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HHOACHUTEJIBHASA 3AIIMCKA

JlanHast mporpaMMa IO XHMHH OCHOBHOTO o0mero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
HOPMATHUBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®enepanbubiii 3akoH OT 29.12.2012 1. Ne 273-®3 «O06 oOpa3zoBanuu B Poccuiickoit
®denepaunm» (C UBMEHEHUSIMU U JIOTIOJIHEHUSIMHU ).

2. Tlopsmok opraHu3aiuyd M OCYLIECTBJICHHS OOpa30BaTENIbHOM NIESITEIbHOCTH [0 OCHOBHBIM
o011e00pa3oBaTebHBIM TIpOrpaMMaM — OOpa3oBaTEIbHBIM MPOrpaMMaM HayajgbHOTO OOILIEero,
OCHOBHOro 00mero # cpeaHero oOmero o0pa3oBaHUs, YTBEPKICHHBIM MOPUKA30M
Munnpocsemenust PO or 22.03.2021 Ne 115.

3. Ilpukaz Munnpocsemenuss ot 31.05.2021 Ne 287 «O06 yrBepkaeHun ¢enepaabHOro
roCyapCTBEHHOTO 00pa30BaTEIIbHOTO CTAaHJAPTa OCHOBHOTO OOIIET0 00pa30BaHUSD.

4. Tlpuka3z MwunuctepctBa mnpocsemienus Poccuiickoit ®enepamuu Ne 568 ot 18.07.2022 "O
BHECEHWH M3MEHEHUH B (QeaepalbHbIi TOCYJapCTBEHHBIM 00pa30BaTENbHBIA CTaHIApT
OCHOBHOT0 o011ero oopa3oBanus" (3apeructpupoBan 17.08.2022 Ne 69675)

5. Crparerus passutus Bocnutanus B Poccuiickoit ®enepanuu Ha nepuoxn no 2025 roxa
(Pacnopsixenue [IpaButensctBa PO ot 29.05.2015 Ne 996-p).

6. IIpukaz MunnpocBemienus PD Ne 254 or 20 mas 2020 r. «DexnepanbHbI MEepeYCHb
Y4EOHUKOB, JOMYIICHHBIX K HCMHOJIb30BAaHUIO MPH pealv3alli HUMEIOIIUX TOCyAapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30BaTEIbHBIX MPOTPaMM HAYaJIbHOTO OOIIIET0, OCHOBHOTO OOIIIETO, CPEAHETO
00111eT0 00pa30BaHMs OPraHU3AIUSIMU, OCYIIECCTBISIONIMMU 00Pa30BaATEIbHYIO ACATEIHLHOCTDY.
7. Ilpumepnass ocHOBHas oOpa3oBaTeiIbHAs NporpaMMa OCHOBHOTO OOMIETO OOpa3oBaHUS
(omoOpena pemieHueM (eaepabHOTO Y4eOHO-METOAUYECKOTO OO0BeIUHEHUs Mo olmemy
o0pa3zoBanuio (mpotokoin ot 18 mapra 2022 1. Ne 1/22)).

8. CaHuTapHO-3MUIeMUONIOTHYECKHE TPeOOBAaHUS K OpraHU3aI[MM BOCIIUTAHUS U OOyUeHUsl, OTAbIXa
u ozaoposienus gered u mononexu CII 2.4.3648-20, yrBepkaeHHbIE TOCTAHOBIEHUEM | JTaBHOTO
roCy/IapCTBEHHOr0 caHuTapHoro Bpada P® ot 28.09.2020 Ne28 (meiictByroT ¢ 01.01.2021, cpok
nevictus orpanunuex 01.01.2027).

9. Canurapssle npasuia U HOpMbI 1.2.3685-21 «I'urneHnueckre HOPMaTUBBI U TPeOOBaHUS K
obOecrieueHnto0 0e30MMacHOCTU U (MiIn) Oe3BpEeIHOCTH ISl YeaoBeKa (pakTOpoB cpeabl OOUTaHUSY,
YTBEpIKJICHHBIE IIOCTAHOBJIEHHE [J1TaBHOrO TIOCYJapCTBEHHOIO CaHUTapHOro Bpaya P® or
28.01.2021 r. Ne 2 (metictByrot ¢ 01.03.2021, cpok aetictBusi orpanudeH 01.03.2027).

10. Pacnopsixenue JlemapramenTa oomero odbpasoBanus Tomckoi obmactu ot 28.09.2018 1. Ne
832-p «O6  yrBepxknaenun  Konmenmuum — pa3BUTHUS  (PU3HUKO-MATEMaTHYECKOTO  H
€CTeCTBEHHOHAy4YHOT0 oOpazoBanusi ToMckoit ob6nactu Ha 2019-2025 rogsm».

11. IIporpamma Bocniutanust MAOY COIII Ne 23 r. Tomcka.

Pabovas mporpamMma 1o XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBICHA Ha
ocHoBe TpeOoBaHMi K pe3ylbTaTaM OCBOEHHsSI OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO
oOmiero o0Opa3zoBaHus, NpeAcTaBlIeHHbIX B denepasbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOT'O 00ILero o0pa3oBaHUs, ¢ YUETOM paclpelesEHHBIX MO KjaccaM IpOBEepsSEeMBbIX
TpeOoBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHOW MPOrpamMMbl OCHOBHOI'O OOILEro
00pa30BaHMUsl M 3JIEMEHTOB COJAEP)KaHUs, MPEICTABICHHBIX B YHHUBEPCATbHOM KOJH(HUKATOpE 10
XUMHH, a Takke Ha ocHoBe lIpuMepHON MmporpaMMbl BOCHHUTAHUS OOYYaroOUIMXCSA NMPU MOTy4YEeHUH
OCHOBHOT0 o0miero o0OpasoBHusi W ¢ ydérom KoHuenmuu mnpenogaBaHusi y4yeOHOro mnpenMera
«Xumusg» B oOpa3oBaTesbHBIX opraHuzanusx Poccuiickont ®enepanuu, peaqu3ylOUMX OCHOBHbBIE
obmeoOpa3oBatenbHble  mporpammbl (yTB. Pemennem Komnerum Munnpocsemenust  Poccun,
npotokox ot 03.12.2019 N [1K-4BH).

Pabouast mporpamMmma ma€t mpeacTaBieHre O MEAX, OOIIeH cTpaTerun 00y4YeHUs, BOCIIUTAHUS U
pa3BUTHSA OOYYAIOUIUXCS CPEICTBAMHU Y4€OHOTO MpeAMeTa «XHUMUs»; YCTAaHABIMBAET 00sS3aTelbHOE
MIpeIMETHOE COJIEpKaHue, MpelycMaTpuBaeT paclpeielieHHe ero Mo KjiaccaM U CTPYKTypHUpOBaHHE
€ro mo pasjeiaM M TeMaM Kypca, ONpelesieT KOJIMYECTBEHHbIE M KAYECTBEHHbBIE XapaKTEPUCTUKU
coJiepkaHusl; JaéT MpUMEpPHOE paclipesie]ieHne y4eOHbIX 4acoB 10 TeMaTHMYECKUM paszfeliaM Kypca U
peKOMEHIyeMyIo (MPUMEPHYI0) TOCIE0BATEIbHOCTh MX M3YYCHHS C YYETOM MEKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, IOTUKK Y4eOHOTO IpoIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarommxcs;
onpeseNsieT BO3MOXKHOCTU TpeAMeTa Ui pealu3alud TpeOOBaHWNW K pe3yjabTaTaM OCBOEHUS
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OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKXKe
TpeOoBaHUl K pe3ynpTaTaM OOyueHHs XMMHUHM Ha YpOBHE LieJel HM3ydeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TIO3HABATEIBLHON JCSATEIBHOCTH, YUEOHBIX JACHCTBHI YYCHUKA IT0 OCBOCHUIO Y4eOHOTO
COJIEPIKaHUS .

OBIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «XUMMUS»

Bxman ydaeOHOro mpeamera «XuUMHUS» B JOCTHIKCHHE IIEJIE OCHOBHOTO OOIIEro 0O0pa3oBaHHS
O0YyCJIOBJICH BO MHOTOM 3HAa4€HHEM XWUMHYECKOW HAayKW B T[O3HAHMM 3aKOHOB MPHUPOJIBI, B
Pa3BUTHH MPOU3BOIUTEIBHBIX CHJI OOIIIECTBA M CO3AaHUU HOBOM 0a3bl MaTepHaIbHOM KyIbTYPHI .

XUMHSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAYK pacIpOCTpaHMia CBOE BIMSHUE Ha BCE
o0JacTh 4YeJIOBEYECKOro CYIIECTBOBAaHHWSA, 3ajlajla HOBOE BHJCHHE MHpa, CTaja HEOThEMJIEMbIM
KOMIIOHEHTOM MHPOBOH KYJIbTYpbl, HEOOXOAWMBIM YCIOBHEM KHM3HM OOIIECTBA: 3HAHUE XHMHUHU
CILY’)KUT OCHOBOM JIJIs1 JOPMHUPOBAHKSI MUPOBO33PEHHS YEIOBEKa, €ro MPEACTaBICHUI 0 MaTepUaIbHOM
€IMHCTBE MHpA; BAXHYI0 pOJIb  HUrpaloT  (HOpMUpyeMble XHUMHEH  TPEACTaBICHUS O
B3aMMOIIPEBPALICHUSAX HHEPrud U 00 DBOJIOLUUHU BEIIECTB B TMPUPOJE; COBPEMEHHAS XUMHS
HaIpaBJeHa Ha PEUICHUE IIT00aTBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YETOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM U HKOJIOTHUYECKOi 6e30MmacHOCTH, MpodaemMa 3ApaBOOXPAHEHNUS .

B YCJIOBHUAX BO3PACTAOMICTO 3HAUCHUA XUMHU B KU3HU O6H_ICCTBa CYHICCTBCHHO ITIOBBICHUJIACH
POJib XUMHYECKOI'O 06pa3013aH1/m. B mmane conyajd3allii OHO ABJIICTCA OJHUM U3 yCJIOBI/Iﬁ
q)OpMI/IpOBaHI/ISI HUHTCJUICKTA JUYHOCTH U TApPMOHHNYHOI'O eé Pa3BUTHA .

CoBpeMEHHOMY  4YEJIOBEKY  XHMMHUYECKHME 3HAHHS  HEOOXOIWMBI Ui  MpUOOpEeTeHUS
OOMICKYJIETYPHOTO YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYAUTHCA B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOM KU3HU OOIIECTBA, U1 OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOLICHHS K
CBOEMY 3/I0POBBIO U 3/I0POBBIO JAPYIUX, K OKpYXKaroulel HOpUpOAHON cpene, Uil T'PaMOTHOTO
MOBE/ICHUS TPH KCIONb30BAHUH PA3IMYHBIX MATEPUAIOB U XMMHUYECKUX BEIIECTB B MOBCEIHEBHOMN
KU3HU.

Xumudeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SBJISIETCS 0a30BBIM [0 OTHOIIECHUIO K CHUCTEME
o01ero XuMU4Ieckoro oopazoBanusa. [103ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO peau3yer
npucylmue oOIeMy XHUMHUYECKOMY OOpa30BaHHMIO KIIIOUEBBIE I[EHHOCTH, KOTOpPBIE OTpaaroT
I‘OCynapCTBeHHble, O6HI€CTB€HHBIC nu I/IHI[I/IBI/II[yaIIBHI)IG HOTpe6HOCTI/I. 3TI/IM OHpe,)ICJU[CTCﬂ CyHIHOCTB
o011ei cTpaTernno0yueHus, BOCIIUTAHUS U PA3BUTUS 00YYAIOIIUXCS CPEICTBAMU yueOHOTro IpeIMeTa
«XUMHAA .

N3yuenne mnpenmera: 1) crnocoOCTBYeT peanu3allid BO3MOXKHOCTEM [UId CaMOpa3sBUTHS U
(dbopMHUpOBaHUS KyJIBTYphl IUYHOCTH, €€ 001el 1 (PyHKIIMOHAIBHOW IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B
(hopMHpOBaHNE MBIIIJICHHUS] K TBOPUYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CaMOCTOSITEIIbHON
y4eOHOM IeITeNbHOCTH, SKCIEPUMEHTAIBHBIX U MCCIE0BATENbCKUX YMEHHH, HEOOXOIUMBIX KaKB
MTOBCEIHEBHOM KM3HU, TaK U B NMPOPECCHOHANBHON AESITENBbHOCTH; 3) 3HAKOMHUT CO cleuupuxon
HAay4yHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI ILIE€JOCTHOTO B3IVISIIa HAa E€OUHCTBO MPUPOABI U
YesioBeKa, SBJIAETCS OTBETCTBEHHBIM 3TarlioM B ()OPMHUPOBAHMU €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU
MOJIPOCTKOB; 4) crocoOCTBYeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOUICHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIBHUKOB .

Kypc XumMum OCHOBHOM IIKOJBI OpPUEHTHUPOBAH Ha OCBOCHHME OOY4YalOIIMMHUCA OCHOB
HEOPraHMYeCKOM XMMHUU M HEKOTOPBIX MOHSATHH U CBEJCHUN 00 OTJENBHBIX 00BEKTaX OpraHUYecKOin
XUMUH.

CtpykTypa coaepkanus mpeamera chOpMHpPOBaHa HAa OCHOBE CHCTEMHOTO TIOJXO0/a K €ro
n3yuyeHuto. CopepkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHIATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U
CHUCTEMBI TIOHATHH O XuMHUYeckod peaknuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OPTaHH30BaHBI TIO
MPUHILIUIY TTOCIEA0BATEIBHOIO PA3BUTHS 3HAHUK Ha OCHOBE TEOPETUUYECKUX MPEICTABIEHUNA PA3HOTO
YPOBHSA: aTOMHO-MOJIEKYJISIDHOTO  YYEHHUsSI KAaK OCHOBBI BCEro €CTECTBO3HAHHUS, YpPOBHS
[Tepuonnueckoro 3akona /[ . 1 . MenneneeBa kak OCHOBHOI'O 3aKOHa XMMHUHU, YYEHUS O CTPOEHUU
aToMa W XUMHUYECKOW CBS3M, MPEJICTABICHUM 00 DSIEKTPOJMTHYECCKOM TUCCOITMAIIMN BEIECTB B
pactBopax. TeopeTMyecKue 3HaHUS pPACCMATPUBAKOTCA HA OCHOBE SMIMPUYECKH IMOJYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYTOMY, BBIITOJIHSS



GyHKIUU OOBSCHEHUS W TIPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS ¥ BO3MIEHEKI MPAKTUYECKOTO
NPUMEHEHHUST ¥ TIONy4YeHHUS W3y4aeMbIX BelecTB. Takas oOpraHm3amusi COJAEpKaHUA Kypca
CTIIOCOOCTBYET TPEICTABICHUI0 XMMUYECKOH COCTABIISIONICH HAyYHOW KApTHHBI MHpa B JIOTUKE €&
CUCTeMHOU mpupozsl. TeM caMbIM 00ecredrBaeTCsi BOZMOXKHOCTh (POPMUPOBAHUSL y 0OYHaAIOIINXCS
[IEHHOCTHOTO OTHOIICHUS K HaydyHOMY 3HAaHUIO M METOJaM IIO3HAaHWS B Hayke. BaxHO Takke
3aMETUTh, YTO OCBOCHHE COJIEp)KaHUS Kypca IMPOUCXOIUT C TPUBICYCHHEM 3HAHUH W3 paHee
M3YYEHHBIX KypcoB: «Okpyxaromuii mup», «buonorus. 5—7 knacce» u «®usuka . 7 Kiacce»

HEJIM U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMMUS»

K HampaBneHuio mepBOCTENEHHOM 3HAYMMOCTH IpPU pealn3aluu 00pa3oBaTeIbHbIX (YHKIHN
npeamera «XHUMHUS» TPAIAUIMOHHO OTHOCAT (POPMUpPOBAHHE 3HAHUI OCHOB XMMHYECKOH HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NIPAKTUYECKOH AEATENbHOCTH YeJIOBEKa M KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOH KYJIbTYyphl. 3ajgaya mpeaMeTa COCTOMT B (OPMHUPOBAHUH CHUCTEMBI
XUMUYECKUX 3HAHMM — BaKHEMIIMX (DaKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX IOJIOKECHMH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAYKH, 3HAHUH O HAyYHBIX METO/AaxX
U3yYeHHUs] BELECTB M XMMHUYECKMX peaklHid, a Takke B (OPMUPOBAHMM U PA3BUTHUU YMEHHUH U
CIOCOOOB JESITETLHOCTH, CBA3aHHBIX C IUIAHWPOBAaHUEM, HAOIIOIEHUEM U TIPOBEICHUEM XUMHUECKOTO
9KCHEPUMEHTa, COONIOIEHUEM IpaBUJl O€30IacHOTrO OOpaIleHUsl C BELIECTBAMU B IOBCEIHEBHOMN
KU3HHU.

CeronHs B 00pa3oBaHuu 0CO00 3HAUMMOM MPU3HAETCS HAIIPABIEHHOCTh OOYUYEHMsI Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (OPMHUpPOBaHME €€ MHTEIIEKTa W oOmiel KynbTypel. OOydYeHHEe YMEHHIO
YUUTBCS M TIPOAOIDKATH CBOE OOpa3oBaHHE CAMOCTOSATEIBHO CTAHOBHUTCS OJHOM M3 Ba)KHEHIIMX
GbyHKIMN y9eOHBIX TIPEMETOB.

B cBs3u ¢ 3TuM npu M3ydeHMM IpEAMETa B OCHOBHOM IIKOJE JOMHUHUPYIOIIEE 3HAYCHHE
puoOpeu Takue HesH, Kak:
1. ¢opmupoBaHME HHTEIUIEKTyaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH, CIOCOOHON aJanTHpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKU3HH;
2. HampaBJICHHOCTh OOYYEHHWS Ha CHCTEMAaTHYECKOe MPUOOIICHHE yYaIIUXCs K CaMOCTOSATEIbHOM
M03HABATENbHOM JIeATENbHOCTH, HAay4yHbIM METOJaM IO3HaHHs, (POPMUPYIOIIMM MOTUBALUIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUU;
3. ofecrieueHHe  YCJIOBUH, CHOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYyYaroIMMHCS  OIbITA
pa3HoOOOpa3HOW JIeATENbHOCTH, MO3HAHMWA M CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE U1 Pa3IMUHBIX BUIOB JESATEIbHOCTH;
4. ¢opMupoBaHHEe YMEHHH OOBSCHATH U OLICHUBATh SIBJICHMS OKPY)KAIOIIET0 MHpa Ha OCHOBAaHUU
3HAHUW W OIBITA, MOJYYEHHBIXIIPU U3YUYEHUH XUMUY;
5. ¢dopmupoBaHue y OOydYarOUIMXCS T'YMaHMCTHYECKUX OTHOLIEHWH, TOHMMAaHUS LEHHOCTH
XUMUYECKUX 3HaHUN /1 BBIPAaOOTKM HKOJIOTMYECKH 1€JIeCO00pa3HOro TMOBEACHUS B OBITY U
TPYJIOBOH AESITENLHOCTH B LIEJSIX COXPAHEHMSI CBOETO 3/I0POBBS M OKPY’KaIOIIEH MPUPOIHON Cpeibl;
6. pa3sBUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIHHUTAHUIO HA
OCHOBE YCBOEHHsI OOIIEUEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduist u
HaIpaBJIEHHOCTH JajbHEHIIero o0yyeHus.

B cucreme obmiero o0pa3oBaHus «XuUMHS» IpU3HAHA OO0SA3aTE€IbHBIM YUE€OHBIM MPEIMETOM,
KOTOPBIN BXOJIUT B COCTaB NpeaAMeTHON 00nacTu «EcTecTBeHHO-HayUYHbIE IPEAMETHD .

Y4eOHBIM ITaHOM Ha €€ u3ydeHue oTBeaeHO 136 y4eOHBIX yacoB — 1o 2 9 B Hemenmo B 8 u 9
KJIaccax COOTBETCTBEHHO. J[JIs KajKJ0ro Kiacca MpeaycMOTPEHO pe3epBHOE yueOHOE BpeMs.

JlanHast pabouasi mporpaMMa OpHEHTHPOBAHA HAa UCIOJIb30BaHUE YUCOHHKOB MO XMMUU U y4eOHO-
Mertoandeckux mocobmit YMK, co3maHHBIX KOJUIGKTHBOM aBTOPOB TIOJI PYKOBOJCTBOM
O.C.I'abpuensHa

1. COAEPXKXAHUE YYEBHOI'O NPEIMETA «XUMMUSD»

8 KJIACC



HepBOHa‘Iaﬂbele XUMHUYECKHEC MMOHATUSA

[Tpenver xumun. Ponbs xuMum B ku3HU 4enoBeka . Tenma m BemjectBa . dU3n4ecKUe CBOKWCTBA
BeLIECTB. ArperatHoe coctosiHue BelecTB. IIoHsATHE O MeTonax MO3HaHWS B XUMUM . XUMHUS B
cucteme Hayk. Yucteie BemecTBa u cMecr. CriocoObl pa3ielieHUs] CMECE.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE IEMEHTHI . CUMBOJIBI XUMUYECKUX 3JIEMEHTOB . [IpocThie u
CJIO’KHBIE BEIECTBA . ATOMHO-MOJIEKYJISIPHOE YYCHHE.

Xumnueckas (opmyia. BaleHTHOCTb aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB . OTHocuTenbHas aroMHas Mmacca . OTHocuTenbHasE MOJEKYJSpHas macca
MaccoBast 1011 XMMHYECKOTO 3JIEMEHTA B COCIUHEHUH.

Ousnyeckue U XUMHYECKHE SBICHMS. XHUMHUYECKas peakuus U €€ NPU3HAKh . 3aKOH
COXpaHEHHsS MAacChl BEHIECTB . XMUMHUYECKHE ypaBHEeHHUs . Kiaccupukanuss XUMHYECKUX pPEaKIUi
(coenuHEHHUS, PA3I0KECHHUS, 3aMEIIICHUS, OOMEHA) .

XUMHYECKUH HSKCHEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH IOCY/IO0H, ¢ HpaBuWiIaMu pabOTHl B
nabopaTopuy U NMpuéMaMu OOpallleHus ¢ J1a0opaTOpHbIM 00OpYJOBAHUEM; M3YYEHHE M ONMCAHUE
(¢u3n4YecKux CBOMCTB 00pa3lloB HEOPraHWYECKUX BEUIECTB; HaOmroneHue (pu3ndYeckux (IUIaBIeHHE
BOCKa, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCALMUs BOJAbI) U XMMUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJIEHCTBHE Mella C KUCIIOTOH) SIBIEHU,
HaOJIOZICHNE W ONKMCAaHUE NPU3HAKOB IMPOTEKAHHWsS XWMHYECKHUX peakmuid (pa3jokeHue caxapa,
B3aMMOJICHICTBHE CEPHOI KHUCIOTBI C XJOpUAOM Oapus, pasnoxenue rugpokcuaa meau(ll) npu
HarpeBaHuu, B3auMo/IeicTBUE XKele3a ¢ pactBopoM conu Meau(ll)); uzyuenue crioco6oB paszaencHus
cMmecedl (C MOMOIIbI0 MarHura, (GUIBTPOBAHWE, BBHIMAPHBAHWE, MUCTWIULALUS, Xpomarorpadws),
IIPOBEJICHNE OYUCTKU ITOBAPEHHOM CcoJn; HAOJI0IeHHE U ONMCAaHUE pe3yIbTaToOB MPOBEIEHHs OIbITa,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl; CO3JJaHIe MOJIeNIeN MOJIEKYJI (I1apOCTEPIKHEBBIX ) .

BaskHeiilue npeacTaBuTe M HEOPraHNYECKHX BellleCTB

Boznyx — cmech rasos. CocraB Bo3zayxa . Kuciopox — 3JIEMEHT M IIPOCTOE BELECTBO .
Haxoxaenue kuciopoja B Ipupoje, (QHU3MUECKue U XMMUYECKHE CBOMCTBA (peakUUU FOPeHHs) .
Oxcunpl . [lpumenenne xucimopoga . CrocoObl 1 OMydeHHS KHCIOpOJa B JIAOOpAaTOPUH H
npoMebliieHHocTd.  KpyroBopor kuciopona B mpupoje . O30H — auioTponHasi MOAU(PUKAIS
KHCIIOpOJ1a.

TennoBoit  >pdexr XumMHUeCKOW  peakiuH, TEpPMOXUMHMYECKHE  YPaBHEHUs, 9SK30U
SHAOTEPMHUUYECKHE peakuu. TOormBO: yroib W MeTaH . 3arps3HEHHe BO3/AyXa, YCHJIEHUE
MapHUKOBOTo 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOA.

Bonopon — snemeHT u mpocToe BemiectBo. HaxokeHue Bojopojia B Mpupoje, Gu3nyeckue u
XHUMHUYECKHE CBOWCTBA, IPUMEHEHHE, ClIocOoObI oay4yeHus . Kucnotel u conu.

KonuuecTtBo BemectBa. Monb . MonsipHas macca . 3akoH ABoOraapo.

MossipHblii 00bEM ra30B. PacuéThl M0 XUMHUYECKUM YPAaBHEHUSM.

®usnyeckue cBoWcTBa Boabl. Boma kak pactBoputrens . PactBopsl . HacellieHHbIE 1M
HEHACBILIEHHBIE PacTBOpPbl . Pacmeopumocmv eewjecms 6 6ode.l MaccoBasi 1ol BellleCTBa B
pactBope . XuUMHUYECKHE CBOMCTBa BOAbl . OcHOBaHMsA . Poib pacTBOpOB B IpHUpOJE M B KU3HU
yenoBeka . KpyroBopoT Bonbl B mpupoje . 3arpsi3HEHHE NPUPOIHBIX BOJ . OXpaHa W OYMCTKA
MIPUPOIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuid. Oxcuapl . Kiaccudukanus OKCHAOB:
cosieoOpasyromire (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIe) U Hecodeobpasyromue . HomenknaTypa
OKCHJIOB (MEXAyHapoAHas W TpuBUanbHasg) . dusnueckne M XMMHUYECKHE CBOWCTBA OKCHUIOB .
ITonyueHnne okcuI0B.

OcHoBanus. Kiaccupukanuss ocHOBaHMM: IIETOYM UM HEPACTBOPUMBIE OCHOBAHMS
Homenknatrypa ocHoBaHuil (MexayHapoAHass W TpuBHaibHasi) . Du3nueckre M XHUMHUYECKUE
CBOMCTBA OCHOBaHu . [loryuenne ocHOBaHUN.

Kucnotsl. Knaccudukanus xkucior . HomeHknaTypa KMCIOT (MEeXAyHapoIHas U TPUBUAIBHAS) .
dum3nyecke U XUMHYECKHE CBOMCTBA KUCIOT . Psan aktuBHocTHm MetamioB H . H . Bekerona .
[Tonydenune Kucnor.

Comu. Homenknarypa conei (MeXIyHapoaHas WM TPHBHAIBHAS) .

®dusnueckue 1 XMMHYEeCKue cBoucTBa conel . llomydyenue conent .



I'eneTrueckas CBsI3b MEXKIY KIacCaMU HEOPTaHWIECKUX COSTMHEHUI .

XUMHUYECKUH DKCIIEPHUMEHT: Ka4eCTBEHHOE OIpEeNICHHE COJIEPKaHMs KUCIOpOoJa B BO3AYXE;
MoJIydeHue, coOMpaHue, paclo3HaBaHWME W M3YyYEHHE CBOWCTB KHCIOpOJa; HabOmoaeHMe
B3aMMOJICHCTBHSI BEUIECTB C KHCIOPOJIOM W YCIOBHS BO3HHKHOBEHHSI M TIPEKPAICHHUS TOPEHUS
(mo>kapa); 0O3HaKOMJICHHE ¢ 00pa3liaMi OKCHJIOB M OIMCAaHHE WX CBOWMCTB; TOJy4eHHUE, coOMpaHue,
pacrio3HaBaHHe M HM3y4YCHHE CBOICTB BOJOpOJa (FOpPEHHE); B3aUMOJICHCTBHE BOAOPOAA C OKCHUAOM
Menu(Il) (BO3MOXXKHO HMCIOJIb30BAaHWE BHJIEOMATEPHAIIOB); HAOIIOJEHHE OOpa3IOB BEIIECTB
KOJIMYeCTBOM | MOIb; HCCIEeOBaHWE OCOOCHHOCTEW pAacCTBOPEHMS BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEAECIEHHONM MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA; B3aMMOJICHCTBUE BOJIBI C METAJUTAMHU (HATPUEM U KallbIlieM) (BO3MOYKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); OMNpPEACICHHE pPACTBOPOB KHUCIOT M IIEJIOYEed C IOMOIIbIO WHAWKATOPOB;
UCClieIoBaHNe 00Pa3lOB HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOJCHHE M3MEHEHUS
OKpAaCKH MHMKATOPOBB PAaCTBOPaX KUCIIOT U IIENIOUEH; u3ydeHue B3aumoeiicteus okcuaa meau(1l) ¢
pacTBOPOM CEpHOM KHCJIOTHI, KHCJIOT C METAUIaMH, pPEaKIUi HeHTpanu3anuu; MOIyudeHUe
HEPaCTBOPHMBIX OCHOBAaHWH, BBITECHEHHE OIHOTO METajula JAPYTUM M3 PAacTBOpa COJH; pPEHICHUE
IKCIEPUMEHTAIBHBIX 337134 10 TeMe «BaxHelre Kiiacchl HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuii 3akon u Ilepuoagnueckas cucrema XumMudeckux sJjaementon . U.
MemnpeneeBa. CTpoeHue aTOMOB.
XI/IMI/I‘-IGCKaSI CBA3b. OKI/ICJH/ITGJII)HO-BOCCTaHOBI/ITeJII)HI)IG peaKIII/II/I

IlepBble TONBITKM KIACCU(PUKALMM XHMHUYECKUX 31eMeHTOB. [loHATHE O Trpynmax CXOJHBIX
AJIEMEHTOB (I1I€JIOYHBIE U LIEIOYHO3EMENIbHBIE METAJIbl, TaJOreHbl, HHEPTHBIE ra3bl) . DJIEMEHTHI,
KOTOpbIE 00pa3yIoT aM(pOTEPHBIE OKCHJIBI M THIPOKCHUIBI.

Ilepnonnueckuit 3akoH. [leproanueckas cucreMa XUMUIECKUX 21eMeHTOB 1 . 11 . Menneneesa .
Kopotkonepuonnas u anuHHonepuonHass (opmbel  Ilepuoguueckoil  cUCTEMbl  XMMHUYECKHX
anemeHToB /[ . I . Menneneesa . Ilepuons! u rpynnsl . @U3NMYECKUI CMBICI ITOPSAKOBOTO HOMEDA,
HOMEPOB IIEPHUO/A U IPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX saep . M3oronsl . DnekTpoHsl . CTpoeHHE 3JEKTPOHHBIX
obosouek aromMoB TepBbIX 20 xmmuueckux snemMeHTOB Ilepumommdeckoit cucremsr J| . U
MenpeneeBa . XapakTepuCTHKa XUMHUYECKOTO JIEMEHTA 110 €ro mnojoxeHuto B Ilepuoanueckoit
cucteme /[ . 1. Menneneera.

3aKOHOMEPHOCTH H3MEHEHHs pajuyca aTOMOB XMMHMUYECKHUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJLIMYECKUX CBOWCTB IO TIpymnmaM M nepuogam. 3HaueHue [lepmonmyeckoro 3akoHa u
Ileproanueckoi CHCTEMbl XMMHUYECKMX AJIEMEHTOB Ul pa3BUTHs Haykl W mpaktuku . J[ . U .
MeHeneeB — y4€HBINA U IPAKIaHHH.

XuMunyeckas CBSI3b. KoBaneHntHas (monsipHas " HEToJIIpHasi) CBsI3b
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB . VlOHHas CBS3b.

Crenenp okucieHHA. OKHCIUTEIBHO-BOCCTAHOBHUTEIBLHBIE pCaKknuu . HpOHGCCI)I OKHCJIICHUA
" BoccTaHOBIICHUS . OKMCIUTENN 1 BOCCTAHOBUTEIIH .

XUMHYECKUN OSKCHEPUMEHT: U3Yy4YeHHE OOpas3IoB BEUIECTB METAIJIOB W HEMETAJJIOB;
B3aUMOJICHCTBUE THJIPOKCUIA IIMHKA C PAcTBOPAMU KHUCIOT M IIENOYel; MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIINX TMPUMEPHI  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakiuu
pa3oKeHus, COEJUHEHU) .

MexnpeamMeTHblie CBSI3U

Peaﬂmaum{ MCKIIPCAMCETHBIX CBsI3eM npnu MU3y4CHHUU XHUMUUB 8 kmacce OCYHICCTBJIACTCA 4YCPC3
HUCIIOJIB30BaHHUEC KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOHHTHfI, Tak H HOHHTI/Iﬁ, SABJIAOIITUX CSL
CUCTCMHBIMH IJI OTACIBHBIX ITPEAMETOB €CTCCTBEHHO-HAYYHOT'O LIUKJIA.

OO01iue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (akT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CUHTES,
KJaccupuKalus, TMepUOJUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT, MOJIEIUPOBaHHE, H3MEPEHUE,
MOJI€EJIb, SIBJICHUE.

®duszuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, UOH, HYKJIH]I, U30TOMBI, PAIOAKTUBHOCTH,



MOJIEKYJIa, SJIEKTPUUECKHUI 3apsi, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHUE BEIIEeCTBa, Tas,
(U3MYeCcKre BETUINHBI, AUHUIIEI H3MEPEHUsI, KOCMOC, ITaHEeThI, 3BE31b1, COJHIIE.

Buonorusi: gorocuntes, apixanue, 6uochepa.
I'eorpadusi: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE IOPOJbI, IIOJE3HBIE HCKOIAeMEIE,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHUecKasi pPe€aKknus

Ilepuonnueckuii 3akoH. [lepuoandeckas cucrema xumuueckux snemenToB J[ . . Menpaeneena .
Crpoenue aToMOB . 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajus, KaJblMsl U UX COCJUHEHUH B COOTBETCTBHUU C IIOJIOKEHUEM DJIEMEHTOB B
[Tepuoanueckoit cuCTeEMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUYECKOM CBsI3U. THIIBI KPUCTAIIMYECKMX  PELIETOK,
3aBMCHUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIUETKU U BU1a XMMUYECKOHN CBA3H.

Kiaccudukaiyst 1 HOMEHKIATypa HEOPraHUUECKUX BEIIECTB (MEXIyHApOIHAs U TPUBHATIbHAs)
XUMHUYECKHE CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJAcCaM HEOPTaHUYECKUX
COEIMHEHUI, TeHETUYECKasl CBSA3b HEOPTaHUYECKUX BEILIECTB .

Knaccugukanus XUMUYECKUX peakluil [0 pa3iMyHbIM HpU3HaKaM (10 YUCIYy M COCTaBY
YYaCTBYIOIINX B PEAKIMU BEIIECTB, IO TEIJIOBOMY 3P (PEKTY, MO0 U3MEHEHHUIO CTEIIEHEeH OKUCIICHHS
XUMHYECKUX JJIEMEHTOB, [0 O0PATUMOCTH, [0 YYaCTUIO KaTaau3aTopa). DK30U SHIOTCPMUYCCKHE
peakuyu, TepMOXUMHUYECKUE YPABHEHMUS.

[TonsaTHE O CKOpPOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX W HEOOpPATHMBIX
XUMUYECKHX peakuusax. I[loHsATHEe O TOMOI€HHBIX M TETEpOreHHbIX peakuusax . [lonsarme o
XMMHMYECKOM paBHOBecUU. PaKTOPBHI, BIUAIOIIUE HA CKOPOCTh XMMUYECKON PEAKLUHU U IOJI0KEHHUE
XUMHUYECKOTO PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMU,  ODJIEKTPOHHBIM  OajmaHC  OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CoOCTaBlI€HHE YPAaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ MCTOoIb30BaHUEM METO/]1a JIEKTPOHHOI0 OajaHca .

Teopust >MEKTPOTUTHUECKON AMCCOLMAIMM. ODIEKTPOJUTHI U HEIIEKTpOoiuThl . Karuonsl,
aHMOHBI . MeXaHU3M JMCCOLMAIMKM BEIIECTB C PA3IUUYHBIMU BUJIaMU XUMHUYECKOi cBs3u . CTeneHp
nuccouuanuy . CUJIbHBIE U C1a0ble AIEKTPOJIUTHI .

Peakuyu moHHOro oOmeHa. YcioBHUS TNPOTEKaHUsI pPEAKIMM HMOHHOrO OOMEHa, IOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHHs peakuuil . CBONCTBa KHUCIOT, OCHOBAHMHW M COJIEM B CBETE
MpeACTaBICHUI 00 IEKTPOIUTUUECKON nuccormaluy . KauecTtBeHHbIe peakiiny Ha HOHBI . [loHsTHE
O TUJIPOJIU3E COJIEN .

XVMUYECKUN JKCIEPUMEHT: O3HAKOMJIEHME C MOJEISAMH KPHUCTAUINYECKUX  PEIIETOK
HEOpPraHMYECKHUX BEIIECTB — METAJJIOB W HEeMeTauloB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x7mopuaa HaTpusl); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHM XMMMUYECKOH pEakLHUH OT BO3AEHCTBHUSA
pasnuuHbIX (PAKTOPOB; MCCIEJOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, Ipoliecca
JUCCOLMAIMU  KHCIIOT, WIEJ04Yed M Ccojlel (BO3MOXKHO MCHOJIb30BAaHUE BUIEOMATEPHUAIIOB);
MIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOLIUX TPU3HAKK TMPOTEKaHUs pPEaKUMi HOHHOrO oOOMeHa
(obpa3oBaHue ocajlka, BbIIEJICHHE ra3a, 00pa30BaHUE BOJIbI); ONBITOB, MIUTIOCTPUPYIOLINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (FropeHue, peakluu pas3lIoKEeHUs, COETUHEHUS);
pacro3HaBaHHE HEOPraHMYECKHUX BEIIECTB C MOMOILIBIO KaUECTBEHHBIX PEAKLIMA Ha MOHBI, PEIICHUE
SKCIIEPUMEHTAJIbHBIX 3a/a4 .

HeMmeTtanasl 1 UX CoeAMHCHUA

OO6mass xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucienus . CTpoeHne u PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB . XUMUYECKUE



CBOMCTBa Ha MpuMepe XJopa (B3aWMMOJEHCTBHE C MeETaUIaM{, HEMETA/IaMH, IIe0YaMH) .
XnopoBogopoa . CossiHasgs KUCIOTa, XMMUYECKHUE CBOMCTBA, MOJIyueHHE, MpuMeHenue . JleiicTBue
XJOpa W XJOPOBOJOPOJA HAa OPraHU3M 4YeJoBeKa . BaxkHeilmme XJopuabl W WX HaXOXKICHHUE B
MIPUPOAE .

O0mas xapakrtepucTuka 3jJeMeHTOB VIA-rpynnbl . Oco0eHHOCTH CTpPOEHHSI ATOMOB,
XapaKTepPHbIE CTeNleHU OKUCICHHUS .

CrtpoeHre u (Qu3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAa U Cepbl . AJIOTPOIHBIE
Moau(HUKAIMM KUCIOpoAa MU cepbl . XHWMHUYECKHE CBOHCTBa cephl . CepoBOJIOpOM, CTPOCHHE,
¢busnueckue U XUMU4Yeckue cBOMCTBa . OKCHIIBI Cepbl KaK MPEICTABUTENIN KHCIOTHBIX OKCHJIOB .
Cepnas xucnora, GU3MYECKUE M XHUMHUYECKHE CBoicTBa (0OIMEe Kak MPEACTaBUTENs Kiacca
KHCIIOT U crenududeckue) . XUMHUECKUE PEaKiny, JeKallie B OCHOBE MPOMBIIIIEHHOTO Croco0a
MoJTydeHus: cepHor Kucnothl . [Ipumenenue . Conu cepHOMl KUCIIOTHI, KAUeCTBEHHAs] peaklus Ha
cynbdar-uoH . Haxoxxnenwe cepsl U e€ COeIMHEHUN B mpupoie . XUMHYECKOE 3arpsi3HEHUe
OKpY>KaloIlel Cpe/ibl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JTOXK/IU, 3arpsI3HEHHE BO3/lyXa U BOJOEMOB),
CHOCOOBI €ro MpeA0TBPAIICHHUS .

O0masi xapaktepucTHKa 3j1eMeHTOB VA-rpynnbl . OcoO0eHHOCTH CTPOeHHMSsI aTOMOB,
XapakTepHble CTeNeH! OKUCIEeHNS .

A30T, pacnpocTpaHeHue B mpupoje, GU3NUYeCKne W XMMHUYEeCKHe CBOWCTBa . KpyroBopoT azora B
npupoje . AMMHUAK, ero (pu3nyeckre U XMMHUYECKUEe CBOWCTBA, MOTydyeHue U npumeHenue . Conu
aMMOHUS, UX (pU3NUecKHe U XUMUYECKHE CBOMCTBA, IpUMeHeHue . KauecTBeHHas peakuusi Ha HOHBI
aMMOHMs . A30THas KUCIIOTa, €€ ModydyeHue, GpU3MuecKue M XUMHUUYECKue CBOWCTBa (00lIue Kak
IIpeICTaBUTEIN Kilacca KUCIOT U crneunduueckue) . Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
KayecTBE MMHEPAJIbHBIX yH0OpeHud . XHMHUYECKOe  3arps3HEHHE  OKpYyXarolled  cpeibl
COEIMHEHUSMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE BO3/1yXa, IOYBbl U BOJIOEMOB) .

docdop, amnorponHbie Mogupukamuu Gocdopa, PU3NUECKUEe U XUMUYECKUE CBOMCTBa . OKCHI
dochopa(V) u dochopnas kucnora, ¢(uU3MUECKUE U XUMHUYECKHE CBOWMCTBA, IMOJy4YCHUE
Hcnonp3oBanue GochaToB B KaUECTBE MUHEPATIBHBIX YIOOPEHUH .

O0mas xapakrtepucTuka »3jeMeHTOB IVA-rpynnbl . Oco0eHHOCTH CTpPOEeHHSI aTOMOB,
XapaKTepHbIe CTeNeH OKUCICHUS .

Yrnepon, anaoTpornHble MOAU(MUKAIIMK, PACTIPOCTpaHEHUE B MPUPOJE, PUNUECKUE U XUMUYECKHE
cBoiicTBa . Ancopouust . Kpyrosopot yraepona B npupoze . Okcunabl yriaepoja, ux Gu3ndeckue u
XUMHYECKHE CBONCTBa, [JEHCTBHE HAa IKUBbIE OpPraHU3MbI, TMOJIyueHHWE U TPUMEHEHHUE
DKOJIOTHUECKHE TMpoOJieMbl, CBsi3aHHble ¢ okcugoMm yriaepona(IV); rumoresa rio0aabHOTO
MOTETJICHUST KJIMMaTa; MapHUKOBBIA 3PQeKT . YroibHas KUCIOTa W €€ Colu, UX (PU3NYecKue u
XUMHUYCCKUEC CBOﬁCTBa, MOJIYUYCHHUEC W IIPUMCHCHUC . KauecTBennas pCakuusg Ha Kap6OHaT-I/IOHI)I .
Hcnonb3oBaHue kapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH M CETHCKOM XO34HCTBE .

HepBOHaHaHBHBIe MOHATHS 00 OpTraHU4YC€CKUX BCIICCTBAX KaK O COCAUHCHUAX YIJICpOAa (MeTaH,
9TaH, 3TUJICH, AllCTUJICH, 3TAHOJI, INIMIOCPUH, YKCYCHAA KI/ICJ'IOTa) . IX cocTaB U XMMHUYECKOE CTpOC-
Hue. IloHsaTHe 0 OMOJIOTMYECKH Ba)KHBIX BCIICCTBAX: XHpax, 6em<ax, YrjieBoaax — W HUX POJH B
KH3HHU YCJIOBCKaA . MaTepI/IaJleoe CANHCTBO OPraHUYCCKUX U HCOPTaHUYCCKUX COCIUHEHMI.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOMCTBa, MmojydyeHue M npuMeHenue . CoenuHeHUs
KpeMHusi B npupojie . O6mue npencraBieHus o6 okcuae kpeMHus(IV) m kpeMHHEBON KHCIOTE .
CunMkarel, X UCHOJIb30BaHUE B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH . BaxkHeline cTpouTenbHble
MaTepuasbl: KepamHKa, CTeKJo, Ile- MEHT, OeToH, ene300eToH. [IpobGnembl Oe3omacHOro
MCIOJIb30Ba- HUS CTPOUTENBHBIX MAaT€pPHaIOB B IOBCEAHEBHOM KHU3HH.

XUMHUYECKUH HKCIEPUMEHT: H3ydeHHe 0Opa3l0B HEOPraHWYECKUX BEIECTB, CBOMCTB COJISTHOM
KHCIIOTBI; TPOBEJACHHE KAueCTBEHHBIX pPEaKIMi Ha XJOPUA-HOHBI U HAOJIO/IEHHE NPU3HAKOB HX
NPOTEKaHMs; OMBITHL, OTpaXKaloUle (QHU3MUECKUEe U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M UX
COEIMHEHMH (BO3MOXHO HCIOJIb30BAHNE BUIEOMATEPHAIIOB); O3HAKOMIIEHUE C 00pa3liaMH XJIOPHI0B
(ra;loreHn10B); 03HAKOMJICHHE C 00pa3liaMi cepbl U €€ COeMHEHUSIMU (BO3MOXKHO MCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); HaOMIOZIcHUE  Tpoliecca  OOyriiMBaHUsL — caxapa  IMOJ  JICUCTBHEM
KOHIICHTPUPOBAHHOW CEpPHOM KHUCIOTHI, M3y4yeHHE XMMHUYECKHX CBOMCTB pa30aBIEHHOW CepHOU



KHUCJIOTBI, IPOBEIEHUE KAueCTBEHHOH peakuuu Ha cyiab(aT-uoH U HaOMIOJeHHE INpu3HaKa e
NPOTeKaHMs; O3HAKOMJICHME C (U3MYECKUMHU CBOWCTBAMM a30Ta, (ocopa W UX COeTUHEHUH
(BO3MOHO HCIIOJIB30BaHME BHJICOMATEPUATIOB), 0OpasmamMu a30THBIX M (POCPOPHBIX YHAOOPECHHUIA;
noJiy4eHue, coOupanue, paclio3HaBaHue U M3YUYCHHE CBOMCTB aMMHaKa; MPOBeIeHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pocdaT-uoH U N3yuyeHHUe MPU3HAKOB UX INPOTEKaHUs, B3aMMOJAEHUCTBHUE
KOHIICHTPUPOBAHHOW a30THOW KHCIIOTHI C MEbI0 (BO3MOXHO HCIOJB30BAHHE BHUCOMATEPHAIIOB);
U3y4yeHHe MOJEeJeH KpUCTAUIMYECKUX PelmETOK anMmasa, rpadura, QymiepeHa; O3HAKOMIIEHHE C
MpOIecCCOM  aJcOPOLMU  PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YINIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUe, cOoOMpaHHe, paclio3HaBaHME M M3Y4YEHHE CBOMCTB YIJIEKHCIOrO rasa;
MPOBE/ICHNE KAaYEeCTBEHHBIX pEaKIUil Ha KapOOHATH CWJIMKAT-MOHBl M W3YYEHUE NPU3HAKOB HX
IPOTEKaHMs; O3HAKOMJIEHHE C MPOAYKLUMEH CHIMKaTHOM  IPOMBINUICHHOCTH;  pELIeHHE
HKCHEPUMEHTAIBHBIX 33/a4 10 TeMe «BaxxHelre HeMeTaIbl ¥ UX COSAUHEHHSD .

MeTasuibl M HX COCANHCHUA

OO0mas xapakTepuCTUKa XMMHUYECKHUX DJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU MX IMOJIOXKEHHS B
[Tepuonnueckoit cucreme xumuueckux 3jemMeHToB [ . M1 . MenaeneeBa U CTpOEHUS aTOMOB
Crpoenue MmetamioB . Merammueckass CBsI3b U METAJUIMYECKAs] KPUCTAJUIMYECKAs PEIIETKA
DNEeKTPOXUMHUYECKUHN Pl HApsDKEHUH MeTauioB . Gu3ndyeckrue U XMMHUYECKHUE CBOMCTBA METAJLIIOB
. O6mme crocoObl monyueHus: MeTaiioB . [loHsATHE O KOppPO3MM METaIOB, OCHOBHBIE CIOCOOBI
3aluUThl UX OT Koppo3uu . CmiiaBbl (CTallb, YYT'yH, JIOPATIOMUHHUI, OpOH3a) U UX NPUMEHEHHE B
OBITY U IPOMBIIIIICHHOCTH .

lenouynsle MeTayuibl: mojoxeHue B Ilepuogmueckoi cucreMe XMMHYECKUX d3iemeHtoB J| . U .
MeHeneeBa; CTpOEHUE UX aTOMOB; HaXOXJeHue B pupoje . Gusndeckne u XMMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpust W Kanusa) . OKcuAbl W TUIPOKCHIBI HaTpus © kamus . [IpumeHenue
IIEJIOYHBIX METAJUIOB U UX COCTUHEHUH .

[IleoyHO3EMENBHBIE METAUIBI MarHMii M KaJbLMi: IosnoxkeHue B llepuommueckoi cucreme
XuMHUecKux syemMeHToB /[ . M1 . MenzeneeBa; cTpoeHHE MX aTOMOB;, HAaXOXJIEHUE B IPUPOJC .
®du3nueckne U XHMUYECKHE CBOMCTBA MarHWs M KajabIiusd . BaXHEHIINE COSOMHCHUS KaIbIIHS
(okcun, ruapoKcun, con) . JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS .

AmomuHuil: monoxenue B [leproanueckoit cucreme xumudeckux snemeHToB /[ . I . Menneneesa;
CTPOCHUE aTOMa; HaxXOXJIeHHEe B mpupoae . PU3MyecKue M XUMHUYECKUE CBOWMCTBA ATIOMUHUS .
AmMpoTepHbIe CBONCTBA OKCHJIA U TUIPOKCHUIA ATFOMUHHUS .

XKeneszo: nonoxenue B Ilepuognueckoi cucreMe xumuueckux snemeHToB [[. M1 . Menneneesa;
CTPOEHME aTOMa; HaxOXKACHHE B IIpupoe . Pu3nyeckue u XuMHUYECKHe CBOMCTBA kene3a . OKcuapl,
ruapokcuabl v conu xenesa(ll) u sxenesa(Ill), ux cocras, cBONCTBA U MOTYUYECHHE .

XUMHYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE C 0Opas3liaMyd METaUIOB U CIUIABOB, WX (U3HMUYECKUMU
CBOMCTBaMM; M3y4€HHE pE3yNbTaTOB KOPPO3UHM  METaIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIa KAJIBIIMSI U HATPHUs C BOJION (BO3MOXKHO
HCIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHHWE CBOWCTB JKECTKON BOJBI; MpoIlecca TOPEHHUS
&Kejleza B KUCIOpoJie (BO3MOXKHO HCIIOJIb30BAHME BUAECOMATEpUAOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peaKlUii Ha MOHBI (MarHus, KalbIus, ATFOMUHUS, IUHKA, xene3a(ll) u xemneza(Ill),
menu(Il)); HaGmroneHe U onmMcaHue MPOIECCOB OKpAIIMBaHUS TUIAMEHW WOHAMHU HATpPWsl, KaJlus U
Kanbplus (BO3MOXKHO HCIOJB30BaHME BHJIEOMATEPUANIOB); HCCIeIOBaHUE aM(OTEPHBIX CBOICTB
TUJIPOKCHUIA ATFOMUHMS M THAPOKCHIA IIMHKA; PEIICHUE SKCIEPUMEHTAJIbHBIX 3aad MO TeMe
«BaxHelme MeTaIbl U UX COCTUHEHUSD .

XuMus M OKpyxKamoLas cpeia

HoBble Marepuanbl 1 TexHONOrMM. Beniectsa M marepualnbl B MOBCEIHEBHOW KU3HU YEJIOBEKA .
Xumus U 310poBhe . bezomacHoe uCcob30BaHNe BEMIECTB U XUMHUECKUX peakiuii B ObITy . [lepBas
MOMOIIlb MPU XUMHUYECKHX OXKOrax M OTpaBieHUsAX . OCHOBBI 3KOJIOTMUECKOW TpaMOTHOCTHU
XUMHYECKOE 3arps3HEHUE OKpYKaroIlel cpeapl (IpeaesbHasi JOMyCTUMas KOHIICHTPAIUs BEIIECTB
— [NJK) . Ponb XxuMuu B pelieHHH SKOJIOTHUECKHUX TMPOOIIEM .

[IpuponHble HMCTOYHUKU YIJIEBOJOPONOB (Yrosib, MTPUPOAHBIN Ta3, He(PTh), MNPOAYKTHl HUX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJICHHOCTH.



XUMHYECKAH OSKCIEPUMEHT: HW3y4eHHE O0Opas3loB MaTepHalioB (CTEKIO, CIUIaBbl METAJLIOB,
MOJMMEPHBIC MaTCPHAJIbI).

Me:xnpeameTrHblie CBA3H

Peanuzanus MEXIpPEIMETHBIX CBSI3ed INpPU H3YYEHHMM XMMHMHM B 9 Kjacce OCYLIECTBIISIETCS 4epes
UCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX IOHSATUH, TaKk W IOHSTUHN, SBJSAIOIIUXCA
CUCTEMHBIMU JJI OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOI'O IUKJIA .

OO0mue ecTecTBEeHHO-HAYYHbIE MMOHSATHUS: HAYIHBIA (aKT, THIIOTE3a, 3aKOH, TEOpHs, aHATTU3, CHHTE3,
KJIaccuukanms, TEPUOJUYHOCTh, HAONIOACHHUE, OJKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEpPEHUE,
MOJIeTIb, SIBJICHHWE, MAPHUKOBBIA 3(PQexT, TexHomorus, marepuainbl . Dusmka: MaTepus, arom,
AJICKTPOH, TIPOTOH, HEUTPOH, WOH, HYKJIMJI, U30TOMbI, PaJMOAKTUBHOCTh, MOJICKYJIA, AICKTPUICCKUN
3apsiql, MPOBOJHHUKH, MOJNYIPOBOJHUKH, IUIICKTPUKH, (OTOIIEMEHT, BEHIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, Ta3, PacTBOpP, PaCTBOPUMOCTh, KPHUCTAUIMUECKas peEIIETKa,
CIUIaBbl, (PU3WUYECKHE BEITUYHMHBI, CIUHUIIBI M3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, ILJIAHETHI,
3BE361, ColHIIE .

buonorus: ¢orocunTes, aAbixanue, Ouochepa, OSKOCUCTEMa, MHUHEpAIbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOABI, MOJE3HBIE HMCKONAeMBbIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O IIPEJIMETA «XUMMA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

W3yueHnne XMMHUU B OCHOBHOM IIKOJIE HAaIpPaBJIEHO HA JIOCTHM)KEHUE OOYYaAIOIIMMUCS JMYHOCTHBIX,
METANpPEeIMETHBIX U MIPEJAMETHBIX PE3YyIbTATOB OCBOCHUS yU€OHOTO MpEeIMETa .

JInuHOCTHBIE pe3yabTaThbl

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUSI NMPOTrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs JOCTUTAIOTCS B
XoJie O0y4eHHs] XUMHUHM B €JUHCTBE y4eOHOW M BOCIUTATENBbHOHN JesTenbHOCTH OpraHus3anuu B
COOTBETCTBUM C TPAJULMOHHBIMM POCCHUMCKUMH COLIMOKYJIBTYPHBIMH M J1YXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSMH, NPUHATHIMM B OOIIECTBE NpaBWJIaMH M HOPMaMU IIOBEJIEHUS M CIIOCOOCTBYIOT
IpoleccaM CaMOINO3HAHUsL, CAMOPA3BUTHS U COLMATIM3AIMH 00yJaroIuXcs

JIn4YHOCTHBIE Pe3yabTaThl OTPAKAIOT C(POPMHUPOBAHHOCTb, B TOM YHCJIe B YACTH:

HanI/IOTI/I‘leCKOFO BOCIIUTAHUA

1) ILIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAay4dHOMY
HacJI€Au, ITOHMMaHHUs 3HAa4YCHUSA XHMI/I‘IGCKOﬁ HaYKI/I B JXWU3HU COBpCMCHHOFO O6HI€CTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEpHOH HHGpOpMAIMEl O MepeloBhIX ITOCTHUKEHHSIX U OTKPBITHUAX
MHUPOBOM M OT€YECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MHpa U
00IIIeCTBA;

I'paxxnanckoro BocnuTaHus

2) MNpEaACTaBJICHHUA O COIMMAJIBHBIX HOPpMAx U IpaBUJIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCEC,
KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOINECTBEHHO TIOJIE3HOW, Y4EeOHO-MCCIIEI0BATEIbCKOM,
TBOPUYECKOM U JPYrHX BHJAX MAESITETbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
ACATCIIBHOCTH TIPU BBIIIOJHCHHUU yqe6HBIX, IIO3HABATCJIbHBIX 3a1a4, BBIIIOJIHEHHNN XHMHWYCECKHX
OKCIIEPUMEHTOB, CO3JaHUM  y4eOHBIX TPOEKTOB, CTPEMJICHUS K B3aWMOIOHHUMAHHUIO U
B3aMMOITOMOIITH B MPOIIEcce 3TON y4eOHO 1eaTeIbHOCTH; TOTOBHOCTH OILIEHHUBATh CBOE TIOBEJICHUE U
IMOCTYIIKH CBOHUX TOBapI/IHIeﬁ C MO3WIUN HPABCTBCHHBLIX W IIPABOBBIX HOPM C y’—IéTOM OCO3HaHUs
MOCJIE/ICTBHI MOCTYIIKOB;

HeHHOCTI/I HAYYHOI'O IMO3HAHUSA

3) MHPOBO33PEHYECKHUX MPEACTABICHUN O BEIIECTBE U XUMHUYECKOM peakIuu, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO pa3BUTUSA HAYKH U COCTABIISIIONIMX OCHOBY JJIsi TIOHMMaHUSl CYLIHOCTH



Hay4YHOH KapTUHBl MHpA; NPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS IPUPOABI,
B3aUMOCBSA35IX YEJIOBEKA C IPUPOJIHOM CPENOH, O POJIM XUMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) TIO3HABATEIBHBIX MOTHBOB, HANPABICHHBIX Ha IIOJyYEHHWE HOBBIX 3HAHMW 10 XUMUH,
HEOOXOAUMBIX JUIsl 00BSCHEHUSI HAOII01aeMBbIX TIPOIIECCOB U SIBICHUH;

5) MO3HABATENbHOM, HH(POPMAIMOHHOW M YHTATEIBCKOM KYJIbTYphl, B TOM 4HCJIE HABBIKOB
CaMOCTOSITEJIbHOM paboThl C Y4e€OHBIMM TEKCTaMM, CIPABOYHOW JIMUTEPaTypoOH, JOCTYIHBIMU
TEXHUYECKUMH CpPeICTBAMHU WH(POPMAIIMOHHBIX TEXHOJIOTUH;

6) uHTepeca K OOy4YeHMIO M IIO3HAHUIO, JHOOO03HATEIBbHOCTH, T'OTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOM M MCCIEJOBATENbCKON AEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJICHHOCTHU U YPOBHS 00yUeHHUs B TaJIbHEHIIIEM;

®opMuUpOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HAHUS LIEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HEMIPUATHS BPEIHBIX MPUBbIUEK (YIOTpeOIeHHS
QJIKOTOJIsl, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COONIOACHMSI MpaBHJ O€30MacHOCTU MpuU
00palIeHny ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U PeaIbHOM KU3HH;

TpynoBoro BocniuTanust

8) MHTepeca K IPaKTUYECKOMY U3yUYEHHIO MPOPECCUil U TPyAa pa3INYHOTO PO/ia, YBAXKEHUE K TPYAY U
pe3yJibTaTaM TpYyJI0BOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110
XMMHUH, OCO3HAHHOTO BBHIOOpa MHIMBUAYAIFHOW TPAGKTOPUH MPOJIODKEHUS 00pa30BaHUsl ¢ y4ETOM
JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U IMOTPEOHOCTEN;
yCIIEeUTHONW MPO(EeCcCUOHANBHON NEATENbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHHIA; TOTOBHOCTh
a/1alITUPOBAaThCs B IPOPECCUOHANIBHOM CpeE;

9K0JI0rn4ecKoro BOCIUTAHUSA

9) DKOJIOTUYECKH H6H6C006p33H01"0 OTHOLICHUA K IIPUPOAC KAKHUCTOUYHUKY KU3HU HA 36MJIC, OCHOBC
eé CyHICCTBOBAaHHUA, TIOHUMAHUA HIEHHOCTHU 3JOPOBOI'0 U 0€e301acHOTO 06pa3a KHN3HH, OTBCTCTBCHHOI'O
OTHOHICHHA K CO6CTB€HHOMy (1)I/ISI/I‘I€CKOMy U TNCUXHWYCCKOMY 3J0pPOBBIO, OCO3HAHHA HCHHOCTHU
CO6J'II-OI[€HI/I$I ImpaBHJI 0e30macHOro MMOBCACHUA TIpH pa60Te C BCIICCTBAMH, a TAKKC B CUTyalUX,
YIrpoKaro1mux 3J0pOBbIO U JKU3HU HIOI[@P’I;

10) ciocOOHOCTH NPUMEHATh 3HAHUS, NOJy4yaeMble MPU H3YUYEHUU XMMMHM, JJIs pEUIeHHs 3anaad,
CBA3AHHBIX C OKPYXAIOIIEH MPHUPOJHOW CPEIOM, MOBBILIECHUS YPOBHS DKOJIOTMYECKON KYJIBTYPBI,
OCO3HaHMA TJI00AIBHOIO XapakTepa AKOJOTMUYECKUX MpoOJjeM W MyTed MX pEeLIeHUs MOCPeACTBOM
METOJI0B XMMUH;

11) SKOJIOTMYECKOIO0  MBIIUIEHNs, YMEHHMS pPYKOBOACTBOBAaTbCA MM B  IIO3HABATEIIbHOW,
KOMMYHUKATUBHON U COLMAIILHOMN IIPAKTHUKE .

MeranpeamMeTHble pe3yabTaThl

B cocTaBe MeTanpeIMeTHBIX Pe3yabTaTOB BBLACTSAIOT 3HAYUMBIE I (HOPMHUPOBAHUS MUPOBO33PEHUS
oOI1eHay4HbIe TTOHATHSA (3aKOH, TEOPHs, TPUHITUII, TUIIOTE3a, (PaKT, CHCTEMA, MTPOIIECC, SIKCIIEPUMEHT
U Jp .), KOTOpbIE HCTHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEIMETaX W IMO3BOJISIIOT Ha
OCHOBE 3HAHHMH U3 3THX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON HAyYHOU KapTHHE
MUpa, U YHUBEpCcalIbHbIC yueOHbIE AeCcTBUS (IT0O3HABATENbHBIE, KOMMYHUKATUBHEIE, PETYISITUBHbIC),
KOTOpBIe obOecreunBaroT (OpMUpPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIBHOMY IUIAHUPOBAHHUIO U
OCYILECTBICHUIO YUEOHOH 1eATEIbHOCTH .

MeTtanpeamMeTHble pe3y1bTAaThl 0CBOCHHS 00pa30BaTeIbHONM NMPOrPaMMbl 110 XMMHMH OTPAKAIOT
OBJIajleHHe YHUBEPCAJIbHBIMHU N03HABATEIbHbIMH AelCTBUSIMH, B TOM YHUCJIE:

Ba3oBbIMH JIOrMYEeCKUMH AelCTBUAMMU

1) YMCHHUEM HCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOro MBIIJICHHA ITPH OCBOCHUU 3HAHMHIA: PaCKpLIBaTh
CMBICJT XUMHUYECKUX ITOHSITHI (BI)IJIGJ'ISITI) HX XapaKTCPHBIC IMMPHU3HAKH, YCTaHABJIWMBATh B3aMMOCBA3b C
ApyruMu HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IOHATHA OJId 00BsACHEHHS OTACIBbHBIX (baKTOB n HBJ'ICHPIfI;
BI)I6I/IpaTB OCHOBAHHMA W KPUTCPUHU I KHaCCI/I(l)I/IKaHI/II/I XHUMHUYCCKUX BCHICCTB W XHMHYCCKUX



peakuuii; ycTaHaBIMBATh NMPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH W3YYEHHUS, CTPOUTh
JIOTUYECKHE pACCYKJIeHUsI (MHIYKTUBHBIC, JACNYKTUBHBIC, MO AaHAJIOTUM); JelaThb BBIBOJBI WU
3aKJIIOYEHUS;

2) yMEHHEM NpPHUMEHSATh B IMpOIECCe IMO3HAHUS NOHATUS (IPEIMETHbIE U METalpPEAMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENU, HCIOJNb3yeMble B XHMHH, IPeoOpa3oBBIBATh IIHUPOKO

MpUMEHsSIeMbIE B XMMHHM MOJICJIbHBIE MPEJCTaBICHUS — XUMHUYECKU 3HaK (CHMBOJI DJIEMEHTA),
xumuueckas (opMmyna M ypaBHEHHE XHMHYECKOM peakuuu — TpH pelIeHUd Yy4eOHOo-
MO3HABATEJIBHBIX 3a/1ay; ¢ YYETOM ITHUX MOJEIbHBIX MPECTABICHUN BBISBISTH U XapaKTEPU30BaATh
CYUICCTBEHHbIC NPHU3HAKA H3Y4YaeMbIX OOBEKTOB — XUMHYECKHX BEUIECTB M XHUMHUYECKUX

peaxkuuii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBSI3U U MPOTHBOPEUUS B
M3y4aeMBIXIIPOLIECCAX U SIBJICHUSX; MPEAJiaraTh KPUTEPUU ISl BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEH
U TPOTUBOPEUMIl; CAaMOCTOSITENILHO BBIOMPATh CHOCOO pemieHus y4eOHOM 3ajaud (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEILIEHUs, BBIOMpPATh HanOoJee MOAXOIAIIMM C y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB);

ba3oBbIMHU HcCI€I0BATEIbCKUMHI A€HCTBUSAMH

3) YMEHHMEM HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCH] B KAYECTBE MHCTPYMEHTA NO3HAHUS, a TAKKE B
KauecTBe OCHOBBI sl (POPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABMIHLHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

4) TpuOOpeTeHHEe OIbITa M0 IUIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YYCHHUYCCKUX
SKCIIEPUMEHTOB: YMEHHE HaONI0AaTh 3a XOJOM IpoIecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €r0
pe3ynbrat, GopMmynupoBaTh O0O0OIIEHHS W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO OIbITA,
MCCJICIOBAHMS, COCTABIIATH OTYET O MPOCIIaHHOM padoTe;

Padoroii c nundopmanuei

5) YMEHHEM BBIOMpATh, aHAIM3WPOBATh M HHTEPIPETHPOBATH MH(POPMALMUIO PA3IUYHBIX BHIOB U
dbopM mpelncTaBICHUS, MOTYyYaeMyH) H3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JHUTEparypa
XUMHUYECKOTO COJIEp’KaHus, CIpaBOYHbIE MOCOOMS, pecypchl VIHTepHeTa); KpUTHUECKH OLEHUBATh
MIPOTUBOPEYUBYIO U HETOCTOBEPHYIOMH(POPMAIHIO;

6) YMEHHEM MpPHUMEHATh PA3JIMYHbIE METO/bl M 3alpOChl IpU MOMCKE W OTOOpe MH(POpPMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JUIsl BBIOJIHEHUS Y4€OHBIX M IMO3HABaTENbHBIX 3ajau
OIpeNIeIEHHOr0 THUIA; NPUOOpETeHHEe OMbITa B O00JACTH HCHOJIB30BAHUS WHPOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJbTYpPOH AKTUBHOI'O HCIIOJIB30BaHUSA PA3IMYHBIX
MTOMCKOBBIX CUCTEM; CAMOCTOATEIBHO BHIOMPATh ONTUMAIBHYIO (hOPMY IIpE/ICTaBICHUs HHPOPMALUH
U WUTIOCTPUPOBATh pelllaeMble 33Jaud HECIO0KHBIMM CXEMaMH, AMarpaMMamMu, ApYyruMu (Gopmamu
rpaguKuH UX KOMOWHAIIUSAMH;

7) YMEHHEM UCHOJb30BaTh M AaHAJU3UPOBATh B IIpolecce Y4eOHOM U UCClIe0BaTEIbCKOM
JesITeIbHOCTH MH()OPMAIIUIO O BIUSHUU NMPOMBIIUIEHHOCTH, CEIbCKOT0 X034HCTBA M TPAHCIOPTA Ha
COCTOSIHME OKpY>KaroLed IPUPOJTHON CPEIbI;

8) YHHBEpCAIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUAMHU

9) yMEHHMEM 3aJlaBaTh BONPOCHI (B XOJ€ AMajiora W/Wind JUCKYCCHH) IO CYLIECTBY 00CYXIaeMoit
TeMBbI, (HOPMYIHUPOBATH CBOU MPEATIOKEHHUSI OTHOCUTENIBHO BBITIOHEHUS MPEITI0KEHHOM 3a/1auu;

10) mpuOOpETEHNE OMbBITA TMPE3ECHTANUU PE3YJIbTATOB BBIIOJHEHUS XHUMHYECKOTO AKCIEPUMEHTa
(;mabopaTopHOro ormeiTa, Ja0OpaTOPHOM pabOTHI MO MCCIEJOBAHUIO CBOMCTB BELIECTB, Y4eOHOIO
MIPOEKTA);

11) 3aWHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMH TO3HABATEIILHOW M HMCCIIEIOBATEIbCKON
JESITEeNbHOCTH TPU PEUICHWH BO3HMKAIOIIMX MpoOJeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB H
COTJIaCOBaHUsI TO3UIMKA (0OCYXJAeHUSI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIAHHAIUS
COBMECTHBIX JCUCTBHH, OTPE/ICIICHUEKPUTEPHEB 110 OLIEHKE Ka4eCTBa BHIIOJIHEHHOM pabOTHI U I .);

YHnBepca.Hbean PETryJIATUBHBIMUA IleﬁCTBHHMH

12) yMEHHMEM CaMOCTOSATEIIBHO OIpPENENATh LEIU AEATEIbHOCTH, IJIaHUPOBATh, OCYLIECTBIIATH,
KOHTPOJMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BEIOUpATh Hanbosee



s exTrBHBIC CTOCOOBI PEIICHHS YUYEOHBIX M IMO3HABATENBHBIX 3371a4, CAMOCTOSATEIBHO COCTABIISAThH
UM KOPPEKTUPOBATh INPEUIOKEHHBIA AJTOPUTM JCUCTBUN NPU BBHIIOJHEHUU 3aJaHUN C y4ETOM
MOJIyYE€HUs HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U pPEaKIUAX; OLEHUBATh
COOTBETCTBHE MOIYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM LIETH;

13) yMEHHUEM HCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUU 33JaHUH.

Hpe)lMeTHbIe pe3yJabTaThbl

B cocraBe npenMeTHBIX pe3yJIbTaTOB MO0 OCBOSHHIO 00S3aTENILHOIO COAEPKaHMS, YCTAHOBICHHOTO
TaHHOM TpUMEpHON pabodell MpPOrpaMMOM, BBIICISIOT: OCBOCHHBIE OOYYAarOIIMMUCS Hay4YHbBIE
3HaHUs, YMEHUS U CrocoObl ASHCTBUH, cnenuduueckre A1 NpeIMeTHON 00JacTh «XUMUS», BUJIbI
JESTEIbHOCTH 10 IIOJIyYEHUIO HOBOI'O 3HAHUSA, €ro UHTEpIpeTaluy, IpeoOpa3oBaHUI0 U
IIPUMEHEHMIO B PA3JINYHbBIX YUEOHBIX U HOBBIX CUTYALIUsAX.

[IpenmeTHbie pe3ylbTaThl MPEACTABICHBI MO ToJlaM OOYyYeHUS U OTpPakaloT c(HOPMUPOBAHHOCTH y
o0yyJaroImuxcs CIeIYOUX YMEHUN:

8 KIIACC

1) packpvieams cMbici OCHOBHBIX XMMUYECKHUX HMOHATHUI: aTOM, MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT,
IIPOCTOE BEILLIECTBO, CJIOYKHOE BELIECTBO, CMECh (OAHOPOJHAs M HEOAHOPOIHAs), BaJEHTHOCTD,
OTHOCHUTEJNIbHAsl aTOMHasi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 0Nl XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIH OO0BEM, OKCHUJ, KHUCIOTa,
OCHOBaHHUE, COJIb, DJEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCIEHUS, XUMHYECKas peaxius,
Kiaccu(uKalus peakuuid: peaklMyd COCIMHEHMs, PEAKLMU pa3IoKEHUs, peakUuu 3aMelleHHs,
peakiuu OOMEHa, K30 U SHIOTEPMHUYECKHE PEaKIMM; TEIJIOBOM 3(PQeKT peakuuu; sapo aToma,
ANIEKTPOHHBINA CIIOM aroma, aroMHas OopOWTaib, paguyc aTOMa, XMMMYECKas CBfA3b, MOJISIpHAs U
HeNoJsipHasi KOBAJICHTHAs! CBs3b, MOHHAsl CBA3b, WOH, KAaTHOH, aHHWOH, PacTBOp, MaccoBas O
BelllecTBa (MIPOIICHTHAS! KOHILIEHTPAIUsI) B PaCTBOPE;

2) WLIOCMpUpo6ams B3aNMOCBSI3b OCHOBHBIX XUMHYECCKUX MOHATHHA (CM . 11 . 1) ¥ IPUMEHSATH 3TH
MIOHATHSI IIPH ONIMCAHUM BELIECTBY UX NIPEBPALLEHU;

3) ucnorvb3o6ambv XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBi€HHsS (DOpMYyJ BEIIECTB U YpaBHEHHM
XUMHUYECKHUX peaKu;

4) onpedensimb BAJEHTHOCTb aTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX; CTENEHb OKUCIICHHS
AJIEMEHTOB B OWHApHBIX COEOUHEHMSX; MNPUHAIJIEKHOCTh BEIIECTB K OINpeAeNEHHOMY KIlaccy
coeiMHEHUIl 1o GopmynaMm; BUJ XMMHUYECKOH CBSI3U (KOBAJIECHTHAas U MOHHAs) B HEOPraHMUYECKUX
COETMHEHUSX;

5) packpvieams cmvicn llepmogmueckoro 3akona J[ . W . MeHgeneeBa: JIE€MOHCTPUPOBATH
IIOHMMAaHHUE TIEPUOJANYECKON 3aBUCHUMOCTH CBOMCTB XMMMUYECKHUX IEMEHTOB OT MX IIOJIOKEHUS B
[leprognueckoil cucteme; 3aKOHOB COXpPAHEHMsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTaJipo; onuceléamsv u xapaxmepuzosams TaOIMUHYIO (HopMy
[lepuonuyeckoil cucTeMbl XMMUYECKHX 3JEMEHTOB: pa3inyaTh MOHATUS «TJaBHas nmoAarpymnmna (A-
rpynna)» u «mnobouHas mnoarpymmna (b-rpynma)», Manble u OoniblliMe TNEPUOJBI; COOMHOCUMDb
0003HaueHHs, KOTOpble UMetoTcs B Tabmuie «llepuoandeckas cucremMa XMMUYECKHX J€MEHTOB /I .
N . MennaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHUMHYECKHX 3JIEMEHTOB
(cocTaB u 3apsn sApa, 00IIee YUCIIO JIEKTPOHOB U paclpe/iesieHHe X MO AIEKTPOHHBIM CII0SM);

6) Kraccuguyuposams XUMUYECKUE HIIEMEHTHI; HEOPraHMYECKHE BELIECTBA; XMMUYECKHE PEaKInu
(Mo uMcCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKI[UH BEILECTB, [0 TEIUIOBOMY 3P (DEKTY);

7) xapaxkmepusoeéams (onucvléams) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
MOATBEPK/asl ONMCAaHUE MPUMEPAMHM MOJIEKYJISIPHBIX YPAaBHEHMM COOTBETCTBYIOIIMX XMUMHUYECKHUX
peakuuii;

8) npocHo3uposamv CBONCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KauyeCTBEHHOIO COCTaBa;
BO3MO>XHOCTH MPOTEKaHHsI XUMUYECKUX ITPEBPALLEHU B PA3JINYHBIX YCIOBUSX;

9) e6blyUCAAML OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO [OJIO
XUMHAYECKOTO 3JIeMEeHTa MO0 (OopMylie COCOUHEHHUS; MAacCOBYIO [OJIO BEIIECTBA B PacTBOPE;
IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKOM peakLny;



10) npumensimb OCHOBHBIC OIEPAIMM MBICIUTEIBHONW JEATENLHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATH3AIMIO, KJIaCCH(DHUKAIIUIO, BBISBICHHE MPUYMHHO-CIICICTBEHHBIX
CBSI3€l — JUIS M3yYEHHsI CBOWCTB BEIIECCTB M XMMHUCCKUX PEAKI[HiA; €CTECTBEHHO-HAYYHBIE METOIBI
MO3HaHWsI — HaOJI0/IeHHE, H3MEPEHHE, MOICITMPOBAHNE, SKCIIEPUMEHT (PeabHbINA M MBICICHHBIN);
11) credosams NPABHUIAM MOIH30BAHUS XMMHUYCCKOW TTOCY/I0i U TaDOPaTOPHBIM 000PYIOBAaHUEM, a
TaKKe MpaBWiiaM OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSAMHU IO BBITOJHEHUIO
7a00paTOPHBIX XHMHYECKHX OIBITOB [0 IOJYYEHHIO M COOMpPaHHMIO Tra3000pa3HbIX BEHIECTB
(Bomoposia M KHCJIOpOJa), NPHUIOTOBJICHHIO PAaCTBOPOB C ONpPEAEIEHHON MaccoBO# Jojei
pacTBOPEHHOTO  BEMIECTBA, IJIAHUPOBATH M IMPOBOJAMTH XHMHYECKHE OKCIIEPUMEHTBI  I10
PACIO3HABAHHIO PACTBOPOB MIEIOYCH U KUCIOT C TIOMOIIBI0 HHAXKATOPOB (J1akMyc, heHonpTasenH,
METHJIOPAHIK M JIP .) .

9 KJIACC

1) packpwvieams cMblci OCHOBHBIX XMMHUYECKUX MOHATHM: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH,  KAaTWOH,  AaHWOH,  IIPOCTO€  BEIIECTBO,  CJIOXXHOE  BEIIECTBO,  BaJCHTHOCTD,
NEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUUYECKasl peaKLusl, XMMUUYECKasl CBSI3b, TEIIIOBOM
3pdeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp; OSJCKTPOIUTHI, HEIIEKTPOIHTHI,
UIEKTPOIUTUYECKAs JUCCOLMALMsA, pPEaKUUH HOHHOrO0 OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTHMble U HEOOpaTUMbIE PEAKLMU, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH,
OKHCIINTENIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJIEHHE, aUIOTPONHs, aM(OTEPHOCTb,
XUMHYECKas CBsI3b (KOBAJEHTHAas, MOHHAs, METaNIN4YecKas), KpHUCTAaNINYecKasi perérka, Koppo3us
METaJIJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOW PeaKI1u, IpeaenbHo gonyctuMas koHuentpanus (I11K)
BEIIECCTBA;

2) WLIOCMPUPOBams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHHA (CM . 1 . 1) ¥ NMPUMEHSTh 3TH
TIOHSATHUSA IIPU ONMCAHUH BEIIECTBU UX MPEBPAILCHU;

3) ucnonv3oéams XUMHUYECKYI0 CHUMBOJIUKY [UIsl COCTaBieHHS (OpMyn BeUIECTB W ypaBHEHUI
XUMHYECKUX PEAKLINIA;

4) onpedenamsv BAICHTHOCTb W CTEMEHb OKUCICHHUS XHMHUYECKUX DJIEMEHTOB B COEIMHEHUSIX
pa3IMYHOIO COCTaBa; MPUHAUIEKHOCTh BEILECTB K ONPEACIEHHOMY KIAcCy COEAMHEHHH 10
¢dbopMynaM; BUJ XUMHUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHMUYECKUX
COEJMHEHUSX; 3apsil MOHAa MO XUMHYECKOH (opMmyse; XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEIMHEHUH, TN KPUCTAJUIMYECKON PEeIIETKN KOHKPETHOTO BEIECTBA;

5) packpvieams cmvica Ilepuognueckoro 3akona [ . M . MenneneeBa U AEMOHCTPUPOBATH €r0
MOHUMAaHUE: ONuUcCvHleams U Xapakme- puzogams Tabmuunyio ¢opmy [leprmogudeckoil CHUCTEMBbI
XUMHUYECKHUX OJJIEMEHTOB: pa3nyaTh MOHATUS «rjaBHas noxarpynna (A-rpynma)» U «11o0o4yHas
noarpynna (b-rpynma)», maneie u Oonblive TEPUOABI; COOMHOCUMb O0O3HAUEHUS, KOTOPHIE
UMEIOTCS B MEPUOANYECKON Talnuie, C YHCIOBBIMM XapaKTEPUCTHUKAMHM  CTPOECHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3aps] sApa, oOIIee YMCIIO AJIEKTPOHOB U paclpesesieHue UX Io
JIEKTPOHHBIM CIIOIM); 00BACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX
COEIMHEHMH B Mpesenax MajiblX MEPUOIOB U IIaBHBIX MOATPYII € YYETOM CTPOCHUS X aTOMOB;

6) Kkraccuguyupoeams XUMHUUECKHUE 3JIEMEHTbHI; HEOPraHUYECKHe BEUIeCTBa; XUMUYECKUE PEaKINH
(Mo 4Mcay M COCTaBy y4yacTBYIOIIMX B PEAaKIMM BEIIECTB, IO TEIUIOBOMY 3((eKTy, M0 U3MEHEHHUIO
CTETeHeN OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);

7) xapakmepuzosams (onucviéams) 0o0IE U CrENUPUISCKHE XUMHUYECKUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJATBEpXkJasi OMUCAHUE MPUMEpPaMH MOJIEKYJSPHBIX M HOHHBIX YpPaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

8) cocmagnAmb ypaBHEHUsI HIEKTPOIUTUYECKON TUCCOLMALMN KUCIIOT, LEN0YEH U COJEH; MOJIHbIE
U COKpallI€HHbIE ypaBHEHUS PEaKiMii MOHHOTO OOMEHA; ypaBHEHUS PEaKIWi, MOITBEPKIAIOIINX
CYLIECTBOBAaHHE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3JINYHBIX KJIACCOB;

9) packpvieamb CyITHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI [TOCPEACTBOM COCTaBJICHHUS
AJIEKTPOHHOTO OajlaHCca 3TUX PeaKIINi;

10) nmpoeHo3upoéams CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILIEHUIB PA3INYHBIX YCIOBUSX;



11) @bIvUCHAML OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO OO
XUMHAYECKOTO 3JIeMEeHTa 10 (OopMylle COCIUHEHHUS; MAacCOBYIO [OJIO BEIIECTBA B pPacTBOPE;
MPOBOANTH PACUETHI IO YPABHEHUIO XUMHUYECKOI PEaKIH;

12) credosams MPABUIIaM TIOJIb30BAHUS XUMHUECKOM MOCYI0M U 1a00paTopHbIM 000pYAOBaHUEM, a
TAaKXXC IIpaBUJIaM O6paH_[€HI/I$IC BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKUUAMU I10 BBIIIOJIHCHUIO
7a00paTOPHBIX XWMHYECKHX OIBITOB IO IOJYYEHHIO M COOMPAHMIO Tra3000pa3HBIX BELIECTB
(aMMMaKa 1 yIrJIEKHCIIOrO ra3a);

13) npo6ooums peaKUUH, IOATBEPKIAIONINE KAueCTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM ITyTEM XJIOPUAOPOMHI-, HOIU -, KapOoHaT-, pocdaT-, cumukar-, cynbgar-,
THJPOKCH/I-UOHBI, KATHOHBI aMMOHHMSI M MOHBI M3YYEHHBIX METaJUIOB, IPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKHUX BEILECTB;

14) npumeHsAmMs OCHOBHBIC OICPAI[MM MBICIUTEIBHON JESATENBHOCTH — aHAIU3 ¥ CHHTE3,
CpaBHEHHE, O0OOIIEHNE, CHUCTEMATU3AIMIO, BHIIBICHHE NMPUYMHHO-CICACTBEHHBIX CBSI3€H — I
HU3YyUCHUA CBOMCTB BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ; CCTCCTBCHHO-HAYYHBIC MCTOAbLI IMTO3HAHUA —
HaOII0/IeHNe, N3MEPEHHE, MOJICITUPOBAHUE,SKCIIEPUMEHT (PEeaIbHBINA U MBICJICHHBIN).



3. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJIEMUYECKHNX YACOB, OTBOJAUMBbIX HA
OCBOEHME KAXKJIOM TEMbI YYEBHOI'O ITPEIMETA «XUMMSsI» 1 BO3SMOXKHOCTH UCITIOJIb30BAHMS IO 3TOM TEME

SJIEKTPOHHBIX (HIU®POBbLIX) OBPA3OBATEJIBHBIX PECYPCOB

8 KIJIACC

(2 4 B Henenro, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPeMsi)

Ne TeMaTudecKn OcHoBHOe coJep:kaHue OcHOBHBIE BUAbI 90P u IOP JdeATeIbHOCTD YUUTEJIA €
il 0J10K, TeMa AesITeJIbHOCTH y4eToM padoyveil MporpaMmbl
n/ o0yuyarmuxcst BOCIIUTAHMSI
n
Paznen 1. [lepBonauanbHbie xumuueckue moustus (20 u
1. Tema 1. IIpenmer xumuu . Posb PackpeiBaTh https://resh.edu.ru/su IlenHocTn HAaY4YHOI0
Xumug — XVMHU B KU3HUYEIOBEKA . CMBICH bject/29/ NO3HAHMSA
BasKHasi ) i -BOCIIUTAaHUE  ITO3HABATEIHHBIX
: ﬁI/IMHH B CHUCTEME HayK M3yqaeMbIX http://classchem.naro
00J1aCTh CTOIBI IIO3HAHUA B TTOHATHUH . d.ru KouT WHTEPECOB K XUMHUU C YYETOM
€CTECTBO3H XUMUHN . PackpriBathb 0J1b T RO POt~ WUHIUBUIAVAIBHBIX  HHTEPECOB
amns W Tena u BemmecTsa . XHMHE o Ope ; Xumust 11 BCex: A 6ﬂy ! PECOoB,
npaKTHuec DU3HYECKHE CBOMCTBRA, I qu(I))Bg)Kaﬂ o yueOHO- ) CIIOCOOHOCTEH U JOCTHKCHUU,
KO BemecTs . ArperatHoe . ,HMH I/IHEl)O[)MElL[I/IOHHBII/I -BOCIIUTaHUE Pa3BUBAIOIINX
NeSTEeILHO COCTOSIHYE BEIIECTB . o Apyr CalT HaBBIKOB MCIIOJIb30BaHUS
- CTH YucThle BEMIECTBA U b YK . pa3MYHBIX CPEACTB IO3HAHMS,
yeJloBeKa CMECH . Bea3gzl;§‘gb ; qcl’;fg;e HAKOIIJIEHHsI 3HAHUI O MUDE.
(54) Crioco0sl pazneneHust o 1}1110 OLHbIE y; TpynoBoe Bocnutanue:
cMmeceit . duznueckue u JIHOPOZL -opMUpOBaHUE TPYIOIIOOHS;
HEOJIHOPO/HBIE CMECH
XUMHYECKHEC SIBICHUS . PasaaTs -popmupoBaHue HHTEpeca K
[IpusHaku u ycnoBus (usmueckie . MPAKTUYECKOMY U3YYEHUIO
MPOTEKAHUS XUMUYECKHUX npocdeccut, CBSI3aHHBIX c
. XUMHYECKHE SIBJICHUS . .
peaknuu . XUMHUEH.

OHpeI[eJ'ISITL MMPU3HAKH

3HAKOMCTBO C IpaBUJIaMH o
XUMHUYCCKUXPCAKIIUN U

0€30MacHOCTH U MTPUEMaMHU

. YCIOBUS UX
paboThl B XUMHYECKOU T OTeKANIA
1a60paTopuH . P :
JleMoHCTpaLUH CrnenoBath mpaBuiiaM
1. JlaGopaTopHoe MOJIb30BAHUS
obopynoBanue .2 . XUMHUYECKOH MOCy/0M 1
Paznuunbie BUIBI 11a60PATOPHEIM

xumudeckoin3 . OOpasibl
BEIIIECTB . obopyioBaHuEM, a




4 . CnocoObl pazeneHust
cMmeceit (pupTpoBanue,
BEITIAPUBAHUE,
JTUCTUIUTSILINS,
xpomarorpadus) .
JlaGoparopHblie u
NpaKTHYEeCKHUe

a00ThI
abopamopHvle onviml:

Omnucanue (bU3UIECKUX
CBOICTB BEIIECTB
Paznenenne cMecH C
IIOMOIIBID  MarHura
Ipakmuueckue pabomol.
Ne 1. IlpaBuna paboTsl B
J1a00paTOpPUH U TIPUEMBI
oOparteHus ¢
1a00paTOPHBIM
000py/IOBaHUEM .

Ne 2 . Pasnenenue

cMmecelt (Ha mpumepe
OYUCTKHU

MOBapeHHO con)

MOCY/IBI .

TaK)Ke MpaBUIam
oOparieHus ¢
XUMHUYECKUMHU
BELICCTBAMM B
COOTBETCTBHH C
MHCTPYKLHUSMU IO
BBIIIOJIHEHUIO
MIPaKTUYECKUX PaloT.
[LmanupoBath u
IIPOBOJUTH

XAMHYECKUMN
9KCIIEPUMEHT I10
U3Y4YECHHIO U OITUCAHUIO
(U3HYECKUX CBOWCTB
BEIIECTB, CIOCO00B
paszaeneHus cMecei
BELIECTB .

Hcnonp3oBate mpu
BBIIIOJTHEHUH Y4€OHBIX
3aJlaHui U B IIpoliecce
HCCIIEA0BATENbCKON
JeSITeIbHOCTH Hay4HO-
MOMYJISIPHYIO
JIUTEepaTypy
XUMHYECKOTO
coJiepKaHus,
CIPaBOYHbIE

MaTepUabl, PECYPCh
NHreprera .
BeicTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE UM YCTHBIE
OTBETHl C OINOPOM Ha
nHpopmaInio u3
y4yeOHHKA U CHPaBOYHBIX
MaTepuasoB, TIPaMOTHO
HCII0JIb30BATh
W3y4YEHHBIN NMOHATHWHBIN




anmnapaTkypca XUMUHU

Tema 2.
BemecrBa

"
XUMHYECKHE
peakuumn

(154)

ATOMBI 1 MOJIEKYJIBI .
XUMHUUECKUE DIIEMEHTEI

. 3Haku (CUMBOJIBI)
XHUMHYECKHUX DJIEMEHTOB

. [IpocThie U cl0KHBIE
BellecTBa . ATOMHO-
MOJICKYJIIPHOE YUCHHUE .
Xumudaeckas hopmyra .
BanxenTHoCcTh aTOMOB
XUMHAYECKHUX DJIEMEHTOB .
3aKOH ITOCTOSHCTBA COCTaBa
BemecTB . OTHOCUTENLHAS
aToMHas Macca .
OTtHOCcHUTENRHAS
MOJIEKYJIsIpHasl Macca .
MaccoBas mons
XHUMHYECKOr0 DJIEMEHTA B
coenunennu . Duznueckue

1 XUMHYECKUE SBJICHUSA .
XUMUYECKasi peaKuus .
[Ipuznaku

U YCIIOBUS ITPOTEKAHUS
XUMHUYECKUX PEAKIIUH .
XHWMHYECKUE YpABHEHUS
Tunel XUMHUECKUX
peakuuii (CoeTuHeHus,
pa3IokKeHUs, 3aMEIICHHUS,
oOMeHa) .3aKkoH
COXPAaHEHHUS MacChl
BEIIECTB .

M. B . JIoMoHOCOB —
YUEHBIN-2HIUKIIONEIUCT .

JdemMoHcTpanuu
duznyeckue SIBICHUS
(pactupaHue caxapa B
CTyIIKE, KUTICHUE U

IIpumeHaTH
€CTECTBEHHO-HAY4YHbIE
METO/IbI TTO3HAHUS (B
TOM YHCIIE
HaOJII0IEHHE,
MOJICJIUPOBAHUE,
AKCIICPUMEHT) U
OCHOBHBIE OIlepalnu
MBICIIUTEILHON
IeATEIILHOCTH
(cpaBHeHue,
KJIaccupuKanus) st
W3y4YEeHUs BEILECTB U
XUMHYECKUX PEAKIIUM .
PackpbiBath cMbICHT
W3y4aeMbIX MMOHATUN U
3aKOHOB U NMPUMEHSATH
STUTIOHATHS TIPU
OIMICAaHUH CBOMCTB
BEILECTB U UX
IIpEBpALICHUN .
Paznnuats
¢dusnueckue u
XHUMHYECKHE IBIICHM,
0O0BSCHITH UX
CYIIHOCTh C TOYKH
3pEeHHs] aTOMHO-
MOJIEKYJISIPHOTO
YUYEeHHS. HAyYHO-
MONYJISIPHYIO
TUTEpaTypy
XHUMHYECKOT'O
COJIepKaHUs,
CIIpaBOYHbIE
MaTepHuaibl, PeCypChl
HNHurepHera .

https://resh.edu.ru/su
bject/29/

http://www.
nanometer.ru
Ounnaiu-
CIIPABOYHUK
XUMHUYCCKUX
3JICMCHTOB
WebElements

LleHHOCTH HAYYHOT 0
MO3HAHMS

-BOCIIUTaHUE MMO3HABATEIbHBIX
MHTEPECOB K XUMHUU C YUYETOM
WHAUBHUIYaJIbHBIX HHTEPECOB,
CIIOCOOHOCTEH U TIOCTHIKECHMIA;
-BOCIIUTAHUE PA3BUBAIOIINX
HABBIKOB MCIIOJIb30BAHUS
Pa3IUYHBIX CPENICTB O3HAHMUS,
HaKOIUIEHUS 3HAHHUI O MUDE;
-opMupoBaHUE CHCTEMBI
Hay4HBIX MPEJCTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS
IPUPOJIBI U OOILECTBA;
-(opmMHUpoBaHUE HAYUYHBIX
MPEJCTABICHUI O B3aUMOCBSI3SIX
YyeloBeKa ¢ MPUPOTHON U
COLMAIIBHOM CPENION.
TpynoBoe BociuTaHue:
-opMUpOBaHUE TPYIOIIOOUS.




KOHJICHCALIMS BOJBI U T . I
).

XHUMHUYECKHEC SBJICHUS
(ropeHue cBeuy,
pasyioKeHHe caxapa,
B3aUMOJICICTBUE CEPHOU
KHUCJIOTBI C XJIOPHUIOM
Oapusi, pa3ioKeHHe
ruapokcuaa meau(Il),
B3aHMMOJICHCTBUE KeJie3a C
cepoil, B3auMOJICHCTBUE
JKeJje3a ¢ paCTBOPOM COJIU
meau(Il)) .

OnbIT, WUTIOCTPUPYIOIIHMA
3aKOH COXPaHEHUS MACCHI .

JlabGoparopHblie u
NpaKkTHYeCKHe padoThl
Jlabopamopnvie onvimawi:

[Tpumeps! puznyeckux
sIBJICHUH (IIJIaBJIEHHE BOCKa,
tasiHue baa) [Ipumepsr
XUMHYECKHUX SIBICHUH
(mpokanuBaHHE MeIHOU
MPOBOJIOKH,
B3aMMO/IeIiCTBHE Mena C
KHCcIoTol) .Mojenu aToMoB
Y MOJICKYII .

Botuucnenun
—  OTHOCHTENBLHOI
MOJIEKYJISIPHOM
MAacCHI BEIIIECTB;
MacCOBOH J0JIU
XAMHYECKOI0 DJICMEHTA I10
dbopmysie coeTuHEHUS

BeicTpauBarts
pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOU Ha
nH(POPMAIIHIO U3
y4eOHUKa U CIIPaBOYHBIX
MaTepuaioB, IPaMOTHO
HCII0JIB30BATh
W3y4YEHHBIN MOHITUMHBINA
anmnaparkypca XuMUu




Paznen 2. Baxknelilue npencraBuTe il Heopranudeckux BemectB (30 1)

Tema 3.
Bosnayx.
Kuciopon.
IMousitue 00
OKCHAAX

(59

Bo3ayx — cmech razos .
CocraB Bo31yXa .
Kucnopox — anemeHT u
npocroe BemecTso . O30H
— aJUIOTPOIHAs

MOU(UKAIHS KUCIOPOa

Haxoxpaenue kuciopona
B MpUpoJie, HPU3NYECKHE U
XUMHYECKHE CBOMCTBA
(peakuuu OKUCIEHUS,
ropeHue) . Y cnoBus
BO3HUKHOBEHUS U
MIPEeKpaIleHUs] TOPEHHUS .
[TonsiTne

00 OKCcUIax .

CrniocoOslI momy4eHus
KHCIIOpoia B 1aboparopuu
Y TIPOMBIIUICHHOCTH .
[Ipumenenue kucnopoaa .
Kpyrosoporkucnopoaa B
MIPUPOJIE .

TennoBoii 3¢ ekt
XUMUYECKOH peaKIii,
TIOHATHE O
TEPMOXHUMHUYECKOM
YpaBHEHHH, SK30U
SH/IOTEPMHUYECKHX
peakuusx. TormBo
(HeTh, yrosip 1 MeTaH) .
3arpsi3HEHUE BO3/yXa,
CIOCO0BI €ro
MPEOTBPAIICHHS .
Ycunenue napHUKOBOTO

addexra, pazpymieHne
030HOBOT'O CJIOS .

PackpbiBath cMbICH
M3y4aeMbIX MOHATUN
Y TIPUMEHSTH 3TH
MOHATHUSA NIPU
ONMCAaHUU CBOWCTB
BEILIECTB U UX
MPEBPALLCHUM .
XapakTepu3oBaTh
(omMcHIBaTH) COCTaB
BO3lyXa, PU3NYeCcKue
U XUMUYECKHE
CBOMCTBA KHCIIOPOJA,
CIIOCOOBI €T0
MOJIyYEeHUS,
MIPUMEHEHUE U
3HAUYE€HHE B IPUPOJE U
YKU3HU YEJIOBEKa .
CpaBHUBaTh peakuu
TOpPEHUS] UMEUIEHHOT O
OKHUCJICHUS .
Cobupate pubOpHI
JUISL TIOJTYy4€HUS
KHCIIOpOJia
(BBITECHEHHEM BOJIBI U
BO3/IyXa) .

Pacno3naBats
OIBITHBIM ITYTEM
KHCJIOPOJI.
Hcnons3oBars
XUMHYECKYIO
CUMBOJIUKY IS
cocTaBJeHUs GopMy
BEILIECTB,
MOJIEKYJIIPHBIX
ypaBHEHUH

https://resh.edu.ru/su
bject/29/

http://classchem.naro
d.ru KouTpen —
XUMHS 1 BCEX:
yueOHo-
MH()OPMAITMOHHBIN
cairt

[leHHOCTH HAYYHOTO
NMO3HAHUS

-BOCIIMTaHUE MO3HABATEIbHBIX
HMHTEPECOB K XUMHUHU C yYETOM
WHMBUIYaJIbHBIX HHTEPECOB,
CIIOCOOHOCTEH M JOCTHIKEHUI;
-opMupoBaHUE CHCTEMBI
HAyYHBIX TPEICTABICHUN O
3aKOHOMEPHOCTSX Pa3BUTHUS
IPUPOJIBI U OOIIIECTBA;
-opMupoBaHUE HAYIHBIX
MPEJICTABICHUNA O B3aUMOCBSI3IX
YeJI0BeKa C IPUPOJHON U
COIMAJIbHOM CpEelIoH.
IK0JI0rH4ecKoe BOCIIUTAHME:
-popmupoBaHue 1eATEILHOCTH
3KOJIOTUYECKOUN 1
MPUPOIOOXPAHHOM
HaIpaBJICHHOCTH.

TpyaoBoe BocnnuTanue:
-opMUpOBaHUE TPYIOIIOOHS.



https://resh.edu.ru/subject/29/
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JdemoHcTpauuu
Biaumoneiicteue gocdopa,
cepol

U Kelle3a ¢ KUCIOPOJAOM
(BO3MOKHOHCIIOJIb30BAHHE
BHJICOOTIBITOB) .
Onpenenenue
COJIEpKaHusl KHUCIOpO/ia

B BO3JIYX€E .

OMEBITHI,
JIEMOHCTPHUPYIOIINE
yCIOBUSI BOSHUKHOBEHHUS

Y TPEKPAIICHUS TOPEHUS

JlabopaTopHble u
NpaKTHYEeCKUE PadoThI
Jlabopamopmwiii onvim:
O3HaKOMJIEHUE C
oOpa3iamMu OKCHIOB .
Ipaxmuueckas paboma:.

Ne 3. Tlomyuenue u
coOupaHHe KUCIopo/a,
W3YyYEHHUE €ro CBOMCTB.
Buviuucnenusn
— MOJIEKYJISIPHOU MacChl
KHCJIOpOJia
¥ 030HA Ha OCHOBAaHUH
aTOMHOW MacChl
XUMHYECKOTO DJIEMEHTA

XUMUYECKHUX PEAKLU C
y4acTHEM KUCIIOPOJa .
OOBACHATH CYIIHOCTH
HKOJIOTHYECKUX
po6JIeM, CBA3aHHBIX C
3arpsi3HEHUEM BO3/yXa

CrnenoBath mpaBuiIaMm
6e30macHoi paboTHI B
naboparopuu mpu
WCIOJIb30BaHUU
XUMHYECKOH MOCY/IbI U
o0opynoBaHus, a
TaKKe MpaBUiiaM
oOpareHus ¢
TOPIOYMMHU BEIIECTBAMU
B OBITY .

[LmanupoBate u
OCYIIECTBIISATh Ha
MPAKTUKE XUMHUYECKHE
IKCIIEPUMEHTHI,
MIPOBONTH
HaOI0ICHUS, AeIaTh
BBIBOJIBI 110
pe3yibraTam
IKCIIEPUMEHTA .
VYyacTBOBaTh B
COBMECTHOM

paboTeB rpymre .

Hcnons3oBars npu
BBITIOJTHCHUH YUEOHBIX
3aJlaHUi U B TIPOLIECCE
HUCCIIEI0OBATENbLCKOU
JEATEIIbHOCTUHAYYHO-
MOMYJISPHYIO
JINTEPATYPY




XUMHYECKOIO

CoJIep KaHus,
CIIPaBOYHbIE
MaTepHalibl, pecypchl
HNHurepHera .
BricTpauBarh
pa3BEPHYTHIE
MUCbMEHHbIE U YCTHBIE
OTBETHI C OIIOPOM Ha
nHpopmanuio u3
y4eOHUKa U CIIPAaBOYHBIX
MaTepHaoB, FPaMOTHO
HCIOJIb30BaTh
W3YYEHHBIN MOHATUHHBII
anmnapar Kypca XuMuu




Tema 4.
Boaopoa.
IlonsaTHe 0
KHCJI0TAXH
COJIAX

(5w

Bonopoa — snemeHT u
MPOCTOE BEIIECTBO .
Haxoxnenue B mpupose,
(dbuzuveckue u
XHMHYECKHE CBOMCTBA (Ha
MpUMepe B3aMMOICHCTBHS
C HEMETaJIaMU U
OKCHJIaMU METaJIOB),
IIPUMEHEHHE, CTIOCOOBI
MTOJTyYCHUS

[TonsTHe 0 KUCIOTaX U
COJIfX .

https://resh.edu.ru/su
bject/29/

http://www.
nanometer.ru
Ounnaia-
CIIpaBOYHHUK
XUMHUYCCKUX
3JICMCHTOB
WebElements

JKOJIOTHYECKOe BOCIIUTAHHUE:
-opmupoBaHue 1eATeILHOCTH
DKOJIOTUYECKON U
IPUPOIOOXPAHHOM
HaIpaBJIEHHOCTH.

LleHHOCTH HAYYHOT 0
MO3HAHUS

-BOCIIUTaHUE MMO3HABATEIbHBIX
MHTEPECOB K XUMHUH C yIETOM
WHAUBUIYaJIbHBIX HHTEPECOB,
CIIOCOOHOCTEH U TOCTHIKECHMIA;
-opMupoBaHUE CHCTEMBI
HAay4YHBIX MPEJICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS
IPUPOJIBI U OOILECTBA;
-popmupoBanue Hay4YHBIX
MPEJCTABICHUN O B3aUMOCBS3SIX
YeloBeKa C  IPUPOJHOM H
COIMAJIbHOM CPEIOH.

TpyaoBoe BocnnuTanue:
-(popMupoBanue TpyaoIIOOUS;
-popMHUpOBaHHWE UWHTEpeca K
MPAKTHYECKOMY U3Y4YECHHUIO
npodeccuid, CBSI3aHHBIX c
XAMHEN.




JdemMoHcTpanuu
[Tonyyenue, cobupanue u
pacro3HaBaHHE BOJOPOa

I'openue Bomopona .
B3aumoneiictere Bogopoaa
¢ oxcugommenu(Il) .

JlabopaTopHble u
NMpaKTHYeCKHe
padoThI
Jlabopamopuwiii onvim:
B3aumonelictBue KHUCIOT
C METajjlaMHu .
Ipakmuueckas paboma.
Ne 4 . Tlonyuenue u
coOupaHue BOJOPOJIA,
H3YyYEHHUE €TI0 CBOWCTB .
Buviuucnenus

— MOJIEKYJISIPHOU MacChl
BEIIIECTBA HAOCHOBAHUH
aTOMHOM MaccChl
XUMHYECKHUX DJIEMEHTOB

[InanupoBats 1
OCYILIECTBJISATh HA
MPAKTUKE XUMUYECKHUE
SKCIEPUMEHTHI,
MPOBOAUTH
HaOJII0IeHUS, JIeIaTh
BBIBOJIBI 110 pe3yjibTaTam
SKCIEPUMEHTA .
Y4yacTBOBaTh B
COBMECTHOM paboTe B

rpymnme

[Ipumenenne IPYIIOBOM
paboThl, KOTOpasi YYUT CTPOUTH
OTHOLIEHUA W JEHUCTBOBaTh B

KOMaH/Ie, CHOCOOCTBYET
Pa3BUTHIO KPUTHYECKOT O
MBILICHUS

Tema 5.
KoauuecTBen
HEBIE
OTHOIIICHNSA B
XUMHH

(49

KonuyectBo BemecTsa .
Monb . MonsipHas
Macca . 3aKkoH ABOTaapo
. MonsipHbiii 00bEM
ra3oB . Pacuérsl o

PackpeiBats cMbICH
M3y4aeMbIX MOHSATHI
U NPUMEHSATh 3TH
MOHSTHS, & TAKKE
W3YYECHHBIE 3aKOHbI U

https://resh.edu.ru/su
bject/29/
http://www.hemi.nsu
.ru/ - OcHOBBI
XUMHUHA.

IleHHOCTH HAYYHOI'O
MMO3HAHUA

-BOCIIMTAHUE IO3HABATEIbHBIX
HUHTEPECOB K XMMUHU C YUETOM
WHJUBUIyaJIbHBIX NHTEPECOB,



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

XUMHYECKHM
YpaBHEHHUSIM .

JdemoHcTpauus
OO6pa3s1ipl BeIecTB
KOJIMYECTBOM 1 MOJIE .

Buvtuucnenusn

— 00BéMa, KoJIMYecTBa
BEIECTBA Ira3alio ero
H3BECTHOMY KOJIMYECTBY
BELIECTBA WIH 00BEMY;
00BEMOB rasos
YPaBHEHUIO  peaKIuu

10
Ha

OCHOBE 3aKOHa OOBEMHBIX

OTHOIIIEHNH Ta30B

TEOPUU IS pELICHUS
pacU€THBIX 3a/a4 .
Bpraucisite MONSIpHYIO
MaccCy BELIECTB;
KOJIMYECTBO BEILECTBA,
00BEM raza, maccy
BEIIECTBA;

[IpoBOoauTH pacy€Tsl 11O
YPaBHEHUSAM
XUMHUYECKHUX PEAKLIUI:
KOJIMYECTBa, 00BhEMa,
Macchl BELIECTBA 110
U3BECTHOMY

KOJIMYECTBY, 00BEMY,
Macce peareHTOB UiIu
MIPOJYKTOB PEAKIIUH .
BeicTpausars
pa3BEPHYTHIE
IIICBMEHHBIE M YCTHBIE
OTBETBIl C OIOPOM Ha
nH(pOpMaIHIo u3
y4eOHUKA U CIIPaBOYHBIX
MaTEpUajoB, TIPaMOTHO
HCII0JIb30BATh
W3YYEHHBIN MMOHATUNHBIN
anmnapar Kypca XuMuu

ONEKTPOHHBIN
y4eOHUK.

2.
http://hemi.wallst.ru/
OO6pa3zoBaTeNbHBIN
cauT st
IIKOJIbHUKOB IO
XUMHUH

2
https://turlom.olimpi
ada.ru/news/436 -
Typuup M.B.
JlomoHOCOBa

4.
https://vos.olimpiada
.ru/ - Beepoccuiickas
OJINMIIHAaa
HIKOJIEHUKOB.
https://chem8-

vpr.sdamgia.ru/ -
Pewy BIP

CIIOCOOHOCTEH U TOCTHIKCHMIA;
-opMHUpPOBAHNE CUCTEMBI
Hay4YHBIX IPEJCTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS
HIPUPOIBI M OOIIECTBA;
-(opmMHUpoBaHUE HAYUYHBIX
MPEJACTABICHUI O B3aUMOCBSI3SX
YyelioBeKa ¢ MPUPOTHON U
COLMAIIBHOW CPENION.
JK0JIOTHYECKOe BOCIIUTAHUE:
-(popMupoBanme NeATEIHLHOCTH
9KOJIOTHYECKOH U
IIPUPOJOOXPAHHOU
HapPaBIEHHOCTH.

TpyaoBoe BocnnuTaHue:
-popmupoBaHue TPyI0IIO0US;




Tema 6. Bona.
PacTBopbI.
IlonsiTue 00

OCHOBAHHAX

(59)

dusnueckue CBOMCTBA
BOIBI . AHaIN3 U CUHTE3
— METO/bl U3yUYEHUs
COCTAaBaBOJIbI .
XUMHUYECKUE CBOMCTBA
BOJIbI (PEAKIINH C
MeTaJUIaMH, OKCHIaMU
METaJUIOB U

HEMETAJIJIOB) .

CocraB OCHOBaHUM .
[TonsiTre 06 UHaUKATOpAX .
Bona xak pactBopurens .
PactBops . PactBopumMocTs
BEILIECTB B BOJE .
Haceiennsie n
HEHACBIIICHHbIE
pactBopbl . MaccoBas
JI0JIs BEILIECTBA B
pacTtBope .

Ponw pactBOpOB B
MPUPOJIC U B KU3HU
yenoseka . Kpyroesopor
BOJIbI B TIPUPOJIC .
3arpsi3HEeHUE TPUPOIHBIX
BoJ . OxpaHa M OUUCTKa
MIPUPOTHBIX BOJ .
JdemMoHcTpanuu
DNEKTpOIn3 BOJIbI;
CUHTE3 BOJBL;
B3aUMO/IEVICTBUE BOJIBI C
metamaamu (Na, Ca)
(BO3MOKHO
HCTIOTH30BaHUE
BUJICOMATEPHAIIOB) .
PacTBOpenue BemecTs ¢
pa3IM4YHOMN
PacTBOPUMOCTHIO .
HccnenoBanue pacTBopoB

PackpbiBath cMbICHT
M3y4aeMbIX IIOHATHU

Y TIPUMEHSITH ITH
MOHSATHS IPU
ONMCAaHUU CBOWCTB
BELIECTB U UX
MPEBpAILCHUH .
XapakTepu3oBaTh
(dbuzmveckue u
XUMHUYCCKHE

CBOMCTBA BOJHI, €&
pOJIbKaK
pacTBOpUTENS B
MIPUPOIHBIX
poreccax .
CocraBniTh ypaBHEHHUS
XUMHUYECKUX PEaAKIIUN C
y4acTHEM BO/IBI .
OOBSICHATH CYIIHOCTD
IKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C
3arpsi3HEHUEM
MIPUPOJTHBIX BOJI,
CIOCOOBI OYKUCTKH BOJIBI
OT NMPUMECEH, MEPHI 10
OXpaHe BOJ OT
3arpsi3HEHUs .
[InanupoBats 1
OCYIIIECTBIISATh Ha
MPAKTUKE XUMHUYECKHE
SKCTIIEPUMEHTHI,
MTPOBOIUTH
HaOIt0IeHUs, IeTIaTh
BBIBO/JIBI TTO
pe3ynbraTtam
SKCIEPUMEHTA .
CreoBaTh mpaBuIamM
6e3omacHoil paboThl B

https://resh.edu.ru/su
bject/29/
http://www.hemi.nsu
.ru/ - OcHOBBI
XUMHUHU.
DIIEeKTPOHHBIN
yUEOHUK.

2.
http://hemi.wallst.ru/

OO0pazoBaTenbHbIT
CaWT Mg
IIKOJIBHUKOB I10
XUMHH

3.
https://turlom.olimpi
ada.ru/news/436 -
Typuup M.B.
JlomoHOCOBa

4.
https://vos.olimpiada
.ru/ - Beepoccwuiickas
onuMIaaa
IIKOJIBHUKOB.
https://chem8-

vpr.sdamgia.ru/ -
Pewy BIP

JKOJIOTHYECKOe BOCIIUTAHHUE:
-opmupoBaHue 1eATeILHOCTH
DKOJIOTUYECKON U
IPUPOIOOXPAHHOM
HaIpaBJIEHHOCTH.

LleHHOCTH HAYYHOT 0
MO3HAHHUSA

-BOCIIUTaHUE MMO3HABATEIbHBIX
MHTEPECOB K XUMHUH C yIETOM
WHAUBUIYaJIbHBIX HHTEPECOB,
CIIOCOOHOCTEH U TOCTHIKECHMIA;
-opMupoBaHUE CHCTEMBI
HAay4YHBIX MPEJICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS
IPUPOJIBI U OOILECTBA;
-popmupoBanue Hay4YHBIX
MPEJCTABICHUN O B3aUMOCBS3SIX
YeloBeKa C  IPUPOJHOM H
COIMAJIbHOM CPEIOH.

TpyaoBoe BocnnuTanue:
-(popMupoBanue TpyaoIIOOUS;

-popMHUpOBaHHWE UWHTEpeca K
MIPaKTUYECKOMY U3Y4YEHUIO
npodeccuid, CBSI3aHHBIX c
XAMUEH



https://resh.edu.ru/subject/29/
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KHUCJIOT U ILEJIOUEN C
MTOMOIIIbIO WHIUKATOPOB .

JlaGoparopHblie u

NpaKkTHYeCKHe padoThl
Ipakmuyeckasn paboma:

Ne 5 . [IpuroroBienue
PacTBOPOB C OIPEACIEHHON
MacCOBOM J0JeH
PacTBOPEHHOTO BEIIECTBA .

Buiuucnenus

— C HUCIIOJIb30BAHUEM
IOHATHA «MaCCOBas JOJIA
BCIICCTBA B paCTBOPCH»

nabopaTopHH MpH

HCIIOJIb30BAHUH
XMMHYECKOM MOCYAbl U
000pyI0BaHUSA .
[IpoBoauTH
BBIYMCIICHUS c
MIPUMEHECHHUEM TTOHSATHS
«MaccoBast JIOJIst

BEILIECTBAB PACTBOPE) .
Ucnonb3oBars npu
BBIITOJIHCHUHN y‘-IGGHbIX
3aJaHuid U B TIpoOIIECcCce
HCCIICIOBATEIIHLCKOM
JIeATEIbHOCTH HAy4yHO-
IIOITYJISIPHYIO
IuTepaTrypy
XUMHUYCCKOT' O
CoZICp)KaHUs,
CHpaBOLIHI)Ie MaTepI/IaJII)I,
pecypcbl UHTEpHETa

BeicTpauBath
pa3BEPHYTHIE
IIACbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(}OpPMALIHIO U3
y4eOHHKA U CIIPaBOYHBIX
MaTepHuaoB, IPaMOTHO
HCIIOJIb30BaTh
W3YYEHHBIN MOHATHWHBIN
anmnaparkypca XUMUHU




Tema 7.
OcHOBHBIE
KJIACCHI
HEOpraHu4
eCKHUX
COeTHHEHH
171

(119

Knaccudukanus
HEOPraHUYECKUX
COCIMHECHU .

Oxcuppl: cocTas,
kiaccudukanus (OCHOBHBIE,
KHCIIOTHBIE, aM(OTEpPHBIE,
Hecosieo0pasyronue),
HOMEHKJIaTypa
(MexxnmyHaposHas U
TPUBHAJIbHAS ) .

[Tonyuyenue u xummudeckue
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX B aM(OTEPHBIX
OKCH/JIOB .

OcHoBaHuUs: COCTaB,
KJIaCCU(UKALINS,
HOMEHKJIaTypa
(MexxayHapoHas U
TpUBHAJbHAA), (PU3HUECKHE
U XUMUYECKUE CBOUCTBA,
CTIIOCOOBI TOJTYYCHUS .
KwucmoTsr: cocTas,
KiaccupuKanus,
HOMEHKJIAaTypa, pU3nyecKue
Y XUMHUYECKHUE CBOMCTBA,
CIOCOOBI MOTYYEHUS .

Psan akTuBHOCTH
MetamioB. Coin
(cpennue): HOMEHKIIATYypa,
COCcOOBI OTYYEHUS,
B3aHMOJICHCTBHE COJICH C
MeTaJIaMM, KUCIOTaMH,
IIEJIOYAMH U COJISIMH .
I'eneTnueckas cBI3b
MEXy KJIaccamu
HEOPraHUYeCKUX
COCTUHCHHI .

Knaccudunuposarsb
H3y4aeMble BELIECTBA
10 COCTaBy U
CBOMCTBaM .
CocraBiarhk (GopmyIibl
OKCHJIOB, KHCIIOT,
OCHOBaHHUH, COJIel U
Ha3bIBaTbHX IO
MEXKIYHAPOIHOM
HOMEHKJIaType .
IIporuo3uposars
CBOICTBA BEIIIECTB HA
OCHOBE 00IIHX
XHUMHYCCKHUX CBOICTB
M3y4YEHHBIX
KJIACCOB/TPYIII
BEIIECTB, K KOTOPbIM
OHH OTHOCSTCS .

CocraBiATh
MOJIEKYJISIPHbIE
YpaBHEHUS PEaKLIMM,
WJUTIOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA
U CIIOCOOBI MOTY4YEHUS
BEIIECTB U3yYEHHBIX
KJIaCCOB/TPYIII, a
TaKke
MTOATBEP K TAFOIIUX
TeHETUYECKYIO
B3alMOCBA3b MEXKIY
HuMH. [Ipon3BoanTs
BBIYHCIIEHUS 110
YpaBHEHUSM
XUMHYECKHUX PEAKIIHH .
[lnanupoBate u
OCYILIECTBIIATh Ha
MIPaKTUKE XUMHUYECKHE
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JIKOJIOTHYECKOe BOCIIUTAHHUE:
-opmupoBaHue 1eATeILHOCTH
DKOJIOTUYECKON U
IPUPOIOOXPAHHOM
HaIpaBJIEHHOCTH.

LleHHOCTH HAYYHOT 0
MO3HAHUS

-BOCIIUTaHUE MMO3HABATEIbHBIX
MHTEPECOB K XUMHUH C yIETOM
WHAUBUIYaJIbHBIX HHTEPECOB,
CIIOCOOHOCTEH U TOCTHIKECHMIA;
-opMupoBaHUE CHCTEMBI
HAay4YHBIX MPEJICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS
IPUPOJIBI U OOILECTBA;
-popmupoBanue Hay4YHBIX
MPEJCTABICHUN O B3aUMOCBS3SIX
YeloBeKa C  IPUPOJHOM H
COIMAJIbHOM CPEIOH.

TpyaoBoe BocnnuTanue:
-(popMupoBanue TpyaoIIOOUS;
-popMHUpOBaHHWE UWHTEpeca K
MPAKTHYECKOMY U3Y4YECHHUIO
npodeccuid, CBSI3aHHBIX c
XAMHEN
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JdemoHcTpaumuu

OO6pa31pl HEOpraHMYECKUX
BEIIECTBPA3IUYHbBIX
KJIacCOB .
B3aumoneiictBue pactBopa
CEPHOMKHUCIIOTHI C
okcugom meau(Il) .
Peakuus neuTpanuzanuu .
BrITecHeHHne 0HOTO
MeTaJljla IPyTuM U3
pacTBopa o .
JlabGoparopHblie u
NpaKkTHYeCKHue padoThl
Jlabopamopuvie onvimol.
BzaumopeiicTBue KUCIOT C
Mertayuiami . [lonydenne
HEPaCTBOPUMBIX
OCHOBaHHUI .
B3aumonelictBue
HEPaCTBOPHUMBIX
OCHOBaAHHMI C KMCJIOTaMH .
Paznoxxenue rugpokcuaa

Meau(Il) mpunarpesanuy .
IIpakmuueckas paboma:

Ne . Pemenue
AKCIEPUMEHTAIIbHBIX 33124
1o TeMe «OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX
COCTUHCHHUID .
Buiuucnenus
— I10 YPaBHEHUSIM
XUMHYECKUX PEaKIi

9KCIIEPUMEHTHI,
IIPOBOAUTH

HaOJII0IeHMSI, 1e]IaTh
BBIBOJIBI 110 pE3yJIbTaTaM
9KCIIEPUMEHTA .
CrnenoBatp mpaBuiIaM
6e3omacHoil paboTsl B
1a00paTOpHUHU IIpU
HCII0JIb30BaHUU
XUMHUYECKON IOCYABI U
00opy/IOBaHUS .
Hcnonp3oBate mpu
BBIIIOJTHEHUH Y4€OHBIX
3aJlaHui U B IIpoliecce
HCCIIEI0BATEIBCKON
JEATEIbHOCTH Hay4HO-
MOMYJISIPHYIO
JIUTEpaTypy
XUMHYECKOIO
coJiepKaHus,
CIIPaBOYHBIE

MaTepuabl, pecypchbl
HNHurepHera .
BeicTpauBats
pa3BEPHYTHIC
MIUCbMEHHBIE UM YCTHBIE
OTBETHl C OINOpPOM Ha
nHpopmanuo u3
y4yeOHHKA U CHPaBOYHBIX
MaTepuasoB, TIPaMOTHO
HCII0JIB30BATh
W3y4YEHHBIN MMOHATHWHBIN
annapaTrkypca XuMuu

Pa3nen 3. [lepuoauyeckuii 3axkon u Ilepuoguyeckas cucrema xumunyeckux 3j1emenToB /1. . MenaeseeBa.

Ctpoenne aToM0OB. XUMHYeCKAas CBsI3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE peakinuu (15 v)

Tema 8.

https://resh.edu.ru/su ’ JKOJIOTHYECKOEe BOCTIUTAHME:

HepBBIe ITOIIBITKH PaCKpBIBaTB CMBICJI




Ilepuoanyeck
Uil 3aKOH U
Ilepuoanyeck
asl cucrema
XUMHYECKHX
j1eMeHTOB /1.
N. MenaeJe-
eBa.
Ctpoenue
atoma (7 4)

KJacCuUKaIuU
XUMHYECKHUX HJIEMEHTOB .
ITonsaTHe o rpynmnax
CXOIHBIX 3JIEMEHTOB
(1emovHbIe U
L1eJI0YHO3EMENbHbBIE
METaJlJIbl, TaJIOTEHBI,
HUHEPTHBIE Ta3bl) .
DNEeMEHTHI, KOTOpbIE
o0pa3yroT am¢poTepHbIE
OKCHUJIbI ¥ TUAPOKCHJIBI .
[lepuonuueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHUYECKUX 3JIEMEHTOB]/]
. 1. Menpneneena .
[Iepuons!, rpynmsl,
noArpymnnsl . PU3HYECKUit
CMBICJ MOPSIAKOBOTO
HOMEpa 3JIEMEHTA,
HOMEPOB MEPUOJIA U
TPYIIITH .

CrtpoeHue aTOMOB .
CocTaB aTOMHBIX fAJIED .
N3oTomb! . DNEKTPOHBI .
CrpoeHnue 371eKTpOHHBIX
000JI04€K aTOMOB MEPBBIX
20 XUMHYECKUX
3JIEMEHTOB
[Tepuonnueckoit CUCTEMBI
.. Mengeneesa .

XapakTepucruka
XUMHUYECKOTO

3JIEMEHTA T10 €ro
MTOJIOKEHUIO B
IIepuonnueckon
cucteme J[. .
Menpeneesa . 3HaueHHe

NEPpUOANYCCKOTI03aKOHa

Ilonnmars
CYIIIECTBOBAHUE
MEPUOINYECKON
3aBHCHMOCTH CBOMCTB
XUMHYECKHUX DIIEMEHTOB
(U3MeHeHue paanycoB
aTOMOB U
AJIEKTPOOTPHULIATEIIHHOC
TH)

U UX COEOUHEHUH OT
MOJOXXEHUS B
MEPUOINYECKOMN
CHUCTEME M CTPOCHHUS
aroma.
YcraHaBIUBaTh CBA3b
MEXy MOJ0KEHUEM
JJIEMEHTA B
MEPUOTUUECKON
CUCTEME U CTPOCHUEM
€ro aroma (CocTtaBu
3apsn sapa, odiee
YUCIIO 3JIEKTPOHOBU
pacrpeieneHue ux mno
3JEKTPOHHBIM CJIOSIM) .
[Iporuo3uposars
XapakTep U3MEHEHUS
CBOMCTB DJIEMEHTOB H
HX COCIMHEHHH 110
rpyIIaM U nepuoaam
[Tepuonnueckou
CHCTEMHEI .

XapakTepus3oBaTh
XHMHUYECKHE
AJIEMEHTBI MIEPBBIX
TpEX MEPUOJIOB, Kausl,
KaJIbIIHAS o ux
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-opmMupoBaHue 1eATEIHLHOCTH
3KOJIOTUYECKOU U
IIPUPOJOOXPAHHOU
HaIpPaBJIEHHOCTH.

[leHHOCTH HAYYHOTO
NMO3HAHUS

-BOCIIUTaHUE TTO3HABATEIbHBIX
MHTEPECOB K XUMHUHU C yYETOM
WHUBUJIyaJIbHBIX NHTEPECOB,
CIIOCOOHOCTEH U JOCTHIKEHUI;
-opMUpoBaHUE CHCTEMBI
HAYYHBIX MPEJCTABICHUN O
3aKOHOMEPHOCTSX Pa3BUTHUS
IPUPOJIBI U OOIIIECTBA;
-opmupoBanue Hay4YHBIX
MPEJICTABICHUNA O B3aHMMOCBS3SIX
YelnoBeKa C  IPUPOJHOM H
COLMAIIBHOM CPENION.

TpynoBoe BociuTaHue:
-opmupoBaHue TPYIOIIOOHS;

-popmupoBaHue HHTEpeca K
MPAKTUYECKOMY U3YUYEHUIO
npocdeccut, CBSA3aHHBIX  C

XUMHEN




Ilepuonnueckoro

3aKOHA 1

[Tepuonnueckoi

CHUCTEMbI XUMHUYE-

CKHMX 3JICMEHTOB JJIS
pa3BUTHS HAYKH U
npaktuku . 1. 1.
MenpeneeB — y4EHBIH,
MeJaror U rpakJIaHuH .
JdemMoHcTpanuu
Kopotkonepuonnas u
JUIMHHONIEpUO/IHAsE (POPMBI
Ilepuonuueckor CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB /[
. 1. Menneneena.
O3HakomIICHHUE C
o0OpasnamMu MeTaJlJIOBH
HEMETaJIOB .

JlabopaTopHble u
NpaKTHYecKHe padoThl

Jlabopamopnuwii onvim:
B3anmopeiicteue

TUAPOKCUAA  IIMHKA c
pacTBopaMM  KHCIOT U

menoyen

I10JIO’KEHHUIO B
[Tepuonuueckoi
cucteme J[ . WU
Menneneena .
CnenoBath  mpaBuiaM
Oe3omacHOil paboTHl B
naboparopuu npu
WCIIOJIb30BAHUU
XMMHYECKOM MOCYIbl U
000pyI0BaHUS .
BeicTpauBats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OTIIOPOI1 HA
UH(POPMAIIHIO U3
yueOHHUKa U
CIPaBOYHBIX
MaTepUasoB, FPAMOTHO
HCII0JIb30BaTh
W3y4YEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHH .
Hcnonp3oBate mpu
BBITIOJTHEHUH Y4€OHBIX
3aJlaHUM TEKCTBI
y4ueOHUKa, CIIPaBOYHbIE
MaTepuabl
(ITepnonnueckyro
CUCTEMY XMMHUYECKUX
anemeHToB/[ . 1.
MeneneeBa, TaOIUILY
PacTBOPUMOCTHU

KHMCJIOT, OCHOBaHUH U
CoJIed B BOJIE,
INEKTPOXUMHUYECKUI
ps HAanpsHKEHUI




METaJUIOB) .
Hcnonb3oBars npu
BBITIOJIHEHUN  YYEOHBIX
3aJlaHMl U B Ipolecce
HCCIIEI0BATENBCKOM
JEATEIbHOCTH  HAy4HO-
MONYJISIPHYIO
IuTepaTrypy
XUMHUYECKOTO
CoZIepKaHus,
CIIpaBOYHbBIE MaTEPHAIIHI,
pecypcbl HTEpHETA

Tema 9.
XumMuuecka
b CBSI3b.
Oxucauren
BHO-
BOCCTAHOBH
- TeJbHBbIE
peakuuu
(84)

QHGKTpOOTpI/IHaTeJIbHOCTB
ATOMOBXHUMHUYCCKHUX
9JICMCHTOB .

XuMuyeckas CBA3b
(nmoHHas, KOBaJCHTHAS
MOJISIPHASI ¥ KOBAJICHTHAS
CreleHb OKUCICHUS .
OKUCIIHTEIIFHO-
BOCCTAHOBHUTEJILHBIE
peakuuu (OBP) .
[Ipoueccbl OKHCIIEHUS U
BOCCTaHOBJICHHS .
OxucnuTeIn u
BOCCTaHOBUTEIIH .
JleMoHCTpanuu
OKHCIUTEIBHO-
BOCCTAHOBHUTEJILHBIE
peakluu: TOPEeHHeE,
PEaKIMK Pa3JIOKEHUS,
COEIMHEHUS HEMOJISIPHAs).

PackpeiBath cMbICI
M3y4aeMBbIX TIOHATHUH .

Onpenenars BU
XUMHUYECKON CBSI3UB
COCTMHCHUH.
Ornpenenarb CTeneHb
OKUCJICHUS
XUMHYECKOTO
3JIeMeHTa 1o (opmyse
€ro COeTMHEHUS .
Ornpenensars HIeMEeHT
(BemecTBO) —
OKHUCJIUTETh W JICMCHT
(BemecTBo) —
BOCCTaHOBUTEb .
OOBACHATH CYITHOCTH
MPOLIECCOBOKUCIICHHS U
BOCCTAHOBJICHHUS .
CocTaBnsiTh
ANEKTPOHHBIN OaNlaHC C
Y4ETOM 4HuCIIa
OTJIAaHHBIX U TMPUHATHIX
AJIEKTPOHOB .
CocTaBlaTh ypaBHEHHE
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LlenHOCTH HAYYHOI'O
MO3HAHMS

-BOCIIUTAHUE TTO3HABATEIbHBIX
WHTEPECOB K XUMHUU C YUYETOM
VHIUBUYAIbHBIX HHTEPECOB,
CIIOCOOHOCTEH M JOCTHIKEHU;
-opMupoBaHUE CHCTEMBI
HAy4YHbIX NPEJICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHS
MPUPOJIBI M OOIIECTBA;
-(opmMHUpoBaHUE HAYUHBIX
IIPEJACTABICHUH O B3aUMOCBSI3SX
YeJI0BeKa C IPUPOJHON U
COLIMAJIbHOU CPEIOH.
JKO0JIOTHYECKOe BOCIIUTAHUE:
-popmMupoBaHue 1eATEIHLHOCTH
JKOJIOTHYECKOU U
MIPUPOAOOXPAHHOM
HAIIPaBJIEHHOCTH.

TpynoBoe BociuTaHue:
-popMupOBaHUE TPYIOTIOOHS.
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OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHOM
peaKIuy .
Hcnonw3oBath npu
BBITIOJIHEHUU  YYEOHBIX
3aaHUuN TEKCTBI
y4yeOHHKa, CIPaBOYHbBIE
MaTepHuabl
(mepuoauyecKyro
CUCTEMY  XHMHYECKUX
anmementoB J[ . U
MenpeneeBa,  TabaMIly
pPacTBOPUMOCTH KHUCJIOT,
OCHOBaHMN M coOJIeH B
BOJIE,
AJICKTPOXUMHYCCKUHN PsIJT
HalpsLKEHUH METAJUIOB)

https://chem8-
vpr.sdamgia.ru/ -
Pewy BIP

Pe3eps (1 u)

IToBTOpenue 3a kypc 8
KJacca

WuTennekTyanbHbIi
KBECT

IleHHOCTH HAYYHOTI O
MO3HAHMUSA -BOCIIMTAHUE
II03HABATEJIbHBIX HHTEPECOB K
XHUMHHN

9 KIIACC

(2 4 B HEzmenI0, Beero 68 4, 3 Hux 4 4 — pe3epBHOE BpeMsi)

Ne

n/
n

TemaTn4eckn
i 0JI0K, TeMa

OcHoBHOE coaepKaHue

OcHOBHBIE BHIBI
JeATEJIbHOCTH
o0yuyamuxcst

20P u HOP

JeATeJIbHOCTD YYHTEJIS ¢
y4yeToM padoueil mporpaMmbl
BOCIIMTAHUS

Pa3nes 1. BenecTBo M XUMH4YECKHE P

eaknuu (17 v)

IloBTOpPEHME
U yriyoJeHue
3HAHUH
OCHOBHBIX
pas3iesioB

[Iepuoanueckuii 3aK0H .
[lepuonnueckascucrema
XUMHUYECKUX DJIEMEHTOB
I .. Mengeneena .
CtpoeHue aTOMOB .

XapakTepus3oBaTh
XUMHWYECKHUE DIIEMEHTHI
MIEPBBIX TPEX
[IEPUOJIOB, KaJIUA U
KaJIbLUs 110 UX

https://resh.edu.ru/su
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ILleHHOCTH HAYYHOT O
TO3HAHUSA

-BOCIIUTaHUE MTO3HABATEIbHBIX
MHTEPECOB K XUMHUHU C yUYETOM
WHJUBUAYAIbHBIX HHTEPECOB,




Kypca 8
KJacca
(5w

3aKOHOMEPHOCTH B
N3MEHEHUN CBOMCTB
XAMHYECKHUX DJIEMEHTOB
MEPBBIX TPEX TIEPHUO/IOB,
KaJus, KaablMsI U UX
COCINHCHUI B
COOTBETCTBHUH C
IOJIO’KEHUEM DJIEMEHTOB B
IIEPUOUYECKON CUCTEME
Y CTPOCHHEM MX aTOMOB .
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKHX BEIIECTB
(MexxmyHapoHas u
TPUBHAJIbHASA ) .
XHUMHUYECKHECBOIICTBA
BEILECTB, OTHOCSIIIUXCS K
pa3IMYHBIM KJIaccam
HEOPTraHUYeCKUX
COEIMHEHHH, NX
reHeTHYecKas CBI3b
HEOPTraHUYECKUX BEIIECTB .

CrtpoeHue BeliecTBa: BUJIbI
XUMUYECKON CBSI3U U TUITBI
KgI/ICTaJ'IJ'II/I‘leCKI/IX pemeéToK
. 3aBUCUMOCTh CBOMCTB
BCIHICCTB OT UX CTPOCHHA.
JdemMoHcTpanuu

1. Monenu
KPUCTAININYECKUX PEIIETOK
HEOpPraHUYECKUX BEILECTB .
2 . Koportkonepuoanas u
JUTMHHOTIEpUOIHAsL (OPMBI
[Tepuoanueckoit cucTeMsl

XAUMHYECKHX dJIEMEHTOB /I .

N . Menneneena

MOJOXXEHUIO B
[Tepuonuueckoi
cucreme /1. 1.
Menneneena.
Knaccudumnuporats u
Ha3bIBaTh
HEOpraHU4YeCcKue
BEIIECTBA U3YYEHHBIX
KJIaCCOB .

OnuceIBaTh 00IIHME
XUMHUYECKHE CBOIMCTBA
BEIIECTB Pa3JIMUYHBIX
KJIaCCOB, TOATBEPKIATh
CBOMCTBa IIpUMEpamMu
MOJIEKYJIIPHBIX
YPaBHEHUN XUMUYECKHUX
peaKkuui .

Onpenensats BUJ
XUMHYECKOM CBS3H U
TUT KPUCTAJUTUYECKOM
PEIETKHN BEIIECTBA .
[Iporuo3uposars
CBOMCTBA BEIIIECTB B
3aBHCHUMOCTH OT UX
CTPOCHUHA .

BeicTpauBath
pa3BEPHYTHIE
MIICBMEHHBIE U YCTHBIE
OTBETHI C OITOPOY HA
HauH(pOpPMaLHIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTEepUajIoB, TPAMOTHO
HCIIOJIb30BaTh
W3y4YEHHBIN
MIOHATUMHBIN anmnapar
Kypca XUMHH .
Hcnons3oBars npu

ONEKTPOHHBIN
y4eOHUK.

2.
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CIIOCOOHOCTEH U TOCTHIKCHMIA;
-opMHUpPOBAHNE CUCTEMBI
Hay4YHBIX IPEJICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS
HIPUPOIBI M OOIIECTBA;
-(opmMHUpoBaHUE HAYUYHBIX
MPEJACTABICHUI O B3aUMOCBSI3SX
YyelioBeKa ¢ MPUPOTHON U
COLMAIIBHOW CPENION.
JK0JIOTHYECKOe BOCIIUTAHUE:
-(popMupoBanme NeATEIHLHOCTH
9KOJIOTHYECKOH U
IIPUPOJOOXPAHHOU
HapPaBIEHHOCTH.

TpyaoBoe BocnnuTaHue:
-opmMupoBaHue TPYIOIIOOUS.




BBITTIOJIHCHU U y‘IC6HLIX
3aJaHuid U B TIpOIECcCe
HCCIIEIOBATEIIHLCKOM
JEATEIIbHOCTH ~ HAy4HO-
MOIYISIPHYIO
JIUTEPATYPY
XUMHUYCCKOI'O
CoZIep)KaHUS,

CIIpaBOYHbBIC MaTEPHAIbI,
pecypcel MHTEpHETa

Tema 1.
OcHOBHBIE
3aKO0HO-
MEPHOCTH
XHMHYECKHX
peaxuuit
(44)

Knaccudpukanus
XUMHUYECKUX PEaAKIMITIO
Pa3IMYHBIM TPU3HAKAM
(Mo ymcny u cocTaBy
YUYaCTBYIOIIMX B PEAKIINU
BEIIECTB, 110 TEIIOBOMY
s¢dekTy, Mo N3MEHEHUIO
CTEIEHEN OKUCIICHUS
XUMHYECKHX JJIEMEHTOB,
o 00paTUMOCTH, 110
YYaCTHIO KaTaau3aTropa) .

OK30M PHIOTEPMUYECKUE
peakuuu,
TEPMOXHUMHUYECKUE
ypaBHeHusa . [loHsTue o
CKOPOCTH XMMUYECKON
peakuuu . [Tonstue o
TOMOTEHHBIX U
TeTEPOTCHHBIX PEAKITUSX .
[Tonsatue 06 0OpaTUMBIX U
HEOOpaTUMBIX
XUMHUYECKUX PEAKIUSAX .
[TonsiTHE O XUMHUUYECKOM
paBHOBecuu . PakTOpHI,
BIIMSAIOIINE HA CKOPOCTh
XUMHUYECKON peaKkuu 1

PackpsiBath  cMBICT
W3y4aeMbIX MOHATUN
U  TPUMEHATH  OTHU
MOHATHUS npu
ONMCaHUU  CBOMCTB
BEILIECTB u ux
MPEBPAILICHUN .
Knaccupunuposars
XUMHUYECKHUE peakluu
o pa3IMYHBIM
MpU3HAKaM .
YcranasnuBaTh
3aBUCHUMOCTb CKOPOCTH
XAMHYECKON  pEaKIHH
oT pa3IMYHBIX
(hakTopoB .

[Iporuo3uposars
BO3MOKHOCTH
MIPOTEKAHUS
XUMHUYECKHX
IIpEBPALLCHUI B
pPa3JINYHBIX  YCJIOBHSIX.
Omnpenensrsb
OKHCIIUTENh u
BoccTaHoBUTeNb B OBP .
CocraBnsTh

JIEKTPOHHBIA  OaJjlaHC

https://resh.edu.ru/su
bject/29/
http://www.hemi.nsu
.ru/ - OcHOBBI
XUMHHU.
DNEeKTPOHHBIN
y4eOHUK.

2.
http://hemi.wallst.ru/

OO6pa3zoBaTeNbHBIN
CauT Mg
IIKOJBHUKOB I10
XUMHH

3.
https://turlom.olimpi
ada.ru/news/436 -
Typuup M.B.
JlomonocoBa

4.
https://vos.olimpiada
.ru/ - Beepoccuiickas
oJluMIIMaaa
IIKOJBbHUKOB.
https://chem8-

vpr.sdamgia.ru/ -

IlenHOCTH HAYYHOIO
MO3HAHMS

-BOCIIUTAHUE TTO3HABATEIbHBIX
MHTEPECOB K XUMHUU C YUYETOM
WHIUBUTyaJIbHBIX HHTEPECOB,
CIIOCOOHOCTEH U JOCTHIKEHUH;
-opmMupoBaHUE CHCTEMBI
HAy4YHbIX NPEJICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHS
PUPOJIBI U OOIIECTBA;
-(opmMHUpoBaHUE HAYUHBIX
IIPEJACTABICHUI O B3aUMOCBSI35X
YeJI0BeKa C IPUPOJHON U
COLIMAJIBHOU CPEIOH.
JKOJIOTHYECKOe BOCIIUTAHHUE:
-popmMupoBaHue 1eATEIHLHOCTH
JKOJIOTHYECKOU U
IIPUPOAOOXPAaHHOMN
HaIIPaBJIECHHOCTH.

TpynoBoe BociuTaHue:
-opMUpOBaHUE TPYIOTIOOHS.



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

10JIO)KEHNE XMMHUYECKOTO
paBHOBECHS .
OxucanTenpHo-
BOCCTaHOBUTEJIbHbBIE
peakuuu (3JIEKTPOHHBIN
0aslaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIILHON
peaKkIum) .
JdeMoHcTpanuu

peaKIuy .
[IpownsBoauTH
BBIYMCIICHUS 1o
XUMHYECKUM
YpaBHEHUSIM .
BricTpauBars
pa3BEPHYTHIE
MMUCbMEHHBIE W YCTHBIC
OTBETBl C OIOpPOM Ha

Pewy BIP

1. 3aBHcUMOCTB CKOPOCTH UHpOpMAIHIO u3
XHUMHUYECKON PEaKIIuU OT ydeOHHKa u
pa3IUUHBIX (PAKTOPOB . CIIPaBOYHBIX
2 . BosnelictBue MaTEepUAIIOB, TPaMOTHO
KaTajn3aTropa HaCKOpOCTh MCIIOJIb30BATh
XUMHAYECKON PEaKIH . M3y4CHHBIN
3. IIpumepsl NOHATUMHBIA  ammapar
HEOOpaTHMBIX H Kypca XHMHH .
00OpaTUMBIX PEaKLUH . Hcrnonb3oBarh pu
4 . CmelieHue paBHOBECHS BBINIOJIHEHUU  y4€OHBIX
XMMHUYECKON PEaKIty . 3aJaHuil W B Ipolecce
Boiuucienus HCCIIEA0BATEIbCKON
— KOJIMYECTBA BEIIECTBA, ACATEITPHOCTH  HAay4HO-
00BbEMa U MacChl peareHTOB IOIIYJIAPHYTO
VI IPOAYKTOB 110 JIUTCPATypy
YPaBHEHUSAM XUMHUUYECKUX XUMHUYCCKOTrO
peaxkuuii CoZlepxKaHus,
CIIpaBOYHBIE MaTEePHAIbI,
pecypcel MHTEpHETa
Tema 2. Teopus PacKpbIBaTh CMbICI https://resh.edu.ru/su LlenHOCTH HAYYHOTO
DJIeKTPOJIUTH 3JIEKTPOIUTHYECKOM M3ydaeMbIX OHATHIL, a bject/29/ MO3HAHMSI
yeckasi JMCCOIUAIINH . TAaK¥Ke CMBICI TCOPHH http://www.hemi.nsu -BOCIIUTAHUE MMO3HABATEIBHBIX
JHCCOIMAIHS. DNEeKTPOIUTHI U IIEKTPOIUTHIECKOM .ru/ - OcHoBBI UHTEPECOB K XUMHUH C yIETOM
XHUMHYECKHE HEDJICKTPOJIUTHI . JHCCOLHAITNH . XUMHH. WHIMBUIyaTbHBIX HHTEPECOB,
peakuuu B KaTnoHb1, aHHOHBI . OOGBSCHATH MPUUUHBI ONEeKTPOHHBIN CIIOCOOHOCTEH U TOCTHIKEHUH;
pacTBopax Mexannsm anccouuanyu 3IEKTPOIPOBOIHOCTH y4eOHHK. ~-(pOPMHUPOBAHKE CUCTEMBI
BEIECTB C Pa3TMYHBIMU 2. HAYYHBIX MTPECTABICHHUH O

(Ch))

BOIOHBIX paCTBOPOB .



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

BHUJaMHU XUMHUYECKOU
cBs3u . CTeneHb
mucconuanuu . CUiabHbIE
1 cJ1a0bIe AJICKTPOJIUTHI.
Peaxknun moHHOTO
oOMeHa, yCIIOBUS HX
nporekanus . MonHwie
YPaBHEHUS PEAKLIUM .
XUMHYECKHE CBOIICTBA
KHCJIOT, OCHOBAaHUH U
COJICH B CBETE
npeACTaBICHUN 00
BJIEKTPOIUTUYECKOM
nuccormarnuu . Cpena
pactBopa . [lonstue o
TUIPOJIU3E COJIEH .
KauectBeHurnie
peakuuy Ha KaTHOHBIU
AHUOHBI .

JdeMoncTpamun
DnekTpuyeckas
MIPOBOJIMMOCTH PACTBOPOB
BEIIIECTB; JIBIKEHUE
WOHOB B JIJIEKTPUYECKOM
ToJie .

OnkITHI,
WJUTFOCTPUPYIOLIUE
MPU3HAKU TTPOTEKAHUS
peaxiuit HFOHHOTO OOMeHa
.OnBITHI IO ONpeAEIEHUI0
Cpedbl B paCTBOpax CoOJIei
(xJopuaa HaTpus,
KapOoHaTa HaTpus,
XJIOpUJIa IIMHKA) .

JlaGopaTopHbie 1

?zpaKanecxne PaﬁoTbl
abopamopHuwlll ONnbim:

Peaxkiun nonsoro oOMeHa B

CocraBnsTh
ypaBHEHUs
JUCCOLUALMUKHUCIIOT,
IIeI04YeH B COJIeH,
TMIOJIHBIE U
COKpAaILEHHbIE

WOHHBIE YpaBHEHUS
XMMHYECKUX PEAKIUI
MOHHOTO OOMEHa .
[lnanupoBath u
OCYILIECTBIIATh Ha
MIPAKTUKE XUMHUYECKHE
SKCIIEPUMEHTHI,
MIPOBOIHUTH
HaOII0IeHus, 1eTaTh
BBIBOJIBI 110
pe3ynbraTtam
JKCIIEPUMEHTA .
CrnenoBath mpaBuiIaM
0e30macHoOi paboThI B
naboparopuu npu
HCIOJIb30BaHUU
XUMHYECKON MOCYAbl U
000pyIOBaHUS .
[IponsBoauts
BBIYHCIICHUS TIO
XUMHUYCCKAM
YPaBHEHUSIM .
BeicTpauBats
pa3BEPHYTHIE
MMCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOH Ha
uH(pOPMAIIHIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepuasoB, TPAMOTHO
HCII0JIb30BATh
W3Y4YEHHBIN

http://hemi.wallst.ru/
OO0pazoBaTenbHbBIT
CaWT g
ITKOJBHHUKOB I10
XUMHH

3.
https://turlom.olimpi
ada.ru/news/436 -
Typuup M.B.
JlomoHnocoBa

4.
https://vos.olimpiada
.ru/ - Becepoccuiickast
oJIMMITHAA
HIKOJIEHUKOB.
https://chem8-

vpr.sdamgia.ru/ -
Pewy BIP

3aKOHOMEPHOCTSIX Pa3BUTHS
MPUPOJIBI U OOIIECTBA,
-opMupoBaHUE HAYIHBIX
MIPEICTABJIICHUH O B3aUMOCBSI3SIX
YeJI0BeKa C IPUPOAHON U
COIMAJIBHOM CPEeION.
IKo0rn4ecKoe BOCIUTAHME:
-popMHUpOBaHUE NEATEITLHOCTH
3KOJIOTHYECKON 1

MIPUPOIOOX PAHHOM
HaIPaBJICHHOCTH.

TpynoBoe BocnuTaHue:
-opmMupoBaHue TPYIOTIOOHS.




PaCTBOPAXIJICKTPOJIMTOB:

cynbdara menu(Il)

1 menoyu, kapooHara
HATPUS U COJITHOU
KHCJIOTBI, pCaKIus
HEHTpaIn3aui MeX Ty
THIIPOKCUIOM Kallusl 1

COJISTHOM KUCJIOTOM .
Ipaxmuueckas paboma:

Ne 1. Pemrenune
3KCIIEPUMEHTAIbHBIX
3aja4 1o TeMe .
Buviuucnenus
— [0 YPaBHEHUSIM
XUMHYECKUX PEaKIi

MIOHSATUMHBIN anmnapar
Kypca XUMHH .
Hcnons3oBars pu
BBIMIOJIHEHUN  y4eOHBIX
3aaHUd U B IIPOLECCE
HCCIIEI0BATEIbCKON
JEATEIbHOCTH  HAy4HO-
HOIYJISIPHYIO
JUTEPATYPY
XUMHYECKOIO
coJlepKaHus,
CIIPaBOYHbBIE MAaTEpHaIbI,
pecypcbl HTEpHETA

Pa3ne

J1 2. HemeTasuibl 1 ux coexnnenus (24 1)

Tema 3.
Oomas
XapaKTepH-
CTHKA
XHMHUYECKUX
3j1eMeH- TOB
VIIA-
rpynmn.l.
I'asorenni (4

1)

OO01as xapakTepucTHKa
TaJIOTCHOB .
OCOoOEHHOCTH CTPOCHHS
aTOMOB ITHX 3JIEMEHTOB,
XapaKTEePHBIC I HUX
CTENIEHU OKUCIICHUS .
Crpoenue u pusnueckue
CBOMCTBA MPOCTHIX
BEIIIECTB — TaJIOTCHOB .
XUMHYECKUE CBOMCTBA
Ha IIpUMepe XJopa
(B3anMoIeHiCTBHE C
MeTaJUIaMH,
HEMeTaJlJIaMH,
IeI04aMHu) .
XJI0pOBOAOPOS .
ConstHast KUCTIOTa,
XUMHUYECKHUE CBOMCTBA,
MoJTydeHUE, MPUMEHEHHUE
. KauecTBeHHbIE
peaKIuy Ha raJoTeHu/I-
VOHBHI .

OO0BACHATEL 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAIIJIOB U UX
COEMHEHUI B
npeaesax MajbIxX
TIEPUO/IOB U TJIABHBIX
MOATPYIIII
[Tepuoanueckoii
CUCTEMBI XUMUYECKUX
3JIEMEHTOBC YYETOM
CTPOEHUS KX AaTOMOB .
XapakTepru3oBaTh
¢busnyeckue u
XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
TaJIOTEeHOB (Ha MpUMepe
XJIOpa) U CIOXKHBIX
BEIIIECTB
(xmopoBoaopona,

https://resh.edu.ru/su
bject/29/
http://www.hemi.nsu
.ru/ - OcHOBBI
XHUMHHU.
ONEeKTPOHHBIN
y4EOHUK.

2.
http://hemi.wallst.ru/

OO6pazoBaTenbHbII
caT 1
IIKOJIBHUKOB ITO
XUMHUHN

3.
https://turlom.olimpi
ada.ru/news/436 -
Typuup M.B.
JlomoHOCOBa

4.
https://vos.olimpiada

[leHHOCTH HAYYHOTO
MO3HAHMS

-BOCIIMTaHUE TTO3HABATEIbHBIX
MHTEPECOB K XUMHUU C YUYETOM
WHJUBUIyaJIbHBIX NHTEPECOB,
CIIOCOOHOCTEH M JOCTYKCHUIM;
JK0JI0rn4ecKoe BOCIIUTAHME:
-popMUpOBaHUE NEATETLHOCTH
JKOJIOTUYECKOUN U
MPUPOAOOXPAHHON
HaIpaBJIE€HHOCTH.

TpynoBoe BocniuTaHue:
-opmMupoBaHue TPYIOMIOOUS.



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

JlencTBue xJjiopa u
XJIOPOBOJIOPOJA HA
OpraHu3M 4YeJIOBEKa .
Baxwneriue Xaopuasl 1
UX HaXO0XJICHHUE B
MIPUPO/IE .
JdeMoHcTpanuu
Buneomarepuansr:
raJIOreHbl U UX
COCJIMHCHHS .

OO6pa3iel XJI0PUIO0B
JlabopaTopHble u
NPaKTHYeCKHUe
padoThI
Jlabopamopnbiii
onvim:
Pacrnio3naBanue
XJIOPUI-HOHOB .
Ipaxmuueckas
paboma:
Ne 2 . TlomydeHue CoOJNSTHOM
KHUCJIOTBL, U3y4YECHUE €€
CBOICTB .
Botuucnenusn
— 110 YpaBHEHUSIM
XMMHYECKHUX PEaKIui,
€CJIM OJJUH U3 PEareHTOB
IIaH B U30LITKE;
00bEMOB ra3oB 10
YPABHEHHUIO PeaKIUH HA
OCHOBE 3aKOHA 00BEMHBIX
OTHOLIIEHHI ra3oB

XJIOpHJIa HaTpus),
CocoObl UX
II0JIy4EHUS,
IIpPUMEHEHHE U
3HAYEHUE B PUPOJE U
AKHU3HH 4EJIOBEKA .

Onpenensrsb
raJIOreHUI-UOHBI B
pacTBope .
[InanupoBats 51
OCYILLECTBIATh Ha
MIPaKTUKE XHUMUYECKUE
9KCIIEPUMEHTHI,
IIPOBOJUTH
HaOMIOACHUsA,  JIeslaTh
BBIBO/IbI 1o
pe3yabpTaTam
SKCIIEPUMEHTA
CnenoBate  IpaBuIIaM
Oe3omacHOil paboOTHl B
nabopaTopuu npu
HCII0JIB30BAHNUHU
XUMHYECKON TOCYAbl U
000pyI0BaHUS .
BeicTpauBats
pa3BEPHYTHIC

MIICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(}OpMALIHIO U3
yueOHUKa U

CIIPaBOYHBIX
MaTepuasoB, FPAMOTHO
HCIIOJIb30BaTh
U3Yy4YEHHBIN

MIOHATUMHBIN anmnapar
Kypca XUMHH .
Hcnonp3oBate npu
BBIMOJIHEHUN  y4eOHBIX
3aJaHuid U B TIPOIECCE

.ru/ - Beepoccwuiickas
OJIUMITHA/IA
IIKOJIBHUKOB.
https://chem8-
vpr.sdamgia.ru/ -

Pewy BIP




HCCIIEI0BATENBCKOU
JEATEIbHOCTH  HAy4HO-
MONYJISIPHYIO
IuTepaTypy
XUMHUYECKOTO
coZlepKaHus,
CIIpaBOYHbBIC MaTEPHAJIbI,
pecypcel MHTEpHETa

Tema 4.
Oomasn

XapakTepu-
CTHKA

XHMHYECKH
X DJIeMeH-
T0B  VIA-
rpynmsbi.

Cepa n eé
coeTHHEHUs

(54)

OO1wast XapakTepuCTHUKa
aneMeHToB VIA-rpynmst .
OcobeHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB,
XapakTepHbIE IJI1 HUX
CTCIICHU OKUCIICHUA .
Crpoenuen pusnueckue
CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAA U
CEpHI .

AJIIOTPOIIHBIE
MoaubUKaIIH
KHCIIOPOJIa U CEpHI .
XHUMUYECKUE CBOKCTBA
cepsl . CepoBoniopon,
cTpoeHue, Gu3ndecKue u
XMMHYECKHE CBOMCTBA .
Oxcupl cepblKak
MIPEACTABUTENH
KHCIIOTHBIX OKCHJIOB .
CepHas kucnora,
¢buznueckue

Y XUMHYECKUE CBOMCTBA
(oOrmue xKak
MpeICTaBUTENs Kiacca
KHCIIOT U
crienuguueckue),
MIPUMEHEHHUE .
XUMHUYECKUE PEaAKIINH,
JIeKalle B OCHOBE

OO0BACHATE 001IHE
3aKOHOMEPHOCTHUB
W3MEHEHUHU CBOWCTB
351eMeHTOB VIA-
TPYIIIBI H UX

COCIMHEHU I

c y4ETOM
CTPOEHUs ux
aTOMOB .

XapakrepusoBat

b PpuU3NYECKUE
u XUMHYECKHE
CBOMCTBa  MPOCTOrO
BEIIECTBA CEPbl U €€
COETMHEHU I
(cepoBoaopoa,
OKCH/IOB CepBHl,
CEepHOM KHUCJIOTBI,
cynbdaToB), crocoOb!
ux MOJTy9YEHUS,
MIpUMEHEHNE "
3HaYeHHE B TPHPOJIE
Y J)KU3HU YETIOBEKa .
Omnpenensrsb
Haju4uue cynbgar-
HMOHOB B PacTBOpE .
OOBSACHATH CYIIHOCTD
IKOJIOTHIECKUX
npobieM, CBSI3aHHBIX C
nepepadoTKOM

https://resh.edu.ru/su
bject/29/
http://www.hemi.nsu
.ru/ - OcHOBBI
XUMHHU.
DNEeKTPOHHBIN
y4EOHHK.

2.
http://hemi.wallst.ru/

OO6pa3zoBaTeNbHBIN
CaWT Mg
ITKOJBHUKOB 110
XUMHH

3.
https://turlom.olimpi
ada.ru/news/436 -
Typuup M.B.
JlomoHOCOBA

4.
https://vos.olimpiada
.ru/ - Beepoccuiickas
oJluMIIMaaa
IITKOJIbHUKOB.
https://chem8-

vpr.sdamgia.ru/ -
Pewy BIP

IlenHOCTH HAYYHOI'O
NO3HAHHUSA

-BOCIIUTAaHUE MO3HABATEIbLHBIX
MHTEPECOB K XUMHUU C YUYETOM
VHIUBUIYAJIbHBIX HHTEPECOB,
CIIOCOOHOCTEH U JOCTHIKEHUH;
IKoj0rn4ecKoe BOCIUTAHME:
-popMHUpOBaHUE NEATEITLHOCTH
9KOJIOTHYCCKON B
MIPUPOAOOXPAaHHON
HaIpPaBJIECHHOCTH.

TpynoBoe BociuTaHue:
-opMUpOBaHUE TPYIOIIOOUS.



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

MPOMBIIIJICHHOTO CII0c00a
MOJTyYECHUST CEPHOM
KHMCJIOTHI . ANIIIapaThl U
IIPOTEKaroI1e B HUX
Ipolecchl (Ha mpuMepe
IIPOU3BOJICTBA CEPHOU
KkuCoThl) . Conu cepHOU
KHMCJIOTBI, KAU€CTBEHHAs

EIeaKLII/ISI Ha CyIb(aT-HoH .
ax0XJECHHUE Cephl U ed
COeTMHEeHNH

B IIpUpoOJie . XUMUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpebl
COEJIMHEHUSIMU CEPbI
(KUCIOTHBIE TOXKIH,
3arpsi3HEHUEBO3AyXa U
BOJIOEMOB), CITOCOOBI €ro
MIPEAOTBPAIICHUS
JdemMoHcTpanuu
Komnexkuuu
(BuEOMaTepuabl):

cepa v €€ COeIUHEHNS .
OOyrnuBaHue caxapa mnoj
JEUCTBUEM
KOHIIEHTPUPOBAaHHOU
CEPHOM KHUCIIOTHI .

JlabopaTopHblie H
NpPaKTHYECKUE PadoThI
Jlabopamopuvie

onvimul:  OOHapyKeHUe
Cyib(haT-MOHOB
B3aumoneiicteue
pazbaBieHHON
KHCIIOTHI C ITAHKOM

Buviuucnenus
— IO YPaBHEHHUSAM _
XUMUYECKUX PEAKITU;

MAacCOBOM JIOJIM BEIXOJA

CEepHOI

COCIMHEHUI CEpHI .
[lnanupoBath 1
OCYILIECTBJIATh HA
MPAaKTUKE XUMUYECKUE
3KCIEPUMEHTBHI,
MPOBOJIUTH
HaOIt01eHus, 1eTaTh
BBIBOJIBI 110 pe3yJIbTaTam
JKCIIEPUMEHTA .
CrnenoBaTh npaBuiam
6e3omacHoil paboTsl B
naboparopuu npu
WCIIO0Jb30BAHUU
XMMHYECKON MOCYAbl U
000py/I0BaHUS .
[IpousBoauts
BBIYUCIICHHS T10
XUMUYECKUM
YpaBHEHUSIM .
Hcnons3oBars npu
BBITIOJTHEHUH YYEOHBIX
3aJJaHUN TEKCTBI
yueOHHUKa, CIIPaBOYHbIE
MaTepHuabl
(ITepuonuueckyro
CUCTEMY XMMHYECKUX
anemeHToB/[ . 1.
MemnneneeBa, TabauILy
pPacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH 1
coJsent

B BOJIE,
3IEKTPOXUMUUYECKHI
PALHAIPSKCHUI
METAJIJIOB) .
Hcnonb3oBath npu
BBITIOJTHEHUN YIE€OHBIX
3aJlaHUM U B MIPOLECCE




MPOAYKTapeaKuu

HCCIIEIOBATEIIHLCKOM
JIEATEIIbHOCTA HAY4YHO-
MOIYISAPHYIO
JIUTEPATYPY
XHUMHYECKOTO
COZIEPIKAHUS,
CIIPaBOYHbIEC
MaTepHaJIbl, PECYPChI
HNurepuera




Tema S.
Oo0wmas
XapaKkTepu-
CTHKA
XHMHYECKHX
3JIeMEeH-TOB
VA-rpynnsl.
A3ot, ¢pocdop
H X

coeTMHEHUs
(79)

OOm1ast xapaKTepUCTHKA
3JIEMEHTOB V A-TpyMIIbI .
OcoOeHHOCTH CTPOEHUs
aTOMOB ITHUX 3JIEMEHTOB,
XapaKTepHbIE I HUX
CTCTICHH OKUCJICHUS .
A30T, pactipocTpaHEHUE B
npupoae, hpuzndeckue u
XMMHYECKHUE CBOMCTBA .
Kpyrosopor azota B
MIPUPOJIC .

AmMMmnak, ero
(dbuzndeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U
npumenenue . Conu
aMMOHHUS, UX
buznveckue

1 XUMHYECKHE CBOMCTBA,
MIPUMCHCHHE .
KauecTtBennas peakius

Ha MOHBI aMMOHHUS .
A3oTHag xucnora, eé
¢buznyeckue

U XUMHUYECKUE CBOMCTBA
(oOmue kak
MpeICTaBUTENs Kiacca
KHUCIIOT U CIIeIU(UIECKHUE)
. Ucnonp3oBanue
HUTPATOB U COJIEU
aMMOHHUS B Ka4eCTBE
MUHEPAJIBHBIX YI00pEeHU

XUMHUYECKOe 3arpsa3HEHNe
OKpY>KaroIleu cpeibl
COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE TOXKIM,
3arpsi3HEHUE BO3/1yXa,

OOBSICHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
3J1EMEHTOB VA-rpynnsl
U UX COEIUHEHNN C
Y4ETOMCTPOEHHUS UX
aTOMOB .
XapakTepu3oBaTh
¢busnyeckue u
XUMHYECKHE CBOICTBA
MIPOCTHIX BEIIECTB a30Ta
u pocdopa u ux
coeuHEHMH (aMMuaka,
COJIcii aMMOHHS,
A30THOW KHCIIOTHI,
HUTPATOB, OKCUAA
dochopa(V) u
(hochopHOI KHCIIOTHI,
¢docdatoB), crrocoObI HxX
MOJTyYeHUS,
MIPUMEHEHHE U

3HAUEHUE B IPUPOJE
U JKM3HH YEJIOBEKA .

Ornpenenarb HOHBI
aMMoOHUs U (ocdart-
HOHBI B pacTBOpE .
OOBACHATH CYITHOCTD
9KOJIOTMYECKUX
pobJeM, CBSI3aHHBIX C
HaXO0XICHUEM
COEIMHEHUH a30Ta U
docdopa B
OKpY>Karolleu cpeae .
[InanupoBars 1
OCYIIIECTBIISATh Ha
MIPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI,
MIPOBOJUTH
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IleHHOCTH HAYYHOI'O
MO3HAHUS

-BOCIIMTAHHUE IT03HABATCIbHEIX
WHTEPECOB K XMMHUU C YIETOM
WHUBU]IyaJIbHBIX UHTEPECOB,
CIIOCOOHOCTEN U TOCTUIKEHUIA.
IKo0rn4ecKoe BOCIUTAHME:
-popMHUpOBaHUE NEATEITLHOCTH
3KOJIOTHYECKON 1

MIPUPOIOOX PAHHOM
HaIPaBJICHHOCTH.

TpynoBoe BocnuTaHue:
-opmMupoBaHue TPYIOTIOOHS.
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TTOYBBI U BOJOEMOB) .
docdop, amIoTpOnHbIE
moaudukamuudocdopa,
dbuznveckue u
XHUMHAYECKHE CBOWCTBA .
Oxcun dpochopa(V) u
dbocdopHas Kuciora,
dbuzmvecKkue u
XUMHAYECKHECBONCTBA,
MOJTyYCHHUE .
KauecTBenHnaspeakuus Ha
dbochar-uoHsI .
Hcnons3oBanue gocharon
B KaueCTBE MUHEPATbHBIX
ynoOpeHuit . 3arpsi3HeHHE
MPUPOIHBIX BOJTOEMOB
dbocdaramu .

JdemMoHcTpauuu
Komnexuuu: dochop u ux
COCJTUHEHHUS .
B3aumoneiicteue
KOHILICHTPUPOBAaHHOU
a30THOM KUCJIOTHI C MEJIBIO

JlabopaTopHblie u

?ZpaKanecmle padoThI
a60pam0prle onslmaul.

1 . BzaumogeiicTBrue

CcoJIe aMMOHHUS C

IEJI0YBIO .

2 . O3HaKOMJIEHHE C

oOpa3iamMu a30THBIX U

%oc@opme yao0peHuii .
Ipakmuueckas paboma:

Ne 3. Ionyuyenue

aMMHaKa, U3y4CHHUEeEeTo

CBOMWCTB .

Buvtuucnenusn

— 110 ypaBHEHUSAM

XUMUYECKHUX PEaKIMi

HaOJIIOIeHUs, NeNaTh
BBIBOJIBI 110
pe3yJsibTaTam
JKCIIEPUMEHTA .
CrnenoBatp mpaBmiiaM
6e3omacHoil paboTsl B
nabopaTtopuu npu
WCIIOJIb30BAHUU
XUMHYECKON MOCYAbl U
00opyIoBaHUs .
[IpousBoauTh
BBIYHCIICHUS TIO
XUMHYECKUM
YpaBHEHUSIM .
Hcnons3oBars npu
BBITIOJTHEHUH Y4€OHBIX
3aJlaHUuM TEKCTHI
y4eOHUKa, CIIpaBOYHBIE
MaTepHuabl
(mepuoanYeCcKyro
CUCTEMY XMMHYECKUX
anemeHToB/[ . 1.
MemnpeneeBa, TabauILy
pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM 1
CoJIeil B BOJIE,
3IEKTPOXUMHYECKUI
P HAIPSKCHUI
METaJIJIOB) .
Hcnons3oBars npu
BBITIOJTHEHUH Y4€OHBIX
3aJlaHUl U B MIpoLiecce
HCCIIEN0BATEIbLCKOMN
JeSITeIbHOCTH Hay4YHO-
MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO
coJlepKaHus,
CIPaBOYHBIE MATEPUAJIbI,
pecypcsl HTEepHETa




Tema 6.
Oomas
XapakKTepuc
THKA
XHMHYECKHX
3JIEMEHTOB
IVA-
rpynmnsl.
Yraepoa u
KPEeMHUI 1
X
coeIMHEeHUs

(84)

Yruepon, auloTpOIHbIE
MoauUKaIuH,
pacnpocTpaHEHHE B
npupoae, hpuzndeckue u
XMMHYECKHE CBOMCTBA .
Ancopbuus .
Kpyrosopot

yIJ1€po/iaB IPUPOJIE .

Oxcupl yriaepoaa, ux
¢buznyeckue

1 XUMHYECKHE CBOMCTBA,
WX JIeWCTBUEHA KUBBIC
OpraHU3MBbl, TIOJIYYCHHE
U IPUMEHEHHUE .
DKOJIOTUYECKHUe
MIPOOJIEMBI, CBSI3aHHBIC C
okcuaoM yriaepoaa(IVv);
TUIOTE3a TJI00ATBLHOTO
MOTEIUICHUS KJINMaTa;
MapHUKOBBIN P PEKT .
VYronbHasg KACIOTa U €€
COJH, UX (PU3HUYECKUE U
XUMHYECKHE CBOMCTBA,
MOJTyYeHUe U
MIPUMEHEHHUE .
KauecTtBenHnas peakuus Ha
KapOOHAT-HOHBI .
Hcnonb3oBanue
KapOOHaTOB B OBITY,
MeIUIIHE,
MTPOMBIIIJICHHOCTH,
CEJIbCKOM XO35MCTBE .
[TepBoHauyanbHBIE
TTOHATHS 00
OpPraHMYECKUX BEIIECTBAX
KaK O COeTUHEHUSIX
yTiIepo/ia: 0COOCHHOCTH
COCTaBa M CTPOEHUS .

OO0BACHITE 001I1IE
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOICTB
syeMeHToB [VA-
TPYIIBI U UX
COCIMHEHUH C Y4ETOM

CTPOCHUS UX aTOMOB .
XapakTepHu3oBaTh
dbuznveckue

Y XMMHYECKHUE CBOMCTBA
MPOCTBIX BEUIECTB
yriaepojia u KpeMHUS U
UX COeOIUHEHUN
(okcu0B yrieposa,
YTOJIbHOW KUCIIOTHI,
KapOOHATOB, OKCHJIA
KpPEMHMS, KPEMHUEBON
KHUCJIOTHI, CHJIMKATOB),
CHOCOOBI MX MOyUeHUS,
MIPUMEHEHUE U 3HAUYCHUE
B [IPUPOJIE U KU3HU
YEJI0BEKa .

Ornpenenarsb

KapOoHaTH
CUJIMKATUOHBI B
pacTtBope .

OOBSICHATH CYIIHOCTD
9KOJIOTUYECKUX
po0JsieM, CBSI3aHHBIX C
HaxO0XJIEHHEM
YIJIEKHUCIIOTO ras3a B
OKpY>Karollen cpene .
NnnmroctpupoBath
B3aMMOCBS3b
HEOPraHUYECKUX
COEAMHEHHI yriepoaa
Y OpPTaHUYECKUX
BEIIIECTB .
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WHTEPECOB K XMMHUU C YIETOM
WHUBU]IyaJIbHBIX UHTEPECOB,
CIOCOOHOCTEN U TOCTUKEHHUI.
IKo0rn4ecKoe BOCIUTAHME:
-popMHUpOBaHUE NEATEITLHOCTH
3KOJIOTHYECKON 1

MIPUPOIOOX PAHHOM
HaIPaBJICHHOCTH.

TpynoBoe BocnuTaHue:
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[ToHsATHE O OHOIOrUYECKU
BOYKHBIX BEIIECTBAX:
xKupax, Oeykax,

yrieBojax .
MarepuanbHOE €TUHCTBO
OpraHUYECKUX U
HEOPTraHUYECKHUX
COCIUHCHHH .

Kpemnuii, ero
¢dusnveckue u
XHMHYECKHE CBOICTBA,
MOJTyYeHUE U
MIPUMEHCHHE B
AJIEKTPOHHKE .
CoenuHeHus KpEMHUS B
npupoze . O6mue
MpEeACTABICHHS 00
okcuze kpemuusA(IV) u
KPEMHHEBOU KHUCJIOTE .
CuIMKaThel, UX
WCIOJIb30BaHUE B OBITY,
MeIUIINHE,
MIPOMBILIJIEHHOCTH .
Baxueimue
CTPOUTEIIbHBIE
MaTepuaibl: KEpamMHuKa,
CTEKJIO, IIEMEHT, OETOH,
Kee300€TOH .
[TpoGnembl Ge3o0macHOro
HCIIOIL30BaHUSA
CTPOUTETBHBIX
MaTepHuayoB B
MMOBCEIHEBHOM JKU3HU .
JdemMoHcTpanuu
Monpenu
KPUCTAJUTMYECKUX

[InanupoBats 1
OCYILIECTBIIATh Ha
IIPAKTUKE XUMUYECKHE
JKCIIEPUMEHTHI,

MIPOBOJIUTH
HaOI0eHUsA, AeiaTh
BBIBOJIBI 110
pe3yiabTaTam
JKCIIEPUMEHTA .
CrnepnoBatp npaBuiIaM
0e30macHoOi paboTHI B
naboparopuu npu
WCII0Jb30BAHUU
XMMHYECKON MOCYAbl U
000py/IOBaHUS .
Hcnons3oBars npu
BBITIOJTHEHUH Y4€OHBIX
3aJaHUN TEKCThI
yueOHHUKa, CIIPaBOYHbIE
MaTepHuabl
(ITepuonuueckyro
CUCTEMY XUMHYECKUX
anemeHTOB/[. .
MenneneeBa, TabauILy
PacTBOPUMOCTH KHUCIOT,
OCHOBAHHU U COJIEH B
BOJIE,
BJIEKTPOXUMHUYECKUI
P HAIPSKCHUI
METAJIJIOB) .

Hcnons3oBats npu

BBITIOJTHCHUH YICOHBIX

3aJlaHUl U B IPOLIECCE

HCCIIEN0BATEIbCKOMN

JIeATETbHOCTH HAy4YHO-

MONYJISIPHYIO JINTEPATYPY




pPELIETOK anmasa,
rpaduTa, MOJEKYIIbI
¢bymnepena .

AncopOrus
pacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTIIEM .
IIpoTtuBoras .
Buneomarepuansr:
CUJIMKaTHas
MIPOMBIIIJIEHHOCTS .
Mogenu monexyn
OpPraHUYECKUX BELIECTB .
JlabGoparopHblie u

;’l})aKTI/I‘IECKI/IevpaGOTI)I
abopamopHuwlll ONbim:

KavecTBeHHast peakius Ha
KapOOHaT-HOH.
Ilpakmuueckue pabomuvl:

Ne 4 . Tlonyuyenue
YIJIEKHUCIIOTO rasa .
KavecTBennas peakuus Ha
KapOOHAT-HOH .

Ne 5. Pemtenne
AKCIEPUMEHTAIIbHBIX
3a7a4 [0 TEME
«HemeTamibeny .
Bviuucnenun

— 0 YpPaBHEHUSIM
XUMUYECKUX PEaKLUM,
€CJIM OJTUH U3 PEarcHTOB
IaH B BAAEBOIHOIO

pacTBopa ¢ U3BECTHON
MaccoBOM gonen

XUMHUYECKOTO
CoJlepKaHus, CIIpaBOYHbIE
MaTepHuabl, peCypChl
Nutepnera




Paznen 3. Merauibl U ux coequnenus (20 u)

Tema 7.
Oomue
CcBOMCTBA

METAJLJIOB
(44)

OOm1ast XxapaKTepUCTHKA
XUMHAYECKUXDIIEMEHTOB —
METaJVIOB Ha OCHOBAHUU
HX MOJIOKEHUS B
[Tepuonuueckoit cucreme
XHUMHYECKHX DJIEMEHTOB
I .U . Mengeneesa u
CTPOCHHUS aTOMOB .
CrpoeHue MeTajioB .
Meramnueckas CBSI3b U
MeTaJuTn4decKas
KpUCTaJUTHYECKast
peméeTka
DNEeKTPOXUMHUYECCKUN P
HaIpsDKEHUH METaJIOB .
dusnueckue u
XHUMHYECKHE CBOMCTBA
MeTaiuioB . OOmrue
CIIOCOOBI MOJTyYSHHS
METAILIOB .

ITonsTHEe 0 KOppO3UH
METAJUIOB ¥ OCHOBHBIE
CIOCOOBI 3alUTHI OT
kopposuu . CruiaBsl
(cranb, 4yryH,
TIOpaIFOMUHUN, OpOH3a),
UX TMPUMEHCHUE B OBITY U
MPOMBIIUICHHOCTH .

JdemMoHcTpanuu
O3HakoMIIeHHE C
oOpa3iaMu MeTaioB U
CIUIaBOB, UX (PU3UUYECKUMU
cBoiicTBaMu . Mopgenu
KPUCTAJUTHIECKUX
PELIETOK METAJIOB .

PackpsiBaTh cMbICT
M3y4aeMbIX MOHATUN
Y TIPUMEHSITH 3TH
MOHSATHUSA NIPU
ONMCAHUU CBOMCTB
BEILIECTB U UX
MPEBpAILICHUH .
OO0BSICHATE 001IHIE
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB
3JIEMEHTOB-METAIJIOB U
X COECIMHEHUH C
Y4€TOM CTPOCHHUS UX
aTOMOB .
XapakTepu3oBaTh
CTPOEHUE METAJLJIOB,
oOmue pusudeckue u
XUMHUYECKHUE CBOMCTBA
METaJIIOB .

XapakTepu3oBaTh
oOuire crnocoOsl
MOJTyYEeHHUs] METAJIJIOB .
CrnenoBatph npaBuiIaM
6e30macHoOi paboThI B
nabopaToOpHUH MU
WCTIOIh30BaHUH
XUMHUYECKON TOCYIbl U
000pyIOBaHUS .
[IponsBoauts
BBIUUCIICHUS TIO
XUMHAYECKUM
YpaBHEHUSIM .
Hcnons3oBars npu
BBITTOJTHEHUH YUEOHBIX
3aJJaHUI TEKCTHI
y4eOHUKa, CIIPaBOYHbIE
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LleHHOCTH HAYYHOT 0
MO3HAHMS

-BOCIIMTAHUE MIO3HABATEIbHBIX
MHTEPECOB K XUMHUHU C yUETOM
WHUBUIyaJIbHBIX UHTEPECOB,
CIOCOOHOCTEH U JOCTHKEHHH.
IK0JI0rn4ecKoe BOCIIUTAHHE:
-(popMupoBanme NeATEIHLHOCTH
3KOJIOTUYECKOU U
IIPUPOJOOXPAHHOU
HaIlPaBJIECHHOCTH.

TpyaoBoe BocnnuTanue:
-opmMupoBaHue TPYIOIIOOUS.
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Buneomarepuansr:
KOppO3HUsl METAJIOB

JlabopaTopHble u
NpaKkTHYeCKHe padoThl
Jlabopamopnvie
onvimul: O3HAKOMIICHUE
¢ oOpasnamMu CIIaBOB
METAJIJIOB .
3aBUCHUMOCTh

CKOPOCTH  PEaKIHH
MeTaJljia ¢ KUCIOTOM

oT MIPUPOBI
MeTaa .
Botuucnenus

— 10 YPAaBHEHUSIM
XUMHYECKHUX PEAKLMA,
€CJIM OJIMH U3 PEareHTOB
COJIEPXKUTIIPUMECH

MaTepuabl
(ITeproauyeckyro
CUCTEMY XUMHUYECKUX
anemeHnToB/[. .
MenpeneeBa, Tabauiy
PacTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM 1
coJIeil B BOJIE,
BJIEKTPOXUMHUYECKHI
pA HaNpsHKEHUN
METaJUIOB) .
Hcnonb3oBate mpu
BBITIOJTHEHUH YICOHBIX
3aJlaHuil U B Mpoliecce
HCCIIEIOBATENBCKOM
NEeSATEeILHOCTH HAyYHO-
MOMYJISIPHYIO
IUTEpaTypy
XUMHYECKOT0
coJIepKaHus,
CIIpaBOYHbBIC
MaTepuabl, pecypchbl
HuTepHera




Tema 8.
Ba:xneiimmue
MeTaJJIbl B
115.¢

coeTMHEHHUs
(16 u)

IllenoynbIe METAIIBI .
IlonoxxeHue B
[Tepuoauueckoil cucreme

XUMHUYECKUX JIEMEHTOB [] .

N . MenaeneeBa, ctpoeHue
aroMoB . Haxoxxaenue B
MIPUPOJIE .

duznyeckue u
XUMHUYECKHE CBOMCTBA (Ha
[IpUMepe HaTpUs U Kajus)
. OKcuabl U TUAPOKCHUIBI
HaTpUsl U Kajus .
[IpumeHneHne menoYHbIX
METAJIJIOB U UX
COCIMHEHUH .
Illenouno3eMenbHEIC
MeTaJUIbl MAarHuy U
KaJbLUW, CTPOCHHE
atoMoB . [Tonoxxenue B
[Iepnonnueckon cucreme
XUMHUYECKHUX JIEMEHTOR /]
. . Menneneena .
Haxoxnenue B npupoze .
duznyeckue u
XHMHYECKHE CBOMCTBA .
Baxxnenmme coeTmHEHNS
KaJIbIHS (OKCHI,
TUAPOKCH]I, COJIN) .
JKécTkoCcTh BOILI U
COCcOObIe€ yCTPaHEHUS .
Amomunnii . Ilonokenne
B Ilepuoauyeckon
CHCTEME XHUMHYECKHUX
snemenToB [ . 1.
MenneneeBa, CTpoeHUE
aroMa.

Haxoxnenue B mpupoze .
duznyeckue u

OOBSICHATE 001IIHIE
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
3JIEMEHTOB-METAJJIOB B
Ipymmnax u ux
COCIMHEHU C Y4ETOM
CTPOCHHS UX aTOMOB .

XapakTepu3oBaTh
(dbuzmveckue u
XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIIECTB
METAJUIOB U UX
COCIMHEHHUH

(okcumaos,
THUAPOKCUIIOB, COJICH ),
CIIOCOOBI UX
MOJIy4eHus,
MIPUMEHEHUE U
3HAYCHHE B IPUPOJIE U
’KHM3HH YeJIOBEKA .
Pacrio3naBars ¢
TTOMOILIBIO
Ka4EeCTBEHHBIX PEAKIIHI
HOHBI METAJNIOB
(MarHus, aTFOMHHHUS,
[IMHKA, KeJe3a, MeJIN) .
[InanupoBats 1
OCYIIECTBJISTH Ha
MPaKTUKE XUMUYECKHE
SKCHEPUMEHTBHI,
MIPOBOJIUTH
HaOIIONEHUS, IeIaTh
BBIBOJIBI 110 pE3yJIbTaTam
IKCIIEPUMEHTA .
CnenoBaTh  mpaBHIIaM
Oe3omacHOil paboTHl B
naboparopuu npu
HCIIOIL30BAHNAN
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IleHHOCTH HAYYHOI'O
MO3HAHUS

-BOCIIMTAHHUE IT03HABATCIbHEIX
WHTEPECOB K XMMHUU C YIETOM
WHIUBU]TyaJIbHBIX UHTEPECOB,
CIIOCOOHOCTEN U TOCTUKEHUM
IKo0rn4ecKoe BOCIUTAHME:
-popMHUpOBaHUE NEATEITLHOCTH
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MIPUPOIOOX PAHHOM
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Pasznen 4. Xumus u oxkpyxawomas cpeaa (3 1)

Tema 9.
BemecTrBa n
MaTepHu- aJibl
B JKH3HHU
YeJIoBeKa

Bw

HoBbie maTepuaisl u
TEXHOJIOTHUH . BemecrBa u
MaTepuaibl B
[MOBCEIHEBHOM )KU3HU
yesoBeKa . XUMUS U
3/I0POBbBE .

bezomnacnoe
WCII0JIb30BaHUE
BELIECTBU XUMUYECKHUX
peakuuii B ObITY .
[IpupoaHbIe HCTOYHUKU
YTJIEBOJIOPOIOB (YroJib,
MIPUPOIHBIN Ta3, HEPTH),
MPOTYKTHI UX

nepepabOTKH, UX POJIb
B OBITY U
MPOMBIIUICHHOCTH .

OCHOBBI SKOJIOTHYECKOH
IPAaMOTHOCTH .
XHUMHYECKOE
3arpsi3sHEHUE
OKpY’KaroIlel CpeJibl
(mpenenbHO JOMyCTUMAs
KOHIIEHTpalUsl BEUIECTB
— TIJIK) .

Ponp xumMuu B perieHun
9KOJIOTMUECKUX ITPOOIIEM

XapakTepu3oBaTh POJib
XUMHHU B PpaA3JINIHBIX
cdepax nesTeNbHOCTH
JIF0 1€, OCHOBHEIE
BELIECTBA U MaTEPUAJIbL,
MNPHUMCHACMBIC B JKU3HHU
COBPEMEHHOT0YeJIOBEKa

OOBACHATD YCIIOBHS
0e30I1acHOro
HCIIOJIb30BAHMS
BCIIECTB U XUMHYCCKUX
peakiuii B ObITY .
AHanmu3upoBaTh U
KPUTHYECKH
OIICHUBATh
nH(pOpMAIIHIO O
BIIMSTHUN
MIPOMBIIIJICHHOCTH,
CEIIbCKOT'0 XO035MCTBA,
TpaHCIIOpTa U JIp . Ha
COCTOSIHUE
OKpY>KaroIlEeu CPeIbl .
VMeTh oKa3bIBaTh
MEPBYIO TTOMOIIIb MPHU
XHMHYECKHUX 0XKOTaX U
OTPAaBJICHUSX .
[IpuHuMaTth yuyactue B
o0cyxeHru podIemM
XUMHYECKOH U
9KOJIOTHYECKOMN
HaIpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO MTO3UIIHIO
110 pobJiemMe u
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4.
https://vos.olimpiada
.ru/ - Beepoccuiickas
onuMIaaa
IIKOJIBHUKOB.
https://chem8-

vpr.sdamgia.ru/ -
Pewy BIP

LleHHOCTH HAYYHOT 0
MO3HAHMS

-BOCIIMTAHUE MIO3HABATEIbHBIX
MHTEPECOB K XUMHUHU C yUETOM
WHUBUIyaJIbHBIX UHTEPECOB,
CIOCOOHOCTEH U TOCTHKEHUN
IK0JI0rH4ecKoe BOCIIUTAHHE:
-(popMupoBanme neSATEIHLHOCTH
3KOJIOTUYECKOU U
IIPUPOJOOXPAHHOU
HaIlPaBJIECHHOCTH.

TpyaoBoe BocnnuTanue:
-opmMupoBaHue TPYIOIIOOUS.



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

npeajaraTrb
BO3MOKHBIE ITYTH €€
peuenus
Pe3eps (2 1) [ToBTOpEeHue 3a Kypc MPUMEHEHUE IleHHOCTH HAYYHOTO
OCHOBHO HIKOJIBI HHTEPAKTUBHBIX q)opM NNO3HAHUA
ydqeOHOH  paboThI - -BOCIIUTAaHUE ITO3HABATEIbHBIX
HHTCIIICKTYAJIbHBIX, HHTCPCCOB K XUMHUU C YUCTOM
CTUMYIUPYIOIIUX WHIUBUYAIBLHBIX HHTEPECOB,
[03HABATEBHYIO CIIOCOOHOCTEH U TOCTHKEHUI
MOTHBAIHAIO

IIpunoxenue
YYEBHO-METOJUYECKOE OBECITEHEHUE OBPA30BATEJIBHOI'O [TPOLECCA OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
Xumus. 8 knacc/I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., Akunoneproe o6mectBo «M3natenscrBo «IIpocBeenuey;
Xumus. 9 knacce/T"a6puensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AkuroHepHoe o61miectBo «M3narenbctBo «IIpocBerenue;

METOJUYECKHNE MATEPUAJIBI JIJIA YUUTEJIA 1. Xumus. 8 knacc. Yuebnuk (aBTopsl O. C. IN'abpuensn, U. I'. Octpoymos, C.A. CnaakoB), Xumus. 9
knacc/I"abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., Akunonepuoe o6rmiectBo «M3narensctBo «lIpocBemenney;

2. «Xumusy. Paboune nporpammsl. [Ipenmernas nunus yueOnukoB O.C. 'abpuensna, U. I'. Octpoymosa, C.A. Cnaakosa. 8-9 knaccsl: yueo. mocodue ams
00111e00pa3oBaTeNbHBIX Opranu3anuii: 6a3oBsiid ypoBenb / O.C. I'abpuensn, C.A. Cnaakos

3. PaGouas terpazns. 8 kiacc (aBtopsl O. C. 'abpuensH, C. A. Cnagkos).

4. Terpanp A 1aOOPAaTOPHBIX OMBITOB U NMpakTHUecKuX padot. 8 kinacc (aBropsl O. C. 'abpuensn, U. B. AkcéHoBa).
5. [IpoBepounbie 1 KOHTPOIBHBIE padoThl. 8 Kitace (aBTopsl O. C. ['abpuensu, . B. Tpuryouak).

6. XuMus B TecTax, 3a7a4dax 1 ynpaxneHusx. 8 kiacc (aBropel O. C. ['abpuensn, U. B. Tpurybuax).

7. https://rosuchebnik.ru/ - "TIpocemienne" Kopmoparus Poccuiickuii yuaeOHUK
HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU MUHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u cailT 1uia yuurens «5 uay Ha ypoK XUMHH»

http://him.1september.ru Equnas xomnexmus LIOP: [IpenMerHas kommekmus « XUMHsI



http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHbIE 3KCTIepUMEHThI: XuMus. Kosuteknus Poccuiickoro 001eo0pa3oBaTeibHOTO
noprania

http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana mkoJIbHUKOB 110 XUMHH

http://www.chemistry.ru JlucraHnimOHHAs OMMMITHA/IA IO XUMHH: TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTEeIbHBIN MPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry J[ucTaHIIMOHHBIE SBPUCTHUCCKHUE OJIMMITUAIBI TIO XUMHH

http://www eidos.ru/olymp/chemistry 3anumarensnas xumus http:// www 104.webstolica.ru Knaccudukarnus XuMUIeCKUX peaKkIui
http://classchem.narod.ru KouTpen — Xumus ast Bcex: y4eOHO-UHPOPMALMOHHBIH CaiT

http://www. nanometer.ru OHaiiH-clipaBOYHUK XUMUYeckux 31emenToB WebElements http://webelements.narod.ru [lomynsipaas 6u0iamoTeka XUMHYECKHX
3JIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CIIpaBOYHBIC MATEPUAIIBI TI0 XUMHUHU
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu
http://chemworld.narod.ru Caiit «BupTyanbHas XuMU4ecKas IIKOIa»

http://maratakm.narod.ru Caiit «Mup xumum» http://chemistry. narod.ru XuMuK.py: caiit o xumun http://www.chemport.ru Xumudeckuii cepsep
HimHelp.ru: yuebnsie u cripaBounsie Matepuanisl http://www himhelp.ru Xumus: Marepuansl « Bukuneaun» — cBOOOTHOM SHITUKIIONEIUN

http://ru.wikipedia.org/wiki/Xumus Xumust 17151 BceX: WUTFOCTPUPOBAHHBIE MaTEPUAIIBI 10 001N, OpTaHUYECKOW U HEOPTaHUYECKOW XUMUHU
http://school-sector.relarn.ru/nsm Xumus u sxu3abp — XXI Bek: HayIHO-TIOMYIISIPHBII KypHAT

http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IlIkonpHrKaM 0 XUMHU: caiiT xumudeckoro ¢paxynprera Antl'Y http://www chem.asu.ru/abitur
OnexTpoHHas 6ubaMoTeKa Mo XuMuM U TexHuke http://rushim.ru/books/books.htm Dnexrponnas 6ubnaroTEKa yUeOHBIX MaTEPHAIIOB IO XMMHUHU Ha MOpTaje
Chemnet http://www.school2.kubannet.ru Dunuknonenus «lIpupona naykm»: Xumus http://elementy.ru/chemistry

YYEBHOE OBOPYJIOBAHHUE

1.ITedyaTHble TaOMUIBI IO YYEOHBIM TEMaM Kypca.

2.Mojeny KpUCTALTHYECKUX PEIIeTOK; MapOCTeP )KHEBbIE U 00bEMHBIE MOJIEITH MOJICKYIL.

3. Koyutekuium HEOpraHM4eCKUX BEILECTB.

OBOPYJIOBAHUE JIJIS1 IPOBEJIEHU S JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPALIAM

1. Kommuiext «Mukponaabopatopust Juisi XAMUYECKOTO SKCIIEPUMEHTa» ¢ HAOOPOM COOTBETCTBYIOIIMX PEAKTHBOB.

2. Habop peaktrBoB u 000pynoBaHus Ais BeinoiaHeHust OI'D mo xumuu.



http://elementy.ru/chemistry

