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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma o XMMHUHM Ha YpPOBHE OCHOBHOTO 00I111eT0 00pa3oBaHUs
COCTaBJiecHa Ha OCHOBe TpebOoBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeabLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTAaBICHHBIX
B demepalbHOM TOCYJapCTBEHHOM 00pa30BaTEbHOM CTaHIAApTe OCHOBHOTO
obmiero oOpa3oBaHus, ¢ y4€TOM paclnpeeféHHBIX MO0 KiaccaM IPOBEPSEMbIX
TpeOOBaHUM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTEIbHOM MPOrPaMMBI
OCHOBHOTO 00IIIer0 00Opa3oBaHUs W AJIEMEHTOB COJACP)KaHMS, MPEICTABICHHBIX B
YHuBepcaapbHOM KoAW(UKATOpe MO XWMHH, a TaKKe Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCHUTAHUS OOYYAIOIIMXCS TPHU MOJTYYEHUH OCHOBHOIO
oO1mrero oopa3oBanus u ¢ yuétoM KoHIenuuu npenojjaBanus yueOHOro npeamera
«XuMUD» B 00pa3oBaTeNbHbIX OpraHu3ausax Poccutickon
denepanuu, pealin3yOINX OCHOBHBIE 00I1€00pa3oBaTebHbIE MPOrPaMMbI (YTB.
Pemenuem Komnernn Munnpocemenust Poccun, nmpotokoit ot 03.12.2019 N IIK-
4BH)

Hacrosimas Ilporpamma naér mpeactaBlieHHE O IENsIX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHHUTAHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera «XUMHUs»; YCTaHABIMBACT 0053aTeIbHOE MPEIMETHOE CO Jep KaHue,
npeaycMaTpUBAET paclpe/iesieHne ero mo KjiaccaM U CTPYKTYpPUPOBaHUE €ro Mo
pa3ienaM W TemMaM Kypca, ONPENENseT KOJUYECTBEHHbIE W KAaYECTBEHHBIC
XapaKTEPUCTHKU COJEPkKaHUs; NaET MPUMEPHOE pacrpesesieHne y4eOHBIX YacoB
M0 TEMaTWYECKUM pas3feiaM Kypca U PEKOMEHAyeMylo (IPUMEPHYIO)
MOCJEAOBATEILHOCTh  UX  HM3YYCHUS € Y4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4€OHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOYydYarolIUXCs;, OMNpeACIsIeT BO3MOXHOCTH —IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUM K
pe3yapTaraM OOydYeHHsT XUMHU Ha YpOBHE IeJie HW3ydeHHs Mpel MeTa |
OCHOBHBIX BHUJIOB Y4Y€OHO-TIO3HABATEIBHON JEATENIbHOCTH/ YYEOHBIX JEUCTBUMN
YYEHHKA [0 OCBOCHHIO yU€OHOTO COIepXKaHus, ACHOE TOHUMaHuEe 00yJaronuMucs
COBPEMEHHBIX MpoOJeM 0e30MacHOCTH W (POPMUPOBAHUE Yy TMOIAPACTAIOIIETO
MOKOJIEHHs 0a30BOTO YPOBHS KYJIbTYPhl 0€30MaCHOTO MTOBEICHMUS;

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O INTPEJIMETA «XUMMS»

XuMusl Kak 3JEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK paclpoCTpaHWja CBOE
BJIMSIHME Ha BCce 00JAaCTH YeJIOBEUYECKOro CYIECTBOBaHUS, 3a/1ajla HOBOE BHUJICHUE
MHUpa, CTajda HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOHM KYyJIbTYpPbI, HEOOXOAUMBIM
YCIIOBUEM U3HU OOILIECTBA: 3HAHHE XUMHUU CIY>KUT OCHOBOM 11711 (JOPMUPOBAHUS



MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEACTaBICHUI O MaTepUaJbHOM €AUHCTBE MHUPA;
BAXHYIO  poJib  HUrpaloT  ¢GopMUpyeMble  XUMHEH  MPEACTaBICHUS O
B3aMMOIPEBPALIEHUAX DJHEPrud U 00 DHBOJIOUMU BEUIECTB B  MPHUPOIE;
COBpEMEHHAasl XUMHUs HallpaBJ€Ha Ha PElIeHUE TI100albHbIX MPOOJIEM YCTONUNBOIO
pa3BUTHSA  4YEJIOBEYECTBA —  CBIPHEBOM, HHEPreTHUYECKOM, MHILEBOH U
IKOJIOTUYECKON  Oe3omacHocTd, TMpoOsieM 3ApaBooxpaHeHus. B ycioBusx
BO3PACTAIOIIETO 3HAUYCHUSI XUMUHU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
POJIb XMMHUECKOI0 00pazoBaHusl. B maHe counann3anuy OHO SIBJISETCS OJHUM U3
yCIOBUN (POPMHUPOBAHUS HMHTEUIEKTA JIMYHOCTU M TAPMOHUYHOTO €€ pa3BUTHUS.
CoBpeMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HAHMSI HEOOXOIUMBI Ul MPUOOpPETEHUsS
OOIIEKYJTBTYPHOTO YPOBHS, TMO3BOJISIONIETO YBEPEHHO TPYIAUTHCS B COLUYME U
OTBETCTBEHHO Y4aCTBOBaTh B MHOIOOOpa3HOM >KM3HU OOILIECTBA, JJIsi OCO3HAHUS
BaXXHOCTU Pa3yMHOTO OT HOILIEHUS K CBOEMY 3JJ0POBBIO U 3[IOPOBBIO JIPYTUX, K
OKpY>Karolllel MpUpOIHOH cpefe, IUIsl TPaMOTHOTO MOBEACHUSI IPU UCTIOIb30BaHUU
pa3IMyYHBIX MAaTEpUAIOB M XUMHUYECKHX BEIIECTB B MOBCEIHEBHON >KW3HU.
Xumuyeckoe o0pa3oBaHKE B OCHOBHOM IIKOJIE SIBJISETCS 0Oa30BBIM MO OTHOIICHUIO
K CHCTEME OOIEero XMMHUYECKOro odpazoBaHus. [103TOMy Ha COOTBETCTBYIOLIEM
€My YpPOBHE OHO peajiu3yeT MNpUCYIIUE OOIIeMy XHMHUYECKOMY OOpa30BaHUIO
KJIIOYEBBIE I[EHHOCTH, KOTOPBIE OTPa)KalOT T'OCYJapCTBEHHbIE, OOLIECTBEHHbIE U
WHIUBUYAJIbHBIE TOTPEOHOCTH. DTUM ONPENEINAETCA CYIHOCTh OOUIE CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMXCS CpPEACTBAMU y4eOHOTO
IpeaMeTa «XUMUD.

HEJDb U3YYEHHUA YYEBHOI'O IPEJIMETA «XUMMUS»

B cBsA3M ¢ 3TUM NpH U3y4YEHUH NTPEIMETA B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE

3Ha4YeHHE MPUOOPETTH TaKUE 11T, KaK:

1. ¢popmupoBaHWE WHTEIEKTYaIbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY IPUHSATHUIO
pelIeHuit, CHoCOOHON aJanTHPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSIM
KU3HU; 6 HAMPaBICHHOCTh OOYYECHHsI HA CHCTEMAaTHYeCKOe MPHUOOIICHHE
yUYalmxcs K CaMOCTOSITEIbHON MO3HABATETILHON ACSITEIbHOCTH, HAYYHBIM
METO/JaM  TO3HaHUS, (DOPMUPYIOIMIUM  MOTHUBAIMI0O U Pa3BUTHE
CITOCOOHOCTEN K XMMHH;

2. obecrieueHue YCIIOBUIA, CIIOCOOCTBYIOITUX PUOOPETEHUIO
OoOy4YaroImMUMHUCs ONBbITa Pa3sHOOOPA3HOW EATEIHHOCTH, IO3HAHUS U
CaMOIIO3HAHUS, KIIOYEBBIX HABBHIKOB  (KIFOYEBBIX  KOMIIETEHITHH),
UMEIOUINX  YHUBEpCAJbHOE  3HAUY€HHWE JUI1  pa3IUYHBIX  BUJOB
JeSITEIIbHOCTH;



3. (dopmupoBaHHe YMEHHI OOBICHITH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MHpa Ha OCHOBAHWM 3HAHWU U OIIBITA, ITOJIYYEHHBIX IIPU U3YYECHUN XUMHUH;

4. dopmupoBanume y oOydalOmUXCS TyMAaHUCTUYECKUX  OTHOIIEHUH,
NOHMMAaHHs  LIEHHOCTHM  XMMHUYECKHMX  3HAHUH U1 BBIPAOOTKH
9KO JIOTUYECKH IEeJIeCOO0pa3HOro IMOBEACHHUs B OBITY U TPYJAOBOU
JEATEIbHOCTH B LENAX COXPAHEHHs CBOETO 3J0POBbS U OKPYXKAI0 IIEU
IIPUPOJTHOM CpENBI.

MECTO IIPEJIMETA B YYEBHOM IIJIAHE

B cucreme o6mero oopa3oBanus «XuMus» MpU3HaAHaA 00sA3aTE€IbHBIM YUEOHBIM
IPEeIMETOM, KOTOpBIM BXOJWUT B COCTaB INpeAMETHON obnactu «EcrecTBeHHO-
Hay4YHbIE MIPEAMETHI». Y UeOHBIM IIJIAHOM Ha €€ n3ydyeHue oTBe/leHO 136 yueOHbIX
yacoB— II0 2 4y B Hememo B 8 W 9 Kiaccax COOTBETCTBEHHO



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

9 KIIACC

BemectBo n xumunueckas peakuus [lepuoguueckuil 3akoH. llepuonnueckas
cuctremMa xumuueckux sneMeHtoB . . MenneneeBa. CrtpoeHue aToOMOB.
3aKOHOMEpPHOCTH B WM3MEHEHHHM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOAOB, Kajus, KaJIblUl U WX COCAUHEHHU B COOTBETCTBUM C IOJOKEHUEM
AeMEHTOB B [leprnoanueckoi cucteMe U CTpPOEHHEM UX aTOMOB.

CrpoeHune BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxanus 151 HOMEHKJIaTypa HEOPraHUYECKUX BEILIECTB
(MexXTyHapoHasl U TPUBUAJIbHAS). XUMUYECKHUE CBOMCTBA BEUIECTB, OTHOCAIIUXCS
K pa3JM4HBIM KJAaCCaM HEOPraHWYECKUX CO E€IWHEHUM, TEHETHYECKAas CBS3b
HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XUMHUYECKUX peEakuil MO pa3JuyHbIM Npu3HaKaMm (110
YHUCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY (P deKTy, 1mo
U3MEHEHUIO CTEMEHEH OKHUCICHUS XMMHYECKUX 3JIEMEHTOB, MO OOpAaTUMOCTH, T10
YYaCTHUIO KaTaau3aropa). DK30- U SHIOTEPMHUUYECKUE PEaKUUU, TEPMOXUMUYECKHE
YpaBHEHHS.

[TonsitTue o ckopoctd xumuueckor peakuuu. [loHsiTHE 00 00paTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTE€HHBIX U TeTepPOreHHBIX
peakuusx. I[lonstne o xumuueckom paBHOBecur. DakTophl, BIMAIOIIKE Ha
CKOPOCTh XMMHUYECKOW PEAKIINU U MOJOKEHUE XUMUYECKOTO PABHOBECH L.

OKHCIIUTENTbHO-BOCCTAHOBUTEINIbHBIE  PEAKIMHU,  AJIEKTPOHHBIM  OayiaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBiienue YPaBHEHUM
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUHUM C  KWCHOJB30BAHHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTUYECKOMN JUCCOLMALINY. DIIEKTPOJIUTHI 51
HE D2neKkTponuThl. KaTnoHbl, aHMOHBL. MeXaHW3M JUCCOLNMALNHM BELIECTB C
pa3IMYHBIMU BUJAMU XUMHYECKOW cBsi3H. CreneHp auccounanuu. CHIIbHBIE U
ci1a0ObIe DIIEKTPOTHUTHI.

Peakuun noHHoro oomeHa. Y caoBuUs MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHbIE M COKpAIIEHHBIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

XUMHAYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEIAMU KPUCTALIMYECKUX
pPEIETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB W HEMeTauioB (rpadura u
ajiMasa), CJIOKHBIX BEIIECTB (XJIOpUAa HATpHs); HCCIEIOBaHHE 3aBUCUMOCTHU
CKOPOCTH XHWMHUYECKOW pEaKkIuu OT BO3JACHCTBUA Pa3IUYHBIX (PaKTOPOB;



WCCJIEIOBAHME DJICKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOITUAIIAN
KHCJIOT, IIEJoYeld W coyie (BO3MOYKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB);
PO BEIECHWE OMbBITOB, WIIIOCTPUPYIOMMX NPHU3HAKA TMPOTCKAHUS pPEaKIUN
HOHHOTO OOMeHa (0Opa3oBaHME OcCajika, BBIJICIICHHE Ta3a, 0O0pa30BaHUE BOJIbI);
ONBITOB, WLIIOCTPUPYIOIIHUX  MPUMEPBl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknmii (TOpEHHE, pEaKIMU pa3JIoKCHUS, COCAMHCHHS), paclo3HaBaHUE
HEOPTAaHWYECKUX BEIIECTB C TIOMOIIBIO KAYECTBCHHBIX PEAKIWA HAa WOHHI;
pEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmerasl 1 ux coequHeHus

OO1as xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOEHMS AaTOMOB,
XapaKTepHbIE CTENEeHN OKucieHus1. CTpoeHue 1 pU3ndecKkre CBOMCTBA MPOCTHIX
BEILIECTB — rajJOreHOB. XMMUYECKUE CBOMCTBA HA IIPUMEPE XJIOpa
(B3aMMOJEHCTBUE ¢ METANIAMH, HEMETAJUIaMHU, II€JI04aMt). XJI0POBOIOPO/I.
ConsiHas KucimoTa, XUMUYECKHE CBOMCTBA, IMOJy4YeHUE, IPUMEHEHHUE. [[ericTBue
XJIOpa ¥ XJIOPOBOJOPO/AAa HA OPTAHU3M YEJIOBeKa. BaxHeumme XIopuibl U UX
HaxO0XJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs

aTOMOB, XapaKTepHbIe cTereHu okuciaeHus. CTpoeHue u pusnueckue CBONCTBa
IPOCTBIX BEIIECTB — KUCIIO POJa U cepbl. AJITIOTPOIIHbIE MOAU(PUKALIUU
KHCIJIOpOJa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOAOPOI, CTPOEHHUE,
¢uznyeckue u XxuMmuieckue cBoicTBa. OKCUABI Cepbl KaK MPeCTaBUTENN
KHCIIOTHBIX OKCUAOB. CepHast KUCI0Ta, (PU3NUECKUE U XUMHUYECKUE CBOICTBA
(oOmme Kak mpeAcTaBUTENS Kiacca KUCIOT U crienuduueckue). XuMUYecKue
peakinH, JeXallue B OCHOBE MPOMBIIIEHHOTO cI0co0a MOJIy4eHHsI CEpHOM
KkucIoThL. [Ipumenenue. Conu cepHOM KUCIOTHI, KAYECTBEHHAs PEAaKLMsl Ha
cynbdar-uoH. HaxoxaeHue cepol v €€ coeAMHEHUI B IPUPOIe. XUMHUIECKOE
3arpsi3HEHHE OKPYKAIOLIEH Cpelibl COEUHEHUSMH Cepbl (KMCIOTHBIE JOXK/IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO01as xapakrepuctuka 31aemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIEHUS. A30T, paclipoCTpaHEHUE B IPUPO/IE,
bu3nueckue U XuMHueckue cBoiictBa. KpyroBopot azora B npupojae. AMMHAK, €ro
(bu3nUecKue 1 XMMUYECKHE CBOWCTBA, MOJyYeHue U npuMeHeHue. Cojiu aMMOHUS,
ux (pusmyueckre 1 XMMUYECKUE CBOMCTBa, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHUS. A30THasI KUCIIOTa, €€ NoyyeHue, pUu3ndeckre u XMMHYECKHe
cBOIcTBa (001IME KaK MPECTaBUTENs Kilacca KUCIIOT U CrielupuIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEN aMMOHHUSI B KAYECTBE MUHEPAIbHBIX
ynoopeHuil. XuMru4eckoe 3arpsa3HeHUe OKpYX arollel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE N0/, 3arps3HEHNE BO3/yXa, MOYBI U BOA0EMOB). Docdop,
ajuioTponHeie Mmoaudukaiuu Gocdopa, Guznueckue U XMMUYECKUE CBOMCTRA.



Oxcun dhochopa(V) u hochopnas kucnora, GU3NIECKHUE U XUMUIECKUE CBOICTBRA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUM.
O6mas xapakrepuctuka snemeHToB |V A-rpynmnsl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTepPHbIE CTETIEHU OKUCIICHUA. Y TJIEpO/1, aJUIOTPOITHbIE
Moau(UKaIMK, pPacCIPOCTPAHEHHE B IIPH  poJie, PU3NIECKUE U XUMUUECKHE
cBoicTBa. Aacop6uus. KpyroBopot yrieposa B npupojae. OKCcuibl yriaepoaa, ux
dusznyecKkrue 1 XuMUYECKHEe CBOMCTBA, IEUCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYEHHE U PUMEHEHHE. DKOJIOTMYECKUE IPOOIIEMBI, CBI3aHHBIE C OKCHJIOM
yraepoaa(lV); runoresa ri100aapHOIO MOTEIICHUs KJIMMaTa; MapHUKOBBIM
s dexT. YronbHas KUCIO0TA U €€ COMU, UX (PU3NYECKUe U XUMUYECKUE CBOMCTBA,
noyiyueHue u npuMenenue. KauecrBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK
0 COEAMHEHUSX yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TIJTULEPHH,
yKCycHas kuciioTa). Ix coctaB u xumuueckoe ctpoenue. [lonstue o
OMOJIOTUYECKU BXKHBIX BEIIECTBAX: KHUpaX, OeKax, yriieBojax — U UX POJIHU B
YKU3HM YesioBeka. MaTepuanbHOe € IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX
COCINHEHNMH.

KpemHuii, ero pusnyeckrue u XUMUYECKHUE CBOMCTBA, IOJyYECHHE U
npuMenenue. Coeuuenns: KpeMHus B pupoje. OOiiue npeacTaBieHus: 0o
okcuze kpemuus(1V) u kpemuueBoitl kuciore. CUIMKaThl, UX UCIOIb30BAHUE B
OBITY, MEJTUIIUHE, TTPOMBIIIUICHHOCTH. BaykHelue CTpOuTeIbHbIE MaTepUAIbI:
KepaMuKa, CTEKJI0, IEMEHT, OCTOH, ele300eToH. [IpobiiemMsl 6e30macHOTO
WCITIOJIb30BAHUS CTPOUTETLHBIX MaTEPUAJIOB B IIOBCETHEBHOM JKU3HH.

XVUMHUYECKHI SKCIIEPUMEHT: U3YUeHHE 00Pa3I[0B HEOPTraHUIECKUX
BEILIECTB, CBOMCTB COJITHOW KUCJIOTHI; POBEICHUE KAYECTBEHHBIX PEAKIUI Ha
XJIOPUA-UOHBI U HAOIIOEHUE NPU3HAKOB UX MPOTEKAHMS; OTIBITHI, OTPAXKAIOIIINE
(bu3MYecKre 1 XUMUYECKHE CBOMCTBA raJJOT€HOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); 03HAKOMIICHHE ¢ 00pa3liaMu XJIOPHUIO0B
(raJoreHuI0B); O3HAKOMJICHHE C 00pa3IiaMu Cephl U €€ COeTMHEHUSIMH (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPHUAIIOB); HAOIIOIeHNE TIpoTiecca OOYTIIMBaHUS caxapa
IO/ AEMCTBUEM KOHLIEHTPUPOBAHHOM CEPHOU KHCIIOTHI; N3YYEHUE XUMUUECKHUX
CBOMCTB pa30aBJICHHON CEPHOUN KUCIOTHI, MPOBEACHNUE KaUeCTBEHHON peaKkluy Ha
cynb(dar-uoH 1 HabJI0IeHHE MPU3HAKA €€ MPOTEKAHUS; O3HAKOMIICHHE C
bu3nUecKkuMu cBOMCTBaMHU a30Ta, (ochopa U X COeTUHEHUN (BO3ZMOKHO
HCITIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3IiaMu a30THBIX U (HOChHOPHBIX
yoOpeHuit; moiayyeHue, cooupaHue, paclo3HaBaHUE U U3yUYeHUE CBOMCTB



aMMHaKa; IpPOBEJCHIE KaueCTBEHHBIX PEaKIIMii Ha HOH aMMOHHUS U (hocaT-uoH U
M3Yy4YEHHE NPU3HAKOB UX MPOTEKaHUs, B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOMN
a30THOM KUCJOTHI C MEJIbIO (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB);
U3y4YeHHUE MOJIeTIel KPUCTAIUNIMYECKUX PEIIETOK anmasa, rpadura, Qysiepena;
O3HAKOMJIEHHUE C MPOLECCOM aIcCOPOLIMH PACTBOPEHHBIX BELIECTB
aKTUBHUPOBAHHBIM YTJIEM U YCTPOHUCTBOM MPOTHUBOra3a; MojyuyeHue, CoOnpaHue,
pPacCIlO3HaBaHHWE U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO Ia3a; MMPOBEACHUE
KAuECTBEHHBIX PEaKIMil Ha KapOOHAT- U CHJIMKAT-HOHbI U U3yYE€HHUE TPU3HAKOB MX
MIPOTEKAHMS; O3HAKOMJIEHUE C MTPOAYKIMEN CUIIMKATHON MTPOMBIIIJIEHHOCTH;
pELIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHele HeMeTaIbl U UX
COECTUHEHUSD.

Mertamibl 1 ux coeuHeHus O011ast XapaKTepUCTUKA XUMUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHUU WX NOJIOKEHHU B [leprognyeckon cucreme
xuMmudeckux anemMeHToB 1. 1. MenaeneeBa u ctpoeHust atoMoB. CTpoeHuHe
METAJIOB. MeTammdeckast CBA3b U METALINYECKAs KpUCTALINYECKas PEIETKA.
DNEKTPOXUMHUUYECKHUM psAJl HAIPSHKEHUN MeTAITOB. PU3NYECKHE U XUMUYECKHE
cBoiicTBa MeTaioB. O01IKe crioco0bI MoTyyeHus: MeTayioB. [loHsTre o koppo3uu
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3aIUThI X OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH,
JIOPATIOMUHUNA, OpOH3a) U UX NPUMEHEHHE B ObITY U IPOMBILIEHHOCTH.

[I{emounbie MeTasuIbL: MOJOKeHUE B [lepruoanyeckon cucTeMe XUMHUECKUX
anemeHToB [[. 1. MeHeneeBa; CTpO€HHE UX aTOMOB; HA  XOXIEHUE B IPUPOJE.
duznyeckre U XUMUYECKHUe CBOMCTBA (Ha MpuMepe HAaTpus U Kaius). OKCHUIIBI U
TUAPOKCHUIBI HATPUS U Kaiusl. [ [puMeHeHne menouHbIX METAVIOB U UX
COCIMHEHUM.

[Ilenoyno3eMenbHbIE METAUIBI MATHUNA U KAJIBLIUI: OJIOKEHUE
B [leproanueckoi cucreme xumuieckux sinemeHToB . 1. Menpaeneena;
CTPOCHHME UX ATOMOB; HAXOKJICHHE B IPUpoJe. PU3NUECKNE U XUMUYECKHE
CBOMCTBA MarHus M KaJblivs. BaxkHele coeTmHeHns Kaablus (OKCH/I,
THUAPOKCU/, o). ZKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTPaHEHUS.

AnroMuHUI: nojioxkeHue B [lepuonnueckoil cucteMe XUMHUYECKUX
aneMmeHToB /. 1. MenaeneeBa; CTpO€HHE aTOMA; HAX0XKACHUE B IPUPOJE.
duznyeckre U XUMUIECKHUE CBOMCTBA amtoMUHMS. AMGOTEPHBIE CBOMCTBA OKCHIA
Y TUIPOKCHUA aJTFOMUHMUSL.

Kemneso: nonoxenue B [leprnoanueckoil cCUCTEME XUMUYECKUX JJIEMEHTOB
. U. MenzaeneeBa; CTpoeHHE aTOMa; HaXOXKAEHUE B Ipupoac. Pusnyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuabl, rTuapokcuabl U conu xeneza(ll) u
xenesa(lll), ux cocras, CBOIICTBA U MOTYyUYECHHUE.



XVUMHUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHUE C 00pa3liaMy MeTall JIOB U
CIUIaBOB, UX (DU3UUYECKUMHU CBOMCTBAMM; U3yUEHUE PE3YIHTATOB KOPPO3IUU
METaJuIoB (BO3MOXKHO MCIIOJIb30BAHKUE BHIEOMATEPHAIOB), 0COOEHHOCTEM
B3aMMOJICUCTBUS OKCUA KaIbIUs U HATPUS C BOJOM (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOW BOBIL; IPOLIECCa TOPEHHUS
JKeje3a B KUCIIO  poje (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPHUATIOB); IPU3HAKOB
IPOTEKaHUSI KAYECTBEHHBIX PEAKIINIl HAa HOHBI (MArHus, KaJIbLKs, aJJFOMUHHS,
nuHka, xenesa(ll) u xeneza(lll), mequ(ll)); HabmoneHue u onucanue NPoOIECCOB
OKpalllMBaHUs TJIAMEHH HMOHAMU HATPUS, KaJusl U KaJdblus (BOZMOXKHO
UCII0JIb30BAaHUE BUICOMATEPUAIIOB); UCCIIEIOBaHNE aM(POTEPHBIX CBONCTB
TUIPOKCU/IA ATIOMUHUS U THAPOKCUIA IIUHKA; pEIICHUE IKCIIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxkHeunme MeTauibl U UX COCAUHECHUSY. XUMUS U OKpYKarolas
cpena. HoBele MaTepuansl 1 TeXHOJOTUH. BeliecTBa u Marepuaisl B
MTOBCEHEBHOM XKU3HU YeJIOBEKA. XUMHS U 310pOBbE. be3omacHoe uenoib30BaHue
BEILECTB U XUMUYECKUX peakiuil B ObITy. [lepBasi moMons Npyu XUMUYECKUX
0KOrax M oTpaBiieHUsAX. OCHOBBI 3KOJIOTUYECKON I'PAMOTHOCTH. XUMHYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH cpeipl (IIpeAeIbHAsL TOyCTUMAask KOHIIEHTPALIHS
BeniectB — [1/IK). Ponbs XxuMuu B pemieHn# 3K0JI0rHuecKuX Ipooiiem.
[IpupoHbIe HCTOYHUKHU YTIEBOAOPOAOB (YroJib, IPUPOJHBINA ra3, HedTh),
MPOJIYKTHI KX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH. X UMUYECKUA
HKCIIEPUMEHT: U3y4yeHue 00pa3lioB MaTepUasoB (CTEKIIO, CIIaBbl METAJUIOB,
NOJINMEpHBIE MaTepuaibl). MexnpeaMeTHble CBA3M Peanu3anus MexXIpeIMeTHbIX
CBSI3€H MPU U3YYEHNUN XUMUU B 9 Kiacce OCyIECTBIISIETCS YepPE3 UCII0Ib30BaHNE
KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHITHM, TaK U TIOHATUH, SIBIISIFOIIIMXCS
CUCTEMHBIMH JIJIS1 OTACNBbHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOT0 1ukKia. Oomue
€CTECTBEHHO-HAYUHbIE TIOHATHUS: HAyYHBIH (DaKT, TUNOTE3a, 3aKOH, TEOPHsI, aHAJIN3,
CUHTE3, KJlaccu(UKaus, NIEPUOTUIHOCTb, HAOIIOEHUE, SKCIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBINA 3 (PEKT,
TEXHOJIOTHsI, MaTepuaibl. PU3MKa: MaTEpHsi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, HYKJIUJl, U30TOIIbI, PaIMOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUI 3apsi,
MIPOBOJHUKH, MOJIYIPOBOJIHUKH, JUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, ra3, paCTBOP, PAaCTBOPUMOCTD,
KpUCTAJUTMYECKasl pelIéTKa, CriaBbl, GU3NYECKUE BEITMUUHBI, €AMHULIBI
U3MEpPEHHUsI, KOCMUUECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3b1, ComnHIle. buonorus:
dboTocuHTE3, IbIXaHKUE, Ouochepa, FIKoCUcTeEMa, MUHEpaIbHbIEC YI00pEeHMS,
MUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTa TeJbHbIE BellecTBa. ['eorpadus:
atMocgepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPObI, TOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI



IHJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

Hacrosimas nporpamma 4€TKO OpUEHTUPOBAHA HA BBHIMOJHEHUE TPEOOBAHMIA,
ycra"aBiauBaeMbix OI'OC Kk pe3yiapTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesibHOM
nporpaMmbl (JIMYHOCTHBIE, METANPEAMETHBIE U MPEAMETHBIC), KOTOPBIE JOJKHBI
JEMOHCTPUPOBATH O0YUYAIOIIMECs 10 3aBEPIICHUH 00yUeHHsI B OCHOBHOM IIKOJIE.

JIuyHOCTHBIE ~ pE3ydbTaThl  JOCTUTAIOTCS B €AMHCTBE Y4yeOHOUH W
BOCIIUTATEIBHON AEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMHU, IPUHSTHIMU B
oOlecTBe TmpaBWiIaMd HU HopMamH moBejneHus. CrnocoOCTBYIOT —MpolieccaM
CaMOITO3HAaHUs, CAaMOBOCIHMTAHUS U CaMOpa3BUTHUA, (HOPMUPOBAHUS BHYTPEHHEH
MO3UIMU JIMYHOCTU U TPOSBISIOTCS B WHAUBUIYATbHBIX COLMAIBHO 3HAYMMBIX
Ka4yeCTBax, KOTOPBIE BBIPAXKAIOTCSA MPEXJIE BCETO B TOTOBHOCTU OOYYAIOUIUXCS K
CaMOpAa3BUTHIO, CaMOCTOSITEJIbHOCTH, WHULINAaTUBE U JTUYHOCTHOMY
CaMOOTIPEICIICHUIO; OCMBICIEHHOMY BEJICHHUIO 37I0pOBOTO M Oe3omacHOro odpasa
KU3HU U COOJIIOJICHUIO MPABUII SKOJOTHUYECKOTO MOBEACHUS; K IeJICHAIIPABICHHON
COLMAIBHO 3HAYMMOMW NESATEIbHOCTH; MPUHATHIO BHYTPEHHEHN MO3ULIAN JTUYHOCTHU
KaK 0co00ro IIEHHOCTHOTO OTHOIIECHUS K ce0e, K OKPYKAIOIIUM JIFO/ISIM U K KU3HU
B LIEJIOM.

JIndHOCTHBIE pe3yabTaThl, (GopMUpYyEeMble B XOJ€ HU3YYCHHS Y4eOHOTro
npeaMera  XUMUM,  JIOJDKHBI  OTpakaTh ~ TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJCTBOBATbCSI CUCTEMOM TMO3WTHBHBIX LEHHOCTHBIX OPUEHTAMA W
paclIMpeHue OIbITA IESITEIbHOCTH Ha €€ OCHOBE.

1. IlaTpuoTnyeckoe BOCIUTAHME:

OCO3HAHUE POCCHUMCKOW TPaKJTaHCKOW HUJICHTUYHOCTU B MOJIMKYJIBTYPHOM U
MHOTOKOH(peCCHOHATBLHOM 00IIECTBE, MPOSIBJICHUE UHTEPECa K MO3HAHUIO POJTHOTO
s3bIKa, UCTOpPUM, KyIbTypbl Poccuiickon denepanuu, CBOEro Kpas, HapOJ0B
Poccum; 1ieHHOCTHOE OTHONIEHHE K JOCTH:KEHMsM cBoed Pomunel — Poccuu, K
HayKe, HCKYCCTBY, CIIOPTY, TEXHOJIOTHSIM, OOEBBHIM TIOJBUTaM U TPYAOBBIM
NOCTHKCHUAM HapoJa; YBaXKEHUE K CcHUMBOJaM Poccum, rocyaapCTBEHHBIM
Mpa3gHUKaM, HWCTOPUYECKOMY H TPUPOAHOMY HACIEAUIO W MNaMSITHHKAM,
TPaaUIUSIM Pa3HbIX HAPOJIOB, MPOKUBAIOIINX B POJHOMN CTpaHE;

dbopMHupoBaHrWE YYBCTBA TOPAOCTH 3a CBOIO PoaWHY, OTBETCTBEHHOTO
OTHOILICHUS K BBIMOJHEHUIO KOHCTUTYLIMOHHOTO J10JTa — 3ammuTte OTeuecTna.

2. I'pa:xknaHckoe BOCIIMTaHHE:

I'paxxmanckoro BOCHUTAHUSL 2) TPEACTABICHUS O COIUAIBHBIX HOPMaxX M
MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUHM B KOJJIEKTUBE, KOMMYHUKATHUBHOM
KOMIIETGHTHOCTH B  OOINECTBEHHO TOJIE3HOM, Y4EOHO-HUCCIEI0BATEIBCKOM,
TBOPYECKOM M JAPYruxX BHUJAX JAESITEIIBHOCTU; TOTOBHOCTHM K pa3HO 0Opa3HOu



COBMECTHOM NeATEIbHOCTU MPHU BBIMOJHEHUH Y4e€OHBIX, MMO3HABATEIbHBIX 3ajad,
BBIIIOJIHEHUH XUMHUYECKUX SKCIEPUMEHTOB, CO3JaHUUA Y4YE€OHBIX IPOEKTOB,
CTPEMJICHHS K B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B IMPOIIECCE ITON ydeOHOU
NEATEIbHOCTH; TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHUE W MOCTYNKH CBOMX
TOBAPUILEH C TMO3UIMU HPABCTBEHHBIX M NPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB

[{eHHOCTH HAyYHOTO O3HAHUS

3) MHPOBO33PEHUECKUX MPEJICTABICHUN O BEIIECTBE U XUMHUECKON peakIuu,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U COCTABJISIOIIMX
OCHOBY /I IOHUMaHUsSI CYITHOCTH HAay4YHOW KapTHUHBI MHpA; MpPE/ICTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPEJIOW, O POJIM XMMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEM;

4) no3HaBaTeNbHBIX MOTHUBOB, HAIMIPABJICHHBIX HA MOJYYECHUE HOBBIX 3HAHUU
0 XUMUU, HEOOXOAUMBIX JJI1 0OBSICHEHUST HA0JII01aeMbIX MPOIECCOB U SIBJICHUM;

5) no3HaBaTenbHOU, MHPOPMAIIMOHHON M YUTATEIbCKOW KYJIbTYpbI, B TOM
YHUCJIE€ HaBBIKOB CAMOCTOSITENIBHOW pabOThl ¢ YYEOHBIMH TEKCTaMU, CIPABOYHOU
JUTEPaTypoi, JOCTYIHBIMH TEXHUYECKUMU CPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHUH;

6) uHTEepeca K OOYUYEHHUIO M MO3HAHHUIO, JTFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  caM0OOpa30BaHUIO, TMPOEKTHOM M  MCCIEN0BATEIbCKOU
JEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIECHHOCTH U YPOBHA OOy4YeHUs B
nanpHeneM; @opMUpPOBAHUS KYJIBTYPbI 300POBbS

7) OCO3HaHUS LIEHHOCTHU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3JI0POBBIO, YCTAHOBKM Ha 370pPOBbIA 00pa3 >KW3HMU, OCO3HAHUS MOCIEACTBHM U
HETIPUSTHUSL BPEIHBIX MPUBBIUEK (YHIOTPEOJEHUS aJKOroJis, HAPKOTUKOB, KYpEHHS]),
HEOOXOJIMMOCTH  COOMIOJICHUST TpaBuUi O€30MacHOCTH Tpu  OOpallleHUuH ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U PEATbHON KU3HH,

TpynoBoro BoCIuTanus

8) uHTEepeca K MPaKTUYECKOMY M3Y4YeHUI0 npodeccuil U Tpyaa pa3 JUYHOTO
poJia, yBaXK€HHUE K TPYAY U Pe3ysbTaTaM TPYIOBOU AESITEIbHOCTH, B TOM YHCIIE HA
OCHOBE MPUMEHEHHUS NPEIAMETHBIX 3HAHUW MO XUMHHU, OCO3HAHHOI'O BbIOOpa
WHUBUTyIbHON TPACKTOPUHU MPOJOJKEHUS 00pa30BaHUS C YIETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
yCHEenHoW npodeccuOHaIbHON AESTENBbHOCTH U PA3BUTHSI HEOOXOAMMBIX YMEHHI;
TOTOBHOCTh aJaliTUPOBAThC B MPOdEecCUOHANBHOW cpefie; DKOJIOTHYeCKOTo
BOCIIUTaHUS

9) PKOJOTHUYECKH I1eJIeCO00Pa3HOTO OTHOIIEHUSI K MPUPOAEC KaK MCTOUYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CYyIeCTBOBaHUS, IOHUMAHUS LIEHHOCTH 3JI0POBOIO U
O6e3zonmacHOro oOpa3a »KU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY
bu3MYecCKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHUSI LIEHHOCTH COOJIOJIECHUS



IpaBJI O€30MaCHOTO TOBEICHUS TIpU paboTe ¢ BELIECTBAMHU, a TAK)KE B CUTYaIUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JHOJEH;

10) cmocoGHOCTH MPUMEHSTH 3HAHMS, MOJyYaeMble MPU U3YYEHUU XUMUH,
IUISL pELICHWs 3aJlad, CBA3aHHBIX C OKPYXKAMIEd NpU POJHOM CpPENOu,
NOBBIIICHUS YPOBHS HOKOJOTHYECKOM KYyJIbTYphbl, OCO3HAHUS TIJI00AIBHOTO
XapaKTepa 3KOJOTMYECKUX MPOOJIEM U IyTEW UX PELIEHUs MOCPEICTBOM METO/IOB
XUMUH;

11) DBKOJOTMYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATbCS UM B
MIO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAIIBHON MpPAaKTUKE. MeTanpeamMeTHbIe
pE3yIbTaTHI.

B cocraBe MeTanpeaIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMupOBaHUSI MHMPOBO33pPEHHUSI OOIICHAy4YHbIe TOHATUA (32 KOH, Teopwus,
MPUHIUI, TUNOTe3a, (PakT, cucrema, MPOIecC, IKCIEPUMEHT U Jp.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOU
Hay4YHOU KapTUHE MHpA, U YHUBEpCAJIbHbIC yueOHbIC ACHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpbIE OOECHeuYnBalOT (POPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJITAHUPOBAHHUIO M OCYIIECTBICHUIO YYEOHOMU
nesTenbHOCTH.  MeranpeaMeTHbie  pe3yjibTaThl OCBOEHHUS 00pa30BaTEIbHOU
Npo TpaMMbl MO  XUMHUHM  OTPaXalT  OBJIAJCHUE  YHUBEPCAJTbHBIMU
MO3HABaTEJIbHBIMU JICUCTBUSMU, B TOM YHCIIE:

bazoBbIMHU JIOTHYECKUMU AEHCTBUAMU

1) ymMmeHueM UCIoJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIICHUS MPU OCBOCHHUH
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIACIATh WX XapaKTEPHbIS
MPU3HAKKU, YCTAaHABIWBATh B3aUMOCBSI3b C APYTUMU TMOHSTHUSMH), HCIOJIH30BAThH
MOHATUS JIJIs1 OOBACHEHUS OT/ICJbHBIX (PAKTOB U SIBJICHU; BHIOUPATh OCHOBAHUS U
KpUTEPUU VISl KIaCCHU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUUYECKUX DPEaKIUi;
yCTaHABIMBATh TMPUUMHHO-CIICJCTBEHHBIC CBS3M MEXKAY OOBEKTAMU HW3YUYCHUS;
CTPOUTH JIOTUUECKUE pacCyXeHus (MHIYKTHUBHBIC, ICAYKTUBHbBIC, 10 aHAJIOTHH);
JIeaTh BBIBOJIbI U 3aKIIFOUCHHUS;

2) yMEHHUEM IPUMEHSTh B MPOIECCEe TMO3HAHUS TMOHSITHS (NMPEIMETHBIC U
METaNnpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBLIBATH NIUPOKO MPUMEHSIEMbIE B XUMUN MOJICIIbHBIC MPEJICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas ¢Gopmyna U ypaBHEHHE
XUMHUYECKON peaklui — MPH PEIIeHUH Y4eOHO-TT0O3HABATENIbHbBIX 33/1a4; ¢ YUETOM
ATUX MOJICTBHBIX MPEICTABICHUN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKU U3YYaEMBIX OOBEKTOB — XHUMHYECKUX BEIIECTB M XUMHUYECKHUX
pEeaKInii; BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJCTBEHHBIE CBS3U H
IPOTUBOPEYHS] B MU3yYAEMBIX MPOLIECCAX U SBJICHUSAX; NpeAjiaraTb KpUTEPUH IS
BBISIBJICHUSI 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUMI; CAMOCTOATENLHO BbIOUPATH
crocod pemieHus: yueOHOU 3a7aur (CpaBHUBATh HECKOJIBKO BApHUAHTOB PEIICHHUS,



BbIOMpaTh HauboJiee MOAXOAAIIUMN C Y4ETOM CaMOCTOSTENBHO BBIJEICHHBIX
KpUTEPUEB);

ba3oBbIMH HCCIIETOBATENBCKUMHA JEHCTBUSIMHU

3) yMEHHMEM HCII0JIb30BAThH [TOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMsI, @ TaKXKE B KAuyeCTBE OCHOBBI JJs1 (OPMUPOBAHUSA THUIOTE3bI I10
MIPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

4) mpruoOpeTEeHNE ONBITA MO IJIAHUPOBAHUIO, OPTAHU3ALMU U [IPO  BEJICHUIO
YUYEHUYECKUX OJKCIIEPUMEHTOB: YMEHHME HaOm0JaTh 3a XO JOM IIpoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMYyJIUpOBaTh 00OOIIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM IMPOBEAEHHOTO OIbITA, UCCIECIOBAHNS, COCTABIATh OTUET
0 MpojeIaHHOoMN paboTe;

PaboToii ¢ undopmarnmeit

5) yMeHueM BbIOMpaTh, AHATTU3UPOBATh U MHTEPIIPETUPOBATh UH  (HOpMALINIO
pa3IMyYHBIX BUJOB U (POPM MpeACTaBICHUS, NOIYy4aeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONYJISIpHAST  JTUTEpaTypa XUMHUYECKOTO COJICP)KAHWsI, CIIPABOYHBIC
nocobusi, pecypcel MHTepHETa); KPUTHYECKH OLEHUBATh NPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

6) yMEHUEM MPUMEHSTh Pa3IMYHbIE METOAbl M 3alpochl MPU MO HCKE U
orbope uH(pOpMALMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX MJIs
BBIMIOJIHEHUSI Y4Y€OHBIX M TIO3HABATEIbHBIX 3aad  ONPEACIEHHOIO THIIA;
npuoOpeTeHue  ombiTa B O0JACTH  HUCHOJIB30BaHUS  MH(OpPMAUMOHHO-
KOMMYHHMKATUBHBIX ~ TEXHOJIOTHH, OBJIaJICHUE  KYJIbTYpOH AKTHUBHOTO
UCIIOJIb30BAaHUsl PA3JIMYHBIX TIOUCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMPATH
onTUMajibHyt0 (GopMy TMpeacTaBiieHUuss HHpOpMalMM U WUIIOCTPUPOBATH
peraemMbie 3a/1aud HE CJIOXKHBIMM CXEMaMHM, JUarpaMmamu, JIpyruMu (popmamu
rpadKu U UX KOMOUHAILIUSIMU;

7) yMEHHEeM WUCIOJIb30BaTh W AaHAJIU3UPOBATH B TMpoIlecce Yy4eOHOU u
HCCIIEIOBATENIbCKON JI€ATEIbHOCTH MH(GOPMAIUIO O BIMSHUU MPOMBILIICHHOCTH,
CEJIbCKOI0 XO3SAKMCTBA W TPAHCIIOPTA HAa COCTOSHUE OKPYXNKAIOLIEH IPUPOIHOU
Cpelibl;

HPEAMETHBIE PE3YJIBTATBI

9 KIIACC

1) packpwIBaThb CMBICII OCHOBHBIX XHMHUCCKHX TOHATHH: XHUMHUYCCKUM
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEIIIECTBO, BAJICHTHOCTb, AJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMUYECKas peaklus, XUMUYecKas CBs3b, TEIUIOBOW 3((EeKT peakuuu, MoJib,
MOJISIPHBIN 00BEM, PACTBOP; DJEKTPOJIUTHI, HEIIEKTPOIUTHI, IEKTPOIUTHUECKAS
JUCCOTIMAIINS, PEAKIIMH HOHHOTO OOMEHA, KaTaIn3aTop, XMMHIECKOE PaBHOBECHE,
oOpatumMbie W HEOOpaTUMBIE PEAKIIUH, OKUCIUTENh HO-BOCCTAHOBUTEIHHBIC



peaKkiuu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHUE U BOCCTAHOBIICHHE,
ajuiotponusi, aMQpOTEpPHOCTh, XHUMHUYECKass CBS3b (KOBAaJICHTHAsl, HWOHHAs,
METaJUIMYecKas), KpUCTaJUIMYECKas peueTka, KOppo3us METAUIOB, CIUIABBI;
CKOPOCTb XMMHUYECKOW peakluu, MpeaeibHo nomyctumasi koHuentpamus (I11K)
BEILIECTBA

2) WLIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUH (cM. . 1) u
MIPUMEHSThH 3TU NOHSATHUS PU ONUCAHUU BEIIECTB U X MPEBPAILICHUI;

3) ucnoJyib30BaTh XUMHUYECKYIO CUMBOJIUKY JIJII COCTaBJICHUS OPMYJT BEIIECTB U
YPABHCHUN XUMHUUYECKUX PEAKIINN;

4) ompenensTh BAJICHTHOCTh M CTENEHb OKUCJICHUS XMMHUYECKHX JJIEMEHTOB B
COEIMHEHUSIX PA3JIMYHOrO COCTABA; MPUHAMJIEKHOCTh BEIIECTB K ONMPEAEIEHHOMY
KJIacCy cCOeAuHEHUM 1o ¢GopmyliaMm; BUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAas,
MOHHAsl, METAJUIMYECKAs) B HE OPTraHUYECKUX COCAMHEHUSX; 3apsii MOHA MO
XUMUYECKON (opMylie; XxapakTep Cpelbl B BOJHBIX PacTBOPAaX HEOPTaHHMUECKHUX
COeM HEHUM, TUI KPUCTAIUIMUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpeiBaTh cmbica llepuogmdeckoro 3akona JI. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHME: OMKCHIBATh U XapaKTepHU30BaTh TAOJIUYHYIO
dbopmy Ilepronnuyeckoit CUCTEMBbI XMMUYECKUX DJIEMEHTOB: Pa3jINyaTh MOHSATHUS
«riaBHasg noarpyima (A-rpynma)» u «nodounas noarpynna (b-rpymnmna)y, manbie
U OoJIbIIME TEPHUOJbl; COOTHOCUThL OOO3HAYEHHUS, KOTOpPhIE MMEIOTCS B
MEePUOAUYECKON TaONUIE, C YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, OOIIee YHuCIO AJIEKTPOHOB H
pacrnpeneneHre ux 1Mo JIEKTPOHHBIM CII0SIM); OOBSCHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCAUHEHUN B IIPEAEIIaX MAJIbIX MEPHOIOB
Y TJIABHBIX MOJT TPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

6) kinaccuPUIMPOBATh XHUMHUYECKHE HJIEMEHThI; HEOPraHWYECKUE BEIIECTBA;
XUMUYECKUE Peakinu (10 YUCITY U COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
mo TerioBoMy 3¢(deKTy, M0 U3MEHEHUIO CTETEeHEW OKHCICHHS XHMHYECKUX
AJIEMEHTOB);

7) xapaktepu3oBaTh (OMHUCHIBATh) OOIIME H CHEIUDUUECKHEe XUMUYECKHUE
CBOMCTBA MPOCTHIX M CJIOXKHBIX BEILECTB, MOATBEPXkasi OMHCAaHUE MpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;
8) COCTaBJISITh YPaBHEHUS BJEKTPOIUTUYECKON NUCCOLMAIIMN KUCITIOT, IEJI0Yeh U
COJICH; TMOJIHbIE W COKpAIIEHHBIE YpaBHEHHS pe€ aKIuid HOHHOTO OOMEHa;
YpaBHEHUS PEaKIMN, MOATBEPXKIAONIUX CYIICCTBOBAHUE T€HETHUUECKOW CBS3U
MEK]1y BEIIECTBAMHU PA3JIMYHbBIX KJIACCOB;

9) packpbiBaTh CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA,

10) nmporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX IPEBPALICHUN B PA3JIMUYHBIX YCIOBUAX



11) BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1Mo (OpMyJie COeAUHEHUS; MACCOBYIO
JI0JIF0 BEIIECTBA B PAcCTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peakuuy;

12) cnemoBaTh MpaBUIIaM IOJB30BAHUSI XMMUYECKOW MOCYA0H M 71a00paTOpHBIM
000pyZI0OBaHUEM, a TAK)KE IIPaBUJIaM OOpAIEHUs C BEIIECTBAMHU B COOTBETCTBUU
C HHCTPYKUMSMH TIO BBIIOJHEHUIO Ja0OpPaTOPHBIX XHMHYECKHUX OIIBITOB IO
MOJyYEHUI0 U COOMpPAHUIO ra3000pa3HbIX BEUIECTB (aMMMaKa U YTJIEKUCIOrO
rasa);

13) mpoBOIUTH PEAKIINU, MOITBEPIKIAIOIINE KAYSCTBEHHBII CO CTaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM ITYTEM XJIOPUJl OpOMUI-, HOAM-, KapOOHAT-,
¢docdar-, cunmkar-, cyibdar-, TUIPOKCUA-HOHBI, KATUOHBI AMMOHHUSI U HOHBI
W3YYEHHBIX METAJUIOB, NPUCYTCTBYIOUIME B BOJHBIX PAacTBOpPax HEOPTaHMYECKHUX
BEILECTB;

14) npuMEHATh OCHOBHBIE ONEPALMU MBICTUTEIBHONU ACSATENBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, O0O0OOIlEHHE, CUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — Il M3YYEHHUS CBOMCTB BEHIECTB M XWMHUYECKHX
peaxiuii; eCTeCTBEHHO-HAayUYHbIE€ METO/Ibl IO3HAHUS — HAONI0/ICHNUE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIA U MBICJICHHBIN)



TEMATHYECKOE IINIAHUPOBAHHUE
9 KUIIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

[ToBTOpeHue U yriaydiieHne OCHOBHBIX
pa3zesioB XUMHUU 8§ Kilacca

Tema 1. OcHOBHbBIE 3aKOHOMEPHOCTH
XUMHUYECKHUX PEeaKIIii

Tema 2. QHGKTpOHI/ITI/I‘leCKaﬂ JUCCoranus.
XHUMHYECKHUE pCaKknuu B paCTBOpax

Tewma 3. O0mias XxapakTepUCTHKA
JJIEMEHTOB 7 rpynisl. ['agoreHst

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

YpokK 1. oKMcAmnTeabHo-

BOCCTAaHOBUTE/IbHbIE PEAKUNMN.

peakunn coeanHeHnAa, pasioxXeHnA,

3ameLLeHns 1 obMeHa C TOYKM

3peHna okncaeHna n

BOCCTaHOBJIeHMA - XumumsA - 9 Knacc -

Poccuinckas aneKTpoHHana WKoaa
(resh.edu.ru)

YpokK 5. cyuwHOCTb npouecca

3N1EeKTPOJIMTUYECKOM

anccounaummn.anccoumnaumna KUCNoT,

OCHOBaHUM 1 conen.cnabble u

CUNbHbIE SNEKTPONNUTDLI. CTENEHDb

Aanccoumnaumm - Xmmuma - 9 knacc -

Poccuinckan 3/1eKTPOHHAA WKoa

(resh.edu.ru)

Ypok 10. rasioreHsbl. Xa0p.

X10poBOAOpPOA. CONMAHAA KNC/IOTa U

eé conu. - Xmumms - 9 Knacc -

Poccuinckan 3/1eKTPOHHAA WKoa

(resh.edu.ru)
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Tewma 4. O0m1as XapakKTEepUCTHKA
XUMHYECKHUX 3JIeMEeHTOB 6 A rpynibl. Cepa
U €€ COeIMHEHUS

Tema 5. O0m1as XapakTEepPUCTHKA
XUMHYECKHX 3JIEMEHTOB 5 A rpymmsbl. A30T,
dbocdop 1 UX COeTMHCHUS

Ypok 11. cepa. cepoBopoJ.

cynboduabl. - Xumusa - 9 Knacc -

Poccuinckas anekTpoHHas WKoaa
(resh.edu.ru)

Ypok 14. a30T: cBONCTBA U

NpUMEHEHNE. aMMMNAK. dU3myeckme

N XMMUYECKMEe CBONCTBA. MONYYEHME

nnpmnmeHeHue. COJiIMt aMMoOHMUA. -

Xumusa - 9 Knacc - Poccuinckasn

3/1eKTPOHHasA wKona (resh.edu.ru)

Tema 6. OOmiast xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB 4 A rpymisl.
Yraepon, KpEMHUI U KX COCTUHEHUS

Tema 7. OOme cBOMCTBA METAJIOB

Tema 8. Baxkneilme MeTauIbl U UX

16

Ypok 17. yrnepos. aAnoTponHble

mMmoauduKaumm yraepoaa.

XMMMYECKMe CBOMCTBa yriepoaa.

agcopbums. - Xumumsa - 9 Knacc -

Poccuinckas aneKTpoHHasa WKoaa
(resh.edu.ru)

YpPOK 22. NON0KEHUE MEeTaN/10B B

nepnuoamnyeckor cucteme

XUMUYECKUX SNIEMEHTOB A. U.

meHpesneeBa. MeTaainyecKan CBA3b.

dn3nYecKMe U Xummyeckme

CBOMCTBA META/1/IOB. CNAABbI

MEeTaNJI0B. HaXoXaAeHune MeTan/zloB B

npupoae u obwme cnocobbl nx

nonyyeHuAa. paa aktTMBHOCTU

(aneKTpoxmummnyecknn psaa

HaNpPAXeHWn) MeTannos. - Xumus -

9 knacc - Poccuiickan aNeKTpPoHHas

wkona (resh.edu.ru)

YpokK 23. WenoyHble meTanabl.
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COCOAMHCHUA dU3NYECKME N XMMUYECKME

CBOWMCTBA. OKCUAbI M TMAPOKCUAbI

LLEeNOYHbIX METaNN0B. - Xumusa - 9

Knacc - Poccninckan 3/1eKTPoHHasn

wkona (resh.edu.ru)

10 Tema 9. BemectBa n MmaTepualibl B )KU3HU

YCIO0BCKa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoumnuectBo yacos ek TPOHHbIE
Jlara
Nen/m  Tema ypoka uudposbie
Bcero KonTpoJbHbie U3yqeHusl
o0pa3oBaTejibHbIE
padoThI
pecypcsl
1
2
3
4
)
6
7
8
9
10
11
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12

13

14

15

16

17

18
19

20
21

22
23
24

25
26

27
28

29
30

31
32

33

34

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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