOIUTH HAOJIOACHUS, IENIaTh BBHIBOJIBI
MO pe3yJbTaTaM 3KCIIEpUMEHTA;

cleoBaTh MpaBuiiaM 6e30macHOi padoThl B 1abOpaTopuu
OpA  WCHOJB30BAHWM  XUMHYECKOW  TOCYyIbl W
000pyT0BaHMS;

UCTIOJTF30BaTh TPH BBITIOJTHEHUU yYeOHBIX 3aJaHUN U B
MPOLIECCe HCCIIEOBATENbCKON AEATEeIbHOCTH HAy4YHO-
NOMYJISIPHYIO  JTUTEPaTypy XHUMHUYECKOTO COJAEp KaHMUS,
CIIpaBOYHBIE MaTepUalbl, pecypchl ceTh «HTepHeT;
BBICTpAauBaTh pa3BEPHYTbIE IUCBMEHHBIE M  YCTHBIE
OTBETHl C ONOpoil Ha uHPOpMALMI0O U3 Yy4yeOHUKA H
CIPAaBOYHBIX  MaTepuaioB, TIPaMOTHO HCIOJIB30BATh
W3YYCHHBIN NOHATUMHBIN anmapaT Kypca XUMUH.

[Tepuoauueckuit
3aKOH U
Ilepuoanueckas
cHcTeMa
XUMHYECKUX

anemeHToB /[l. W.

Menneneesa.
Crpoenue
aTOMOB.
XumMuueckas
CBS3b.

HepBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHNX JJICMCHTOB.

[lonsiTve o rpynmax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE U
[IEIOYHO3EMENIbHbIE  METaJlUIbl, TajOreHbl, WHEPTHBIE Ta3bl).
DneMeHTbl, KOTOpble 00pa3yloT amQoTepHble OKCUIBl U
TUAPOKCHUBIL.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XUMHUYECKUX
snementoB JI. WM. MengeneeBa. KopoTkonepuogHas U
JurHHOTIepruoAHas (Gopmel Tleproaudeckoit cuCTEMbl XUMUYECKUX
anemeHToB J[. 1. MenneneeBa. Ilepuoast u rpynmnel. Ousnyeckuit
CMBICII TIOPSKOBOTO HOMEpa, HOMEpPOB TNEpPHOJa U TPYIIIbI
9JIEMEHTA.

PacKpbeIBaTh CMBICII IEPUOAUICCKOI'0 3aKOHA,

INOHUMAaTh CYHICCTBOBAHUC HCpPIOI[PI‘ICCKOfI 3aBUCUMOCTH
CBOMCTB XHMHYECKHUX 3JIEMEHTOB (I/I3M6HCHI/IG paanycoB
aTOMOB H SHCKTpOOTpI/IL[aTeJ'ILHOCTI/I) Hn ux COCI[I/IHeHI/Iﬁ OT
IIOJIOKCHUS B Hepnozmqecxoﬁ CUCTCMC U CTPOCHUA aTOMA,
YCTAaHABJIMBATL CBA3b MCIKAY IIOJIOJKCHHUEM DJJICMCHTA B
HepI/IOHI/I‘leCKOﬁ CUCTEMC U CTPOCHUCM €TI0 aTOMa (COCTaB
" 3apsa aapa, 06mee YHUCJIO JICKTPOHOB U PACTIPCACIICHUC
HX T10 3JICKTPOHHBIM CJ'IOSIM);

IMPOTrHO3UPOBATH XapakKTep U3MCHCHUA CBOMCTB
3JIEMEHTOB M HMX COCIAUHEHHM II0 rpynmnamM M Iepuoaam
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OKHUCIUTEIBLHO-
BOCCTAHOBHUTEIIbH
ple peakuuu (15

).

Crpoenne aromoB. CocraB aToMHbIX szep. M3oTomsl
OnexTpoHbl. CTpoeHue IEKTPOHHBIX 000J0YEK aTOMOB NEpBbIX 20
XuMu4eckux uieMeHToB llepuommyeckont cucremer  J[. WM.
MenpneneeBa. XapakTEPUCTUKA XUMHUYECKOTO BJIEMEHTa IO €ro
nosioxkenuto B [lepunonuueckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTU H3MEHEHHUs pajuyca aTOMOB XUMHYECKHX
JJIEMEHTOB, METANIMYECKUX M HEMETAJUIMYECKUX CBOMICTB IO
rpynnaM u nepuojaaM. 3HaudeHue Ilepuoauueckoro 3akoHa U
[leproguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JJIsi Pa3BUTHUS
Hayku U nipaktuku. J[. 1. MenpaeneeB — y4€HbIN U rpakJaHUH.

Xumnueckas cBsi3b. KoBasieHTHast (HOJsipHAsi U HEMOJIIpHAsT)
CBSI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMHUUECKUX 31eMeHTOB. MoHHas
CBSI3b.

Crenenp  oxucineHus.  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE

peakuuu. [Ipoueccel okucieHus: U BoccTaHOBIEHUS. OKUCIUTENH U
BOCCTaHOBUTEJIH.
XUMHYECKHI IKCIEPUMEHT: u3yuyeHne oO0Opa3loB BEIIECTB
METaJJIOB M HEMETAJJIOB; B3aUMOJICHCTBUE THUIPOKCHIA LIMHKA C
pacTBopaMu  KHCJIOT M LIEJOYEH; MpOBEIEHHUE  OTBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuy pa3iokKeHHsl, COeTUHEHUS).

Ileproanueckoi CUCTEMBI;

XapaKTepU30BaTh XUMHUYECKUE AIIEMEHTHI TEPBBIX TPEX
MEPUOJOB, Kallus, KaJIbIHUSI [0 WX TOJOXKEHUIO B
Ilepnoanueckoii cucreme [1; U; Menneneesa;

CJIEZIOBATH MpaBUiiaM 0e301acHON paboThl B Jaboparopun
OpH  WUCIOJB30BAaHMM  XHUMHYECKOHM  TOCyAbl U
000py1I0BaHMS;

BBICTPanBaTh Pa3BEPHYTHIC MTUCHMEHHBIC U YCTHBIC OTBETHI
¢ omopoil Ha WHMOPMAIMIO U3 YYEOHHKA U CIPABOYHBIX
MaTepHUajaoB, TPaMOTHO  WCIOJb30BaTh  HM3yYCHHBIN
MOHATUIHBIN anmnapar Kypca XUMHH;

PacKpBIBaTh CMBICIT U3Y4aeMBbIX TIOHSTHIA,

OTIPEICIIATh BHUJT XAMUYCCKOU CBSI3U B COCAMHCHHUM;
OTIPEICIIATh CTENEHb OKHUCIICHUS XMMHYECKOTO JJIEMEHTa
o ¢GopMyJie ero COeTMHEHHUSI;
OTPeNesATh dJJEMEHT (BEIIEeCTBO) —
AJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIID,
OOBSACHATH  CYIIHOCTh  IPOLIECCOB
BOCCTaHOBJICHHUS;

COCTaBIIATh DJEKTPOHHBIM OamaHc ¢ y4y€ToM 4wHcia
OT/IaHHBIX U MPUHATHIX 3JIEKTPOHOB;
COCTaBIISATh ypaBHEHUE
BOCCTaHOBUTEIHHON PEaKIINH;
UCIOJIb30BAaTh MPU  BBIIIOJIHEHUH YYEOHBIX 3aJlaHUM
TEKCTBI yueOHHKa, CIPaBOYHbIE MaTepuabl
(mepuoIMYecKyo cucteMy XuMudeckux anementoB [I; U;
Menpeneena, TaOMUIly ~ PacTBOPUMOCTH  KHCIIOT,
OCHOBaHMH W coJied B BOJE, AJICKTPOXUMHUUYECKHU PsiJI
HANPSDKEHUH METaIlIOB)

UCIOJIb30BaTh NPU BBINOJHEHUH Y4YEOHBIX 3a/laHuil U B
MpoIecce HCCIEA0BATEIbCKON AEATeIbHOCTH HAy4YHO-
MNOMYJSIPHYIO  JTUTEPaTypy XUMHUYECKOTO COJEp:KaHMs,
CIIPaBOYHBIC MaTEpUabl, pecypchl ceTi «VIHTepHETY.

OKHCIIHNTCIIb H

OKHCJICHHUA u

OKHUCJINTCIIbHO-

KonnuecTBo yueOHBIX YaCOB HA TEMY MOXKET BapbUPOBATHCS HA YCMOTPEHHUE YUUTEIsl, HCU3MEHHBIM OCTaETCs o011iee
KOJINYECTBO YaCOB Ha BECH T'OJI. 3 PE3EPBHBIX YPOKA MMPEIHA3HAYEHBI ISl CAMOCTOSITEIbHOIO PACIIPEACICHUS YUUTEIEM KOJINYECTBA
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4acoB Ha TEMAaTUYECKHUI KOHTPOJIb, Ha 00yYEHHUE MOJITOTOBKE 3JIEMEHTAPHBIX yYEOHBIX IPOEKTOB, HA PA3BUTHE YMEHUS MOJIb30BATHCS
CIPABOYHOI JINTEPATYpOl, B TOM YHCIIE B 3JIEKTPOHHOU (hopme U B ceTh «THTEepHETY.

10 xiace

(2 4. B Hexes110, Beero 68 4., u3 HUX 4 4. — pe3epBHOE BpeMs)

Paznennl
NporpamMmsbl, 1
KOJIHNYECTBO
JacoB,
OTBOJAUMOE Ha
UX U3yYeHHe

OcHoBHOE CoacpiKaHue

OcHOBHbBIE BH/IbI AeSITEJIbHOCTH oﬁyqamumxcn

BemectBo
XUMHUUYCCKast
peakmus. (15 4.)

n

[Tepuonnueckuii 3akoH. [leproauueckas cucreMa XUMHYECKUX
anementoB /. WM.  Menneneesa. Crpoenne  aTOMOB.
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XHMHUYECKHX AJIEMEHTOB
MEPBBIX TPEX TEPHOJIOB, KaJWs, KaIbIMS W WX COCIWHCHUA B
COOTBETCTBMU C TIOJIO)KEHHEM dJeMeHTOB B Ilepuoaumueckoit
CHUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJAbl XUMHUYECKOW CBA3U. THIIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOWMCTB BEIIECTBA OT
TUNA KPUCTATAYECKON PEIIETKA U BUJA XUMUYECKOM CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB
(MexayHaponHas W TPUBUAJIbHAsA). XHUMHUYECKHE CBOWMCTBA
BEIIIECTB, OTHOCAIIUXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COCJIMHEHU I, TeHETUYEeCKas CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccudukanus XAMHUECKMX peakmuil 10  pa3InYHBIM
npu3HakaM (M0 YHCIy M COCTaBy YYacTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3((deKTy, Mo H3MEHEHHIO CTeneHeil
OKHUCJICHUS XUMUYECKUX JIEMEHTOB, M0 0OPAaTUMOCTH, [0 YYACTHIO
KaTaauzaTopa). DK30- u SHJIOTEPMUYECKHUE peakuuu,
TEPMOXUMHUYECKUE YPABHEHHUSI.

[Tonsitne o ckopoctu XxuMuyeckol peaknuu. [lonsTHE 00
0o0paTHUMBIX U HEOOpaTUMBIX XMMHUYECKHX peaknusx. l[lonarue o
TOMOTEHHBIX M Te€TEPOreHHBIX peakuusix. [lonsamue o xumuyeckom
pasHosecuu. Daxmopul, eaUAIOWUE HA CKOPOCMb XUMUYECKOU

XapaKTepUu30BaTb XUMHUUCCKHUE OJJIEMCHTBI ICPBBIX TpéX
NEprUoOa0B, KaJIMd W KajlblUA II0 HUX IOJIOKCHHUIO B
ITepuonnueckoit cucreme /l; 1; Menneneena;
KJ'IaCCI/I(i)I/IHI/IpOBaTB 158 Ha3bIBATH HCOPraHn4CcCKue
BEIIIECTBA M3yYEHHBIX KJIACCOB;

OINHUCHIBAaTh OOIMME XWMHYCCKHE CBONCTBA BEIISCTB

Ppa3IMYHBIX KJIaCCOB, MOATBEPKIATH CBOIiCTBa
npuMepaMu  MOJICKYJSIPHBIX ~YpPaBHEHUW XUMHUYECKHUX
pEaKInii;

ONpenensATh  BUJ  XHMHYECKOM CBS3M W THII

KPUCTAJUIMYECKON PEelETKU BEleCTBa;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHHUS;

pPacKpbIBaTh CMBICT HU3Y4aeMbIX MOHSITHH U HPUMEHSTH
STH TMOHSATHUS TPHU ONHMCAHUU CBOWCTB BEIIECTB M HUX
MIPEBPAILICHU;

KJIACCU(PHUIIMPOBATH XUMHUUYECKUE PEAKIINH 110 PA3IUYHBIM
MpU3HAKaM;

YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
PEaKIuu OT Pa3INYHBIX (PaKTOPOB;

MIPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX
MpEBpAIICHUI B Pa3JIMYHbIX YCIOBUSIX;

ONpeNEIATh OKUCINTENb U BocCcTaHOBHUTENH B OBP;
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peaxkyuu u NOJOHCEHUe XUMULECKO20 PABHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, SJICKTPOHHBIN
0aaHC OKHCIUTEIILHO-BOCCTAHOBUTENBHOM peakiuu. CoCTaBIeHHE
YpaBHEHUN  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUUA  C
WCIIOJIb30BAHUEM METO/Ia DJIEKTPOHHOTO OanaHca.

Teopust AMEKTPOIUTUYECKON AUCCOIUALUU. DJIEKTPOJUTHI U
HEINeKTpoJuThl. KaTtuoHbl, aHWOHBL. MeXaHU3M JTUCCOIUAIITU
BEIIIECTB C pPA3IMYHBIMM BUJAMU XHMHUYECKOU CBsi3U. CTEneHb
muccormanuu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakuun umoHHOro OoOMeHa. VYcClIOBUS TNpPOTEKaHWsI pPEaKIMM
WOHHOTO OOMEHa, TMOJHBbIE U COKpalIEHHbIE WOHHBIC ypPaBHEHHS
peakuuii. CBOWCTBAa KHCJIOT, OCHOBaHUW U COJEH B CBETe
MpEeJICTaBICHUI 00 AIEKTPOTUTUYECKOU JIMCCOITHAITH.
KadectBennsie peakuu Ha HOHBI. [lonamue o eudponuze coell.
XUMHYECKUI JKCHEPUMEHT. O3HAKOMIICHHE C  MOJCISIMU
KPUCTAJUTMYECKUX PEMIETOK HEOPTaHWUYECKUX BEIIECTB — METAJIOB
1 HeMeTayyioB (rpadura u aiMasa), CIOXKHBIX BEUIECTB (XJIOpHaa
HaTpUsl); HCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMH
peakiuuu OT BO3JEHCTBUS PA3IUYHBIX (AKTOPOB; HCCIIEIOBAHHE
AIIEKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLMALINN
KHCJIOT, IenoYedl W cojedl  (BO3MOXHO  HWCIOJIb30BAaHUE
BHUJICOMATEPUAJIOB); TPOBEJIECHUE OMBITOB, HWIUTIOCTPUPYIOIIHUX
MPU3HAKU TPOTEKAaHUS peakiuil MOHHOro oOmeHa (oOpa3oBaHMe
ocaJka, BblJelIeHHE Tra3a, oO0Opa3oBaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakuuu  Pas3JIoKEHHUS, COCIUHEHHS);
pacro3HaBaHHE€  HEOPraHWYECKUX  BEHIECTB € MOMOIIBIO
KaueCTBEHHBIX PEaKIMii Ha MOHBI, PEHICHHE SKCIIEPUMEHTAIbHBIX
3a/ad.

IIpakTuyeckue padborTbi:
Ne 1. Pemienue sxcriepuMeHTaIbHbBIX 337124 110 TEME.
Boruucsienuns:
® KOJM4YecTBa BelIecTBa, O0OBbEMAa M MacChl pPEareHTOB WM

MPOAYKTOB 110 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHII;

® [10 YPAaBHEHUSIM XUMUYECKUX PEaKIUil.

COCTaBIISITh AJIEKTPOHHBIN OaTaHC PeaKIny;

MPOU3BOAUTH BHIUUCICHUS [0 XUMUUYECKUM ypaBHECHUSIM;
pPacKpbIBaTh CMBICI U3y4aeMbIX MOHATUMN, a TAKXKE CMBICI
TEOPHUH JIEKTPOIUTHIECKON TNCCOIMALINN;
OOBSICHATH MPUYUHBI  DJIEKTPOIPOBOTHOCTH
pacTBOpPOB;

COCTaBJISATh YPABHEHUS JUCCOIMAIIUU KUCIIOT, IIEJI0YeH U
COJIEH, TTIOJTHEBIE

U COKpAILCHHBIE HOHHBIC
peakiuii HFOHHOTO 0OMeHa;
TJIAHUPOBATh U OCYIIECTBIISATH HA MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOUTH HAOJIIOICHHUS, JIEIAaTh BHIBO/IBI
0 pe3yIbTaTaM KCIIEPUMEHTA;

clIe10BaTh MpaBuIam Oe30macHoO’ paboThI B
mabopaTopUM PU MCTIOIH30BAHIH XUMHYECKOUN TIOCYBI U
000pyT0BaHMS;

MIPOU3BOJANTH BHIYUCICHUSI I0 XUMHUYECKUM YPAaBHEHUSIM;
BBICTpAauBaTh pa3BEPHYThIE MHUCHMEHHbIE U YCTHBIE
OTBETHl C OmoOpoil Ha uHOpMAIUIO U3 Y4YeOHHWKA W
CIPAaBOYHBIX MaTepHajoB, TIPaMOTHO HCIIOJIb30BATh
M3yUYCHHBIN NOHATUIHBIN anmapaT Kypca XUMUU;
UCIOJIb30BaTh MPH BBIMOJHEHUU y4eOHBIX 3a/JlaHUi U B
MPOLIECCE HCCIIEIOBATEIbCKON  JIEATEIbHOCTH HAy4YHO-
HNOMYJISIPHYIO  JIMTEPATYpy XUMHUYECKOTO COJAEp KaHMUs,
CIIPaBOYHBIE MaTepUabl, pecypchl ceTd «HTepHeT.

BOJHBIX

YPaBHCHHUA XHUMHWYCCKUX
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Hemeramiel 1 ux
coemuuenus. (35

q.)

OOmast xapakTepuctuka ragoreHoB. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTeNeHH oOKucieHus. CTpoeHue u
¢u3nyeckue CBOMCTBA TMPOCTBIX  BEIIECTB raJIOT€HOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJCUCTBHE C
MeTajulaMu, HeMeTaulaMH, Imenodamu). XiopoBoaopoa. CoisHast
KHUCIIOTa, XMMMYECKHUE CBOMCTBa, NOJy4EHHUE, IPUMEHEHHE.
[elictBue xJjiopa W XJOPOBOJAOpPOJA Ha OPraHU3M YEJIOBEKA.
Baxneiimme XJ10puasl U UX HAX0XKACHUE B IIPUPOJIE.

O6mras xapakrepuctuka meMeHToB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIICHHUS.

Crpoenue u ¢pu3HUeCcKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIO
posia u cepbl. AJJIOTPONHBIE MOAU(PHUKAIMU KUCIOPOAAa U CEPBI.

Xumuueckue  cBouctBa  ceppl.  CepoBOJOPOJA,  CTPOEHHE,
¢bu3uvyeckne u XUMHUYECKHEe CcBoWcTBA. OKCHIBI Cephl  Kak
MPEJCTaBUTENN  KHUCJIOTHBIX  OKCHJIOB. Cepnast  KuCHOTA,

¢usznueckue U XUMHYECKUE CBOMCTBA (00IIME KaK MpeCTaBUTENs
Kjlacca KHCIOT M croenuduueckue). XHUMUYECKHE PpEeaKIlIUH,
JeKal[ue B OCHOBE MPOMBIIIJICHHOTO Croco0a MOoJIydeHUs] CepHOM
kucioTel. Ilpumenenne. Cosin CEpHOM KHUCIOTHI, KadyeCTBEHHAs
peaknus Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COCIUHECHHUI B
npupoge. XUMHUYECKOE 3arpsi3HEHHWE  OKpYXKalolled  Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE NOXKIH, 3arps3HEHHUE BO3IyXa U
BOJ0EMOB), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

OO6mras xapaktepuctuka eMeHToB VA-rpymibl. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Npupoje, Gu3nieckue U XuMUYecKue
cBoiictBa. KpyroBopot azora B npupojie. AMMHAK, ero (GU3nYecKue
U XHMHUYECKHE CBOWCTBA, MoiyueHne u npumeHenue. Couu
aMMOHHUSI, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA, MPHUMEHEHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHUCJOTa, €€
noysyueHue, (U3MYECKUe W XUMHYECKHE CBoiicTBa (oOmime Kak
MIpe/ICTaBUTEINsI KJlacca KUCIOT U crienududeckue). Mcnonbp3oBanue
HUTPATOB U COJICH aMMOHHMSI B KaUeCTBE MHUHEPAIbHBIX yI0OpPEHHIA.
XVUMHYECKOE 3arpsi3HEHUE OKpYXKarolled Ccpelbl COENMHEHUSIMU
a3oTa (KUCJIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, IOYBBI U

O0BSCHATHL OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB HEMETAJUIOB M HX COCAMHEHUWA B THpeneiax
MaJIblX IEPUOJIOB M INIaBHbIX noarpynm Ilepuonmyeckon
CHUCTEMBbI XUMUYECKUX JIEMEHTOB C YUETOM CTPOCHHS UX
aTOMOB;

XapakTepu30BaTh (PU3NYCCKHEC W XUMHUYECCKHE CBOMCTBA
IPOCTBIX BEIIECTB TrajoreHOB (Ha HpUMEpe XJopa) U
CJIOKHBIX BELIECTB (XJIOPOBOJAOPOJA, XJIOpPHAA HATpPHUs),
crocoObl WX TMOJY4YeHHs, NMPUMEHEHHWE W 3HAa4YCHUE B
MIPUPOJIE U )KU3HU YEIIOBEKA;

OTIPENEINIATh FAJIOT€HU-MOHBI B PACTBOPE;

TJIAHUPOBATh U OCYIIECTBIISATh HAa MPAKTUKE XUMUUYECKUE
AKCIIEPUMEHTBI, TIPOBOAUTH HAOIIOJCHUS, JIeJaTh BBIBOJIBI
0 pe3yJbTaTaM 3KCIIepUMEHTA;

OOBSICHATH OOIME 3aKOHOMEPHOCTH B HM3MEHCHHUH
CBOWCTB 371€MEHTOB VIA-rpynmsl M UX COEIMHEHHH C
YYETOM CTPOEHHUS UX aTOMOB;

XapakTepu3oBaTh (PU3NYECKHE U XUMHUYECKHE CBOICTBa
IIPOCTOrO0  BEHIECTBA Cepbl M €€  COEIMHEHHMU
(cepoBoiopo/ia, OKCHIOB CEpbl, CEPHOH KHUCIOTHI,
cynb(daToB), CrmocoObl WX TMOJy4YEHUs, MPUMEHEHUE |
3HAYEHHUE B IPUPOJIEC U KU3HU YEJIOBEKA;

OTPENENIATh HaJIU4ue Cylb(paT-uOHOB B pacTBOPE;

OOBSACHATH  CYIIHOCTh  JKOJOTMYECKHX  Mpoobiem,
CBS3aHHBIX C MEePepabOTKON COSAMHEHUI CEPBI;
OOBACHATH, O00IIME 3aKOHOMEPHOCTH B HM3MEHEHHH

CBOMCTB 3JIEMEHTOB

VA-rpynnbl ¥ MX COCJAMHEHHH C Y4ETOM CTPOCHHS HX
aTOMOB;

XapakTepu3oBath (H3MYECKUE M XMMHUYECKUE CBOWMCTBA
HPOCTHIX BellecTB a30Ta U (ochopa U MX COCTUHEHHI
(amMmaka, cosieii aMMOHUSI, Q30THON KHCJIOTHI, HUTPATOB,
okcuna pocdopa(V) u dpocdopnoit kucinotsl, pochaTos),
CIOCOOBI WX TOJy4eHUs, TPUMEHEHHE W 3Ha4YeHUE B
NPUPOJIE U )KU3HU YEIIOBEKa,;
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BOJIOEMOB).

docdop, ammorponHbie MoauUKAUN Pochopa, PU3NIecKue u
xumuueckue coiictBa. Okenn pochopa(V) u hocdopHas kucnora,
¢bu3nveckne 1 XMMUYECKUE CBOMCTBA, mosrydeHue. Vcrnonp3oBanue
¢docdaToB B kKauecTBe MUHEPATLHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 351eMeHToB [VA-rpynnel. Oco6eHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIE CTETICHN OKHUCIICHUSI.

VYraepoa, amIoTpomHbIE MOAM(DUKAIMU, PpaACIpPOCTPAHEHUE B
npupoje, (usMueckue M XUMHUYECKHE CBOWCTBA. AjacopOuusi.
KpyroBopor yrmepoma B mpupone. OKCHABI yrieponma, WX
¢bu3nveckne W XMMUYECKHE CBOWCTBA, JIEHCTBHE Ha HKHUBBIE
OpraHu3Mbl, TIOJIyYeHHE ¥  NPUMEHEHHe.  DKOJOTHYECKHE
mpoOsieMbl, CBsi3aHHBIE C okcugom yriaepona (IV); rumoresa
r700aTBbHOTO  MOTEIUIEHUS  KJIMMara; TMapHUKOBBIM A QeKT.
VYronpHas KUCIIOTa W €€ COJIM, UX (PU3NYECKHE U XUMUYECKHE
CBOWCTBA, TIOJNlydeHHE W NpHMeHeHHe. KadecTBeHHasr peakiusi Ha
kapOoHaT-uoHbI. Mcnonb30BaHne KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3AHCTBE.

IlepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIECTBaX KaK O
COEJMHEHUAX yriiepoAa (MeTaH, 3TaH, TWJICH, alleTUJIEH, 3TaHOJ,
IJIMLIEPUH, YKCYCHas Kuciota). Mx cocmaé u xumuyeckoe
cmpoenue. 1IoHATHE 0 OMOJOIMUYECKH BA’KHBIX BEIIECTBAX: JKUPAX,
Oenkax, yIJIeBOAAX U HUX pOJUM B IKU3HM YEJIOBEKa.
Mamepuanvnoe eouncmeo opeaHuueckux U  HeopeaHUudyecKux
coeOuHeHul.

Kpemuuii, ero ¢pusndeckue 1 XMuMUUECKUE CBOMCTBA, MOTy4YeHHE
u npumeHenue. CoenuHeHuss KpeMmHus B npupoze. OOuiue
npeacrasieHus o6 okcuae kpemuus (IV) m kpeMHueBoi Kuciore.
Cunukatel, MX  HCIOJIb30BaHME B OBITY,  MEAMLUHE,
IPOMBIIUICHHOCTH. Baojicneliwue cmpoumenvHbvie Mamepuanbl.
Kepamuka, cmekno, yemenm, Oemow, ducenezobemon. Ilpobremvl
0e30nacnoco  UCNONIL308AHUA  CMPOUMENbHLIX MAMeEPUanos 8
NOBCEOHEeBHOU HCUHU.

XHUMHYeCKHUIi IKCIIePUMEHT: U3ydeHHe 00pa3li0B HEOPraHUIECKUX
BEIIECTB, CBOMCTB COJISHOW KHCIJIOTBHI; MPOBEJICHHE KAaueCTBEHHBIX

OTIpE/ICIATh MOHBI aMMOHUS U (hoCdaT-uOHBI B PaCTBOPE;
OOBSICHATH  CYIIHOCTh  OJKOJIOTUYECKUX  TpoOieM,
CBA3aHHBIX C HAXOXJEHHUEM COEIMHEHUH a30Ta U
docdopa B OKpyKaromieu cpeue;

OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B HU3MEHEHHH
CBOWCTB 271eMeHTOB [VA-rpynmsl U uX COCIMHEHHH C
YYETOM CTPOEHHUS UX aTOMOB;

XapakTepu30BaTh (PU3NYCCKHEC W XUMHUYECCKHE CBOMCTBA
MIPOCTHIX BEIIECTB YIIIepo/ia U KPEMHUS B UX COCTMHEHUM
(OKCHIOB yryiepoja, YroJIbHOW KHUCJIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS, KPEMHHEBOW KHCIOThI, CHJIMKATOB),
crocoObl WX TMOJY4YeHHs, NMPUMEHEHHWE W 3HAa4YCHUE B
MIPUPOJIE M )KU3HU YEIIOBEKA,;

OTIPENeNIATh KapOOHAT- U CUIIMKAT-UOHBI B paCTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTMYECKHX  MpoobieMm,
CBA3AHHBIX C HAaXOXKJIEHHWEM YIJIEKHCIOTO Ta3a B
OKpY>Karollen cpee;

WUTIOCTPUPOBATh B3aUMOCBSI3b HEOPraHUYECKUX
COEIMHEHUH yriepoJa U OpraHu4ecKUX BEIIeCTB;
IUIAHUPOBATh U OCYLIECTBIISATh HA MPAKTHKE XUMHUYECKHE
SKCIIEPUMEHTHI, IPOBOAUTH HAOIIOACHMUS, A€TaTh BHIBOIbI
0 pe3yJbTaTaM 3KCIIepPUMEHTA;

cienoBaTh — MpaBwiaM  Oe3omacHo — paboTel B
nabopaTtopuu Mpu UCHOIH30BAHUN XUMUYECKOM MOCY/IbI U
000pyTI0BaHHUS;

MIPOM3BOIUTH BHIYUCIICHHUS IO XUMUYECKUM YPAaBHEHUSM;
BBICTpAauWBaTh pa3BEPHYThIE MHUCHMEHHBIE U YCTHBIC
OTBETHl C OMOpod Ha uHPOpMAIUIO U3 Y4yeOHUKA H
CIPAaBOYHBIX MaTepHaloB, TIPaMOTHO HCIOJb30BATh
M3YYEHHBIN NOHATUIHBIN anmapaT Kypca XUMUU;
UCIIONIb30BaTh MPH BBIMIOJHEHUU y4YEOHBIX 3a/JlaHUil U B
IIPOLIECCE HCCIIEIOBATENIBCKON  JIEATENbHOCTH HAy4dHO-
MNONYJSIPHYIO JIMTEPATYPY XUMHUYECKOTO COACPIKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypchl cetu « HTepHeT».
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peakumii Ha XJIOPUA-WUOHBI UM HAONIONEHHE TPU3HAKOB HX
MPOTEKAHMsI; OMBITHI, OTpaXarouiue (U3NYecKrne M XUMHUYECKHE
CBOMCTBA TaJIOTEHOB M MX COCIWHEHHI (BO3MOKHO HCIIOJIb30BAHHUE
BUJIEOMATEpUAJIOB); O3HAKOMJIEHME C o0Opa3uamMu  XJIOPHJIOB
(rajoreHusioB); O3HAaKOMJIEHME ¢ oOpa3mamMu cepbl H €€
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHUE BMJIEOMATEPUATIOB);
HaONIOZICHUE TIpollecca OOYIJIMBaHUSA caxapa TMOJ JIeWCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; HM3y4EHUE XHMHUYECKHUX
CBOMCTB  pa30aBIEHHOM  CEpHOM  KHUCJIOTBHL,  IMPOBEJIEHUE
KaueCTBEHHOM peakuuu Ha cyiab(paT-uOH U HaONIO/IeHUE MpHU3HAKa
e€ MpoTeKaHMsI; 03HAKOMJIEHHE C (PU3MUECKUMU CBOWCTBAMHU a30Ta,
dbochopa u WX coemMHEHHH (BO3MOKHO  HCIOJB30BaHHUE
BHJleOMATEepUaNoB), oOpa3uamMu  a30THBIX U (ochopHbIX
yaoOpeHu; mojiydeHue, cobupaHue, pacrio3HaBaHUE W W3YYCHHE
CBOMCTB aMMHaKa; MPOBEJEHUE KAYECTBEHHBIX pEaKUUid Ha HOH
aMMOHMSI U pochaT-MOH U M3yuyeHUEe MPHU3HAKOB UX NPOTEKAHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOU KUCIOTBHI C MEIBIO
(BO3MOXKHO HCII0JIb30BaHHE BUJEOMATEPHAIIOB); U3yUEHHE MOJETIeH
KPUCTAJUTMYECKUX  pemeéTok  anmasa, rpadura, QyiepeHa;
O3HAKOMJIEHHE C IPOLECCOM aACcOpOLMM PACTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHUBOrasa; MOIy4eHHE,
coOupaHue, paclo3HABAHNE U N3Y4EHHE CBOICTB YIJIEKUCIIOTO Ia3a;
IIPOBEICHUE KAueCTBEHHBIX peakluil Ha KapOoHAT- W CHUJIMKAT-
VOHbl U H3y4EHHME IPU3HAKOB UX HPOTEKAHUS; O3HAKOMIICHHE C
IPOIYKIUEH CHJIMKATHON IIPOMBIIIJICHHOCTH; peleHue
9KCIEPUMEHTANIbHBIX 33J]au 10 TeMe «BakHelne HeMeTalbl 1 UX
COEJIMHEHUS.
JdemoHcTpanum:
e BujeomarepHaibl: TaJOreHbl U UX COSAUHEHUS.
e (OO0pa3ubl XJIOPUJIOB.
o Kosutekuuu (BUieOMaTepuasl): cepa v €€ COeIMHEHHU.
e OOyriuBaHue caxapa MOJ JI€HCTBUEM KOHIIEHTPUPOBAHHOMN
CEpPHOM KUCIIOTBHI.
o Komnekuuu: ¢ochop M uX coeauHeHus. BzaumoneiicTBue
KOHLEHTPUPOBAHHOM a30THOM KUCIIOTBI C MENIBIO.
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e Mojenm KpUCTAIMYECKUX  PEHIETOK rpadura,
MOJICKYJBI (yJuIepeHa.
e AjncopOuusi pacTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YIIIEM.
[IpoTusoras.
e Buneomarepuanbl: CUIMKAaTHAs IPOMBIIIIEHHOCTb.
e Moenu MOJIEKyl OPraHUYECKUX BEILECTB.
IIpakTnuyeckune padoThl:
Ne 2. Tlony4yeHue constHOM KHUCIOThI, U3y4eHUE €€ CBONCTB.
Ne3. [Nonyuenne ammuaxa, U3y4eHHe €ro CBOMCTB.
Ne4. Tlonmyuenue yraekucnmoro rasza. KadecTBeHHass peakius Ha
KapOOHAaT-UOH.
Ne5. Pemrenne skcnepuMeHTaNbHBIX 3aa4 110 TeMe «HemeTtaubiy.
Bbrunciienus:
® [0 YpPaBHEHUSM XHMHUECKHUX pEakUuid, €ecau OJUH U3
peareHTOB JIaH B U30BITKE;
® 00BEMOB Ta30B IO YPaBHEHUIO pPEaKIMM Ha OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUI ra30B;
® 110 YPaBHECHHSAM XMMHYECKHUX PEaKLINN;
MacCOBOM JIOJIU BBIX0J1a IPOAYKTa PEaKIIMH;
® [0 YPaBHCHHMAM XMMHMYECKHX pEaKUud, €Cau OIWH U3
peareHToB JaH B BHJE BOJHOTO pacTBOpa C W3BECTHOU
MacCOBOM JI0JIeH

ajmasa,

MeTtanis!l 1 ux
coenuHeHUs. (9

9.)

OO0mras xapakTepucTUKa XUMHYECKHUX DJIEMEHTOB — METaJlIOB
Ha OCHOBaHMU HUX TMoJoxkeHuss B llepuoauueckoir cucreme
xuMuueckux siaeMeHToB J[. M. MeHueneeBa U CTpO€HUST aTOMOB.
Crpoenue MetauioB. MeTauiMyeckas CBSI3b W MeETaJUIMYecKas
KpHUCTa/UIMYECKas pemeTKa. IIEKTPOXUMUYCCKUMN psii HATIPSKEHU N
MmeTan JoB. DPH3MYECKHME M XUMHYECKHE CBOMCTBA METaJJIOB.
OO6mue crnocoObl mosydyeHus: MeTauioB. [loHsiTHE O KOppO3uU
METaJJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBbl
(ctamp, 4yryH, JIOpATFOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U
MIPOMBIIIEHHOCTH.

[llenounble MeTayuibl: moJIokeHHe B llepuoanueckoin cucreme
XxuMHueckux anemMeHToB JI. . MeHneneeBa; cTpoeHUE UX aTOMOB;
HaxoXxJeHue B mpupoae. Oundeckue U XMMUYECKHe CBOKCTBA (Ha

pPacKpbIBaTh CMBICI H3YyYaeMBIX MOHATHH U MPUMEHSTbH
9TH TOHATUS TPU ONHCAHUU CBOMCTB BELIECTB M HUX
MIPEBPAILICHUI;

OOBSACHATH O0OILIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOMCTB 3JIEMEHTOB-METAJUIOB U UX COCIMHEHHH C y4ETOM
CTPOEHUS UX aTOMOB;

XapaKkTepu30BaTh CTpOEHHE METaJlIOB,

dbuznyecKkue 1 XuMUYECKHe CBOMCTBA METAIJIOB;
XapaKTepU30BaTh OOIIHME CIIOCOOBI MOIY4YEHUSI METAIIJIOB;

00BSACHATH 00IITME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
3J€MEHTOB-METAUIOB B Tpylmax M HMX COEIMHEHHH C
Y4E€TOM CTPOECHHS UX aTOMOB;

XapaKTepu30BaTh (U3NYECKUE M XHMHUYECKHE CBOMCTBA

o0rue
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npuMepe HaTpuss U Kanus). OKCHUIbl M TUIPOKCHIBI HATPHUS U
kanus. [I[puMeHeHne meI0uYHbIX METAJIJIOB U UX COCIMHEHUM.

[[lenouHo3emMeNnbHbIE METAIBI MAarHU M KaJIbIMIA: TMOJIOKEHUE
B llepuommueckoin cucreme xumudeckux osviemenros JI. M.
MenpeneeBa; CTpo€HHE HMX aTOMOB;, HAaxXOXJEHUE B MPHUPO/IE.
®dusznueckue M XUMHUYECKHE CBOWCTBA MAarHus W KaJbIHS.
Baxueimue coenuHeHus Kanblus (OKCHA, THUIPOKCHI, COJIN).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmomuHnii:  nosioxenne B Ilepuomnueckoi  cucteme
xuMuueckux anemeHtoB J[. WM. MeHnaeneeBa; cTpoeHHE aToma;
HaxoxJeHue B mpupojse. dusmdyeckne M XUMHUYECKHE CBOMCTBA
amroMuHMs.  AMQOTepHbIE CBOWCTBA OKCHJIa U THUIPOKCHAA
ATIOMUHHSL.

Kene3o: nonoxenune B Ilepuoanueckoi cucremMe XUMHYECKUX
snementoB JI. M. MenzeneeBa; CTpoe€HHE aTOMa; HAXOXKJCHHE B
npupoae. Ouznueckne U XUMUYECKHE CBOMCTBA kene3a. OKCHIIbL,
ruapokcuabl u conu xenesa(ll) u xxenesa(Ill), ux cocras, cBoiicTBa
U MOJTy4YECHHUE.

XUMHYECKHIl IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3laMu MeTal-
JOB M CIUIaBOB, HX (DM3MUECKUMU CBOWCTBAMHU; HU3y4EHHUE
pe3yNbTaTOB  KOPPO3MHM METaUIOB (BO3MOKHO HCIIOJIb30BAaHHE
BHJICOMATEpPHAJIOB), OCOOCHHOCTEH  B3aWMOJCHCTBUSA  OKCHIA
Kamplusi M HATpus C BOJAOM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIEAOBAHWE CBONCTB JKECTKOW  BOJBI;
mpolecca  TOpeHHs  kene3a B KHciIopone  (BO3MOXKHO
WCIIOJIb30BAHME  BHJIEOMATEPUANIOB); IPHU3HAKOB  IMPOTEKAHUSA
KaueCTBEHHBIX PEAKIMi Ha WMOHBI (MarHus, KaibliUs, aJIOMHUHUSA,
nunaka, keneza(ll) um xenesa(Ill), memm(Il)); nHabGmogeHHE U
ONIMCAaHUE MPOLECCOB OKpalllMBaHUsl IUIAMEHUM HMOHAMH HaTpus,
Kamusi ¥ Kaiblus (BO3MOYKHO HCIOJIb30BAaHUE BHUICOMATEPUANIOB);
uccienoBaHue amQpOTEepHBIX CBOMCTB THUAPOKCHAA AaTIOMUHUSA U
TUAPOKCHUIA IIMHKA; PEHIEHUE SKCIEPUMEHTANIBHBIX 33Ja4 M0 TeMeE
«Baxuelme MeTamibl U UX COCAMHEHUS».

JdeMoHncTpanum:

e (O3HakomiieHHE C oOOpa3laMd METaUIOB M CIUIaBOB, WX

MPOCTHIX BEHIECTB METAUIOB U UX COCIMHEHUM (OKCHIIOB,
TUAPOKCUIOB,  COJEH), CmocoObl HMX  MOJyYeHUs,
MIPUMEHEHUE Y 3HAUCHUE B MPUPOJIC U )KU3HU YEJIOBEKa;
pacro3HaBaTh C MOMOIIbIO KAYECTBEHHBIX PEAKIUNA HOHBI
METaJUIOB (MarHus, aJlOMUHMS, IUHKA, JKeJie3a, MEH);
O0OBSCHATH 3aBUCHUMOCTh (DU3UYECKUX CBOUCTB METAIIIIOB
OT BUJIa XUMHUYECKOM CBSI3U MEXKY UX aTOMaMHu;
HaOMIOAATh M ONHCHIBATH XUMHUYECKUE PEAKIHH C
MTOMOIIIHIO €CTECTBEHHOTO SI3bIKA U SI3bIKA XUMUU;
HAOMIOJaTh  JEMOHCTPUPYEMBbIE UM CaMOCTOSITEIIBHO
MIPOBOIUMBIE OTIBITHI;

OTMCBHIBATh CBOMCTBA HM3y4ae€MbIX BEIIECTB HAa OCHOBE
HaOJIIOICHHH 3a WX MPEBPANCHUSIMHU;
JIOKa3piBaTh  aM(OTEPHBIA  XapakTep
rupokcuaoB amomMuHus u xeneza(Ill);
CpaBHUBATh OTHOIIEHNE U3y4aeMbIX METAJIOB M OKCHJIOB
METaJIJIOB K BOJIE;

CpPaBHHUBATh OTHOIIIEHHUE TUAPOKCUAOB HATPHS, KAIbIHS U
AIIOMHUHUS K PACTBOPaM KHUCIIOT U ILEJI0Yeil;
pacno3HaBaTh OMBITHBIM IMYTEM THIPOKCH]I-MOHBI, HOHBI
Fe2+ u Fe3+;

cleoBaTh MpaBuiiaM Oe30macHOi padoThl B 1abopatopuu
OpyU  UCHOJB30BAaHMM  XMMHMYECKOM  TOCyAbl U
000pyTI0BaHHS;

MIPOM3BOIUTH BHIYUCIICHUS IO XUMUYECKUM yPaBHEHUSIM;
UCIOJIb30BaTh TMPU BBHINOJIHEHUHM YYEOHBIX 3aJlaHUM

OKCHJIOB H

TCKCTHI y‘IC6HI/IKa, CIIPAaBOYHELIC MaTcpHralibl
(Hepuozu/meCKon CUCTCMY XUMHNYCCKUX 3JICMCHTOB I[; I/I;
MeHz[eJIeeBa, Ta6nnuy PaCTBOPHUMOCTHU KHCJIOT,

OCHOBaHMH W coJied B BOJE, AICKTPOXUMHUYECKHH PsiI
HANPSDKEHUN METaIJIOB);

MCIIONIb30BaTh MPH BBHIMOJHEHUH YYEOHBIX 3a/JlaHUN U B
MPOLIECCE UCCIENOBATENIbCKON AESITENIbHOCTH HAY4HO-
NONYJSIPHYIO JINTEPATypy XUMHUYECKOIO COJAEpKaHUs,
CIIpaBOYHbBIE MaTepualbl, pecypchl cetu «HTepHeTY.
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¢usnvyeckumu  cBoiicTBamHu.  Mogenu
PELIETOK METAJIOB.
e Buzneomarepuainsl: KOppo3us METAIIOB.
e BsaumopeiictBue Hatpus ¢ BoAod. OKpalllMBaHUE IJIAMEHU
MOHAaMU HaTpUs U KaJusl.
e OkxpamuBaHue MJIAMEHN HOHAMU KaJlbLIMsL.
® BzaumozaelcTBHE OKCUAA KAIBIUSA C BOJOK.
e Buneomarepuansl: TOPEHHE Kele3a B KUCIOPOJE U XJIOPE.
IIpakTHyeckue padoThI:
Ne 6. )K€cTkocTh BO/IBI M METO/IBI €€ YCTpaHEHMS.
Ne 7. Penienne skcriepuMeHTANBHBIX 3a/1a4 110 TeMe «MeTaiby.
Beryuciaenus:
® [10 YPaBHEHHSIM XUMHUYECKHUX PEAKIUH, €CIIM OJINH U3 PEarcHTOB
JlaH B U30BITKE WM COJIEPKUT IPUMECH;
® MacCOBOM JIOJIM BBIXO/1A NTPOJIYKTA PEAKIINH;
® [10 YPaBHEHMSIM XMMHUYECKHX PEaKIUH, €CIIM OJINH U3 PEarcHTOB
COJICPKUT IPUMECH.

KPUCTAJUIMYCCKUX

Xumus
OKpYXKaromast
cpena. (5 4.)

HoBeie matepuansl u TexHoJioruu. BemiectBa m Marepuayibl B
MOBCEAHEBHOM KM3HU YEJIOBEKA. XUMHUS U 3[J0POBBE.

be3ornacHoe MCHOJIb30BAHUE BEIIECTB M XUMUYECKUX PEAKIUN B
OBITY.

[IpuponHbIe WCTOYHUKH YIJIEBOAOPOAOB (yroJib, MPHUPOIHBIN
ra3, HeTh), MPOAYKTHI HX IepepabOTKH, UX POJb B OBITY H
MPOMBIIIIEHHOCTH.

OcHOBBI 9KOJIOTHYECKOM rPaMOTHOCTH. XuMuyeckoe
3arps3HEHUE OKpYXKalIIed cpeabl  (MPeAesbHO  JIOTyCTHMAs
koHIneHTpamus Bemects — [1/1K).

Ponb XuMuu B pelieHUH SKOJOTHYECKUX TTPOOIEM.
XUMHYECKHIT IKCIEPUMEHT: H3ydeHHe O0O0pa3IoB MaTepuajIoB
(cTexy0, CIIaBbl METAJUIOB, MTOJJMMEPHBIE MATECPHAIIBI ).

XapaKTepu30BaTh poOJIb XUMHUU B Pa3IUYHBIX cdepax
NEeSITeNIbHOCTH JII0/Iel, OCHOBHBIE BEUIECTBA U MaTepUalbl,
MpPUMEHSIEMbIE B )KM3HH COBPEMEHHOTO YEJIOBEKa;
0O0BSACHATH yCIOBHS 0€30MaCHOTO UCIIOJIb30BAHMSI BEILIECTB
U XUMUYECKUX PEAKIINil B OBITY;

AQHAIM3UPOBATh U KPUTHYECKH OI[CHUBATh WH(OPMALIHIO O
BJIUSHUU  TPOMBIIUIEHHOCTH,  CEJIbCKOTO  XO3AHCTBa,
TpPaHCIIOPTa U Jp.; Ha COCTOSIHUE OKPY’KAIOLIEH Cpebl;
YMETh OKa3blBaThb MEPBYIO IOMOIb MPU XUMHYECKHX
0’KOTax M OTPABJICHUSX;

MPUHUMAThH Y4aCTUE B OOCYXJACHUU MPOOIEM XUMHUYECKON
U OKOJOTMYEeCKOW  HANpaBJICHHOCTH,  BBICKA3bIBATh
COOCTBEHHYIO TMO3MIMIO MO MmpobjemMe U MpeaiaraTh
BO3MOJKHBIE ITyTH €€ PEIICHMUS.

KonmdectBo y4eOHBIX 4YacoB HAa TEMYy MOXKET BapbHUPOBATHCS HA YCMOTPEHUE YUYWUTENS, HEM3MEHHBIM OCTa€Tcsi oOImee
KOJIMYECTBO YaCOB Ha BECh I'0Jl. 4 PE3EPBHBIX YpOKa MPEIHA3HAYEHBI ISl CAMOCTOSTEIBHOIO PACIPEACICHUS YUUTEIEM KOJINYECTBA
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4acoB Ha TEMAaTUYECKUH KOHTPOJIb, HA 00YUYEHHE NOJATOTOBKE IEMEHTAPHBIX YUEOHBIX TPOCKTOB, HA PA3BUTHE YMEHHUS MOJIb30BaThCS
CIPABOYHOI JINTEPATYpOl, B TOM YHCIIE B 3JIEKTPOHHOU (hopme U B ceTh «THTEepHETY.

[Ipu pa3paboTke paboyeil mporpaMmbl B TEMATHUECKOM IJIAHUPOBAHUM JOKHBI OBITh YUTEHBI BO3MOKHOCTH MCIOJIb30BaHMS
ANEKTPOHHBIX (IIUPPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIONIUXCS y4eOHO-METOJMYECKUMU MaTepuaiaMu (MYJIbTUMEIUNHbBIC
MPOrpPaMMBbl, 3JIEKTPOHHbIE YYEOHUKU M 33aJJaYHUKU, DJIEKTPOHHbIE OMOIMOTEKH, BUPTYaJbHbIE JAOOpPATOPUHU, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIMU IM(POBBIX 00pPa30BATENbHBIX PECYpPCOB), MCHOJIB3YEMbIMU JUIsl OOy4Y€HHsST U BOCHUTAHUS Pa3IUYHBIX TPyHI
M0JIb30BaTeNIel, MPEICTABIEHHBIMU B 3JEKTPOHHOM (LU(PPOBOM) BUAE M peaU3yIOMMMH auaaktuyeckue Bo3moxHocTH HWKT,
coJiepKaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 00Opa3oBaHUU.
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