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Pabouyas nmporpamma kypca xumun 8-9 kiiacca, 6a30Bblil ypPOBeHb, /1711 OCHOBHOM IIKOJIBI
pa3paboTaHa B cOOTBETCTBUU ¢ DenepaibHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM o01Iero oopazoBanus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIE UJIEU U MOJIOKEHUS
MIPOTrpaMMBbl Pa3BUTHA U POPMUPOBAHUS YHUBEPCATbHBIX YU€OHBIX ACHUCTBUI /11 OCHOBHOT'O
o01iero oOpa3oBaHus.

B cooTBeTCcTBUY € 3TUMHU IOKYMEHTaMU 00YyYaromuecs: JOJKHBI OBIaCTh TPUEMaMH,
CBSI3aHHBIMHU C OIPEJIEICHUEM MMOHATHI: OTPAaHUYMBATh UX, OMUCHIBATh, XapaKTEPU30BaTh U
cpaBHUBaTh. Tak Kak XUMHS — HayKa IKCIIEpUMEHTaIbHas, 00yJYarommuecs JO0JKHBI OBIAJACTh
TaKUMU TTO3HABATEIbHBIMU YYCOHBIMU JICHUCTBUSI- MU, KaK DKCIIEPUMEHT, HAOII0ICHUE,
U3MEpEHNEe, ONMCAaHNe, MOJEIMPOBAHUE, TUIIOTE3a, BBIBOJI. B mpoliecce nzyueHus Kypea y
o0ydJaromuxcs NpoAoKaT GOPMUPOBATHCS YMEHUSI CTAaBUTh BOIIPOCHI, OOBSICHSTD,
KJ1acCU(PUIIUPOBATh, CPABHUBATD, ONIPEACIISITh UCTOYHUKHA UH(POPMAIUH, TTOJTYy4aTh U
aHAJIM3UPOBATH €€, TOTOBUTHh HUH(POPMAIIMOHHBIN TPOJIYKT, MPE3EHTOBATh €T0 U BECTU
nuckyccuto. ClieoBaTeNbHO, NeATeIbHOCTHBIN MOAX0/ B U3YYCHUH XUMHUU CIIOCOOCTBYET
JTOCTHXKEHUIO JINYHOCTHBIX, MPEIMETHBIX U METANPEIMETHBIX 00pa30BaTEIbLHBIX PE3YyJbTATOB.
B ocHOBY Kypca MoJIOKEHBI CIIEAYIOIME UAeH:

® MaTepHAIBHOE CMHCTBO U B3aMMOCBSI3b O00OBEKTOB U SIBJICHUM TIPUPO/IBI;

e Beayllas poJib TCOPETUUCCKUX 3HAHU U JJIsl OOBSICHEHUS U MMPOTHO3UPOBAHUSI XUMHUYECKHUX
SIBJICHUH, OIICHKH UX MPAKTUYECKON 3HAUMMOCTH;

® B3aMMOCBS3b KAUECTBEHHON U KOJUYECTBEHHON CTOPOH XUMUUYECKUX O0BEKTOB
MaTepuaJbHOIO0 MUPA;

® pa3BUTHE XMMHUYECKON HAYKHU U MPOU3BOACTBO XUMUUYECKUX BEIIECTB U MATEPUAJIOB JIJIS
yIIOBJIETBOPEHUS HACYITHBIX OTPEOHOCTEH UenoBeKa U 00111eCcTBa, PEIICHHS TII00aTbHBIX
po0JIeM COBPEMEHHOCTH;

® TIEHETUYECKas CBSI3b MEXIY BEIIECTBAMMU.

OTHU UJIeH pean3yroTCs B Kypce XUMUU OCHOBHOM IIKOJbI ITYTEM IOCTUKEHHUSI CIIEAYOIINX
neJjei:

e @DOpMHUPOBAHUE Yy YUAIIMXCA XUMUYECKON KAPTUHBI MUPA KaK OPTaHUYECKOW YaCTH €ro
LEJIOCTHOM €CTECTBEHHOHAYYHON KapTHUHBI.

e Pa3BuTHe mo3HaBaTENbHBIX HHTEPECOB, HHTEIIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEM
yYaluXxcs B MPOLECCE U3YUEHUS UMY XMMUYECKOM HAyKU U €€ BKJaJa B COBPEMEHHbIN
HAyYHO-TEXHUUYECKHUM Mporpecc; GOPMUPOBAHNE BAKHEUIIINX JIOTHUYECKUX ONepaIiuit
MBITIIUICHUS (aHATIU3, CHHTE3, 0000IIeHNe, KOHKPETH3allks, CpaBHEHUE U Jp.) B Ipoliecce
MMO3HAHHUSI CUCTEMbI BAXKHENIINUX MMOHITUN, 3aKOHOB U TEOPHUM O COCTaBE, CTPOCHUU U
CBOMCTBaX XMMHUYECKUX BEILECTB.

e Bocnuranue yoexAEHHOCTH B TOM, YTO MPUMEHEHHUE MOTYUYECHHbBIX 3HAHUW U YMEHHH 1O
XUMUHM SBJISIETCS OObEKTUBHOM HEOOXOIMMOCTRIO sl O€30MacHOM paboThI C BEIIECTBAMU
1 MaTepuajiaMy B OBITY U Ha MPOU3BO/ICTBE.

e [IpoextupoBaHue u peanusanns BEITYCKHUKaMU OCHOBHOW IIKOJIBI JTUYHOM
o0pa3oBaTeIbHON TPACKTOPHUH: BEIOODP mMpoduist 0OydeHHs B CTapIIeH MIKOJIE WIN
po¢eCCUOHATLHOT0 00Pa30BaATENBHOTO YUPEKACHUS

Ucnonwzyembiii  yueOnuk: Tabpuenssn  O. C. Xumusga. 8 kimacc: y4yeOHUK TSt
oOieoopazoBarenbubix opranuzanuit / O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CraakoB. —
M.: IIpocsemenne, 2019r.

Cornacno yuebHomy miany MBOY «CIII Ne83 umenu renepana B.M. OpioBa» Ha u3zyueHue
yueOHOoro mnpeamera «Xumus» (0a30BbIi ypoBEeHb) B &8 Kilacce 3a BeCh IMEpUOJ OOYyUECHUS



BhIZIeTIIeTCs 68 yacoB (2 yaca B HEJETIO).

1. 3axona ot 29.12.2012 roma Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanum» ¢
n3MeHeHusIMH oT 24.09.2022r. Ne 371-D3;

2. ®enepanbHOTO rOCYJaPCTBEHHOTO CTaHAapTa OCHOBHOTO 001iero oopazoanus ([Ipukas
MunucrtepctBa oOpa3zoBanus u Hayku P® ot 17.12.2010r Ne 1897);

3. denepanbHOit 00pa3oBaTEILHON TPOrpaMMO OCHOBHOTO o011ero oopaszosanus ([Ipukas
Munucrepctsa npocsemieHuss PO ot 16.11.2022 Ne 993);

4. OcHOBHOM 00pa3oBaTEIBLHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanust MBOY «CIII Ne72
C YIUIyOJICHHBIM U3YYEHUEM OTJIETIbHBIX IPEAMETOBY;

5. ABTOpPCKO# mporpaMMbl Kypca XUMUHU JiJ1si 8—9 Ki1accoB 00111e00pa3oBaTeIbHbIX YUPEKICH U
(aBTopsl O. C. I'abpuensiy, U. I'. Octpoymos, C. A. Cnagko) —M., [Ipocsenienue, 2019r.

6. [Ipukaza MunuctepctBa npocsemienuss PO ot 21.09.2022 Ne 858 «O06 yTBepk1eHUU
denepanbHOro nepeyuHs yu4eOHUKOB, TONYIIEHHBIX K UCTIOJIb30BAHUIO TIPU pealn3aluu
UMEIOIIUX IOCYITapPCTBEHHYIO aKKPEAUTALIMIO0 00pa30BaTEIbHBIX TPOrpaMM HA4aJIbHOTO O0IIIEro,
OCHOBHOT'O 00111eT0, CpeAHero o01iero 00pa3oBaHus OpraHu3alusiMu, OCYIIECTRISIONIUMU
o0pa3oBaTeIbHYIO ACSATEIBHOCTh U YCTAHOBIICHUS MPEACIBHOIO CPOKa UCTIOJIb30BaAHUS
UCKJTIOYEHHBIX YYEOHUKOBY.

VYueonuk: O.C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB «Xumus. 8 Kjiacc»
(ITpocsemienue, 2019)

IIporpamma mo:xeT ObITH peajin30BaHa B JMCTAHIIHOHHOM pe:KMMe C UCI0JIb30BaHUEM
3JIEKTPOHHOI0 00y4YeHHUs M JUCTAHIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHIA.

IIporpammoi npeaycMOTPEHO MPOBeIeHUE:
KOHTPOJIbHBIX padoTt — 4

NpakTu4eckux pador — 6

3. Coodepircanue yuednoz2o0 npedmema, Kypca

Hazpanue | Komu OCHOBHBIE BOMIPOCHI, U3y4aeMbIC B KonTponbHbie 1
pazzena YecT JNAHHOM pa3zjielie MpaKTUYECKUEe paboThI
(Tempi) BO (TBOpUYECKHUE PKCKYPCUH U
4aco T.IL.)
B C Ha3BaHUSAMU
Tema 1 204 Tena wu BemectBa. CBoiicTBa | JIaGopaTopHbIe ONBITHI
BEIIECTB. OJTanmoHHble  ¢usnueckue | 1. O3HaKOMIICHHE c
HayvajbHble CBOWMCTBAa BewleCTB. Marepuansl Hu KOJUJIEKIEH
MOHATHSA U MarepuanoBefeHue. Poinp xumun B nabopaTopHoOit
3aKOHBbI KU3HU  COBPEMEHHOro  OOIIEecTBa. IIOCYJTBI.
XUMHUH OtHomenne obOmectBa Kk xumuu: | 2. [IpoBepka
xemouus u xemopoous. TEPMETHYHOCTH
Mertoapl  HU3yuyeHHS] — XUMUHU. npudopa TUIS
HabGmronenue. DKCNEPUMEHT IOJIYYEHUS Ta30B.
MonaenupoBanue. Mogenu | 3. O3HakomieHne C
MaTepuajgbHble U  3HAKOBBIE  WIIH MUHEpaJaMu,
CHMBOJIbHBIE. oOpasyronmmu
lasel.  Kupkoctu.  TBEpnble TPAHMUT.




BEILECTBA. B3aumHble — mepexonsl
MEXIy arperaTHbIMH COCTOSHHUSIMH
BEIlECTBA: BO3rOHKA (CyOnmumarus) u

necyonumartus, KOH/JICHCAIIHS u
UCTIapeHue, KpUCTAJTA3AITIS U
TUTaBIICHUE.

dusnueckue sABIEHUS. YUCTbIE
BEIIIECTBA U CMECH. [ OMOreHHBIE H
rETEPOTrEeHHBIE CMECH. Cmecu
razoo0pasHble, JKUJIKUE U TBEPJBIE.
CnocoOb1 paszeseHus cMecei:
MEepEroHKa, W TUACTUILIALNA,
OTCTaMBaHUE, dbuneTpoBaHUE,
KPUCTAJUIM3aIMsl WU BbINIAPUBAHUE.
Xpomarorpadus. IlpumeHnenue >TUX
croco0oB B JIa0OpaTOpPHOW MpaKTHKE,
Ha MIPOM3BOJICTBE U B OBITY.

XUMUYECKUE DIIEMEHTHI. ATOMBI
u Mmousiekyibl. IIpocTblie W CIIOXKHBIE
BEIlIECTBA. AJUIOTPONUA Ha MOpuUMeEpe
kuciopona. (OCHOBHBIE  TOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.
Honpl. BemectBa MONEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUSI.

3HaKd (CUMBOJIbI) XHMHYECKHX
anemMeHToB. Mudopmamus, KOTOpyrO
HECYT 3HAKHM XUMHUYECKUX DBJIEMEHTOB.
OTUMOJIOTUSL Ha3BaHMM  HEKOTOPBIX
XUMUYECKHUX AIIEMEHTOB.
[lepronuueckas TabaUIAa XUMUYECKUX
snementoB  JI. WM. MeHaeneena:
KOPOTKONEPUOAHBIN 151
JUTMHHOIIEPUOIHBIN BApUAHTBHI.
[lepuonst u rpynmnel. [naBHas w
noOo4Hast moAarpynmel, win A- u b-
rpynnbl.  OTHOCUTENIbHAsT  aTOMHas
Mmacca.

XUMHUYECKHE hopMyIIBL.
Nunexcel " KO3 PUIIUCHTHI.
OTHOcHUTEIbHAs MOJIEKYJIsIpHAs Macca.
MaccoBas JOJIA XUMHUYECKOTO
3JeMEHTa B COCIMHECHUM.
Nudopmarus, KOTOPYIO HECYT
XUMuyeckue GopMyJibl.

BanenTtHoCTb. CtpyKTypHBIE

dbopmynbl. XUMHUYECKHE  DJIEMEHTHI

4. TlpuroroBneHue
TETEPOT€HHON  CMECH
MOPOIIKOB  CEPBl €
KEJIEe30M " 170
paszaesneHue.

5. BzaumoneiicTBue
pacTBOPOB  XJIOPUIOB
U HOOUIOB Kalus C
pacTBOpOM  HHTpaTa
cepebpa.

6. [Tonyuenue
ruapokcuaa  Menu(Il)
U €ro B3auMOJeiiCTBUE
C CEpHOM KUCIIOTOU.

7. BzaumoneiicTBue
pacTBopa  COIbI €
KHUCJIOTOM.

8. [IpoBepka 3aKOHa
COXpPaHEHHS  MacChl
BELIECTB Ha MpUMeEpe
B3aMMO/IEHCTBUS
IEI0YH C KUCIOTOM.

9. [IpoBepka 3aKOHa
COXpAaHEHHS  MacChl
BEIIIECTB Ha MpUMeEpe

B3aNMOJEMCTBUS
MEIOYN C  COJIBIO
xenesza(Ill).

10. Paznoxenue
MEepPOKCHAa BOAOPOJIA
C TIOMOIIBIO OKCHJIA
mapranua (IV).
11.3amemenue
KEJIEe30M MEIU B
MEJTHOM
KyIopoce.
IIpakTuyeckue padoThI
1. IlpaBuwia TEXHUKH
0e3omacHOCTH u
HEKOTOpHIE BUIBI padoOT B
XUMHYECKOW JTabopaTopuu
(kabuHeTe XUMHUH).
2. Ananms MTOYBBI
(ananor paboTsl «OuncTKa
MOBAPEHHOMN COJINY).




C IIOCTOSIHHOMN 151 IIEPEMEHHOU
BaJICHTHOCThbIO.  BbIBom  Qopmysisl
COEMHECHUS o BAJICHTHOCTH.
Onpenenenue BAJICHTHOCTH
XUMHUYECKOT0 3JIeMeHTa Mo (opmyie
BemiectBa. CocraBiaeHHE  Ha3BaHUU
COCIUMHEHUMN, COCTOSIUMX U3 JBYX
XUMHUYECKHUX 3JIEMEHTOB, o
BAJICHTHOCTU.  3aKOH  TIOCTOSIHCTBA
COCTaBa BEILIECTB.

XUMHYECKHUE peakuum.
PearenTtel W THPOAYKTHI  pEAKLIHMU.
[Ipu3Haku  XUMHYECKUX  pEaKLUM.
VYcnoBus 170. MPOTEKAHUS u
npekpaimieHus.  Peakuum — ropeHus.
DK30TEPMUUYECKHE U DHAOTEPMUUECKUE
peaxKuum.

3aKOH  COXpaHEHUS  MacChl
BEIIECTB. XUMHMUYECKHE YpaBHEHUA.
CocTaBneHre XUMHUYECKUX YPAaBHEHUM.
Nudopmarius, KOTOPYIO HECET
XUMHUYECKOE YPaBHEHHUE.
Knaccudukanuys XuMU4ecKux peaxiui
II0 COCTaBY M YMCIIy PEareHTOB U
IIPOAYKTOB. TUIIBI XUMUUYECKUX
peakiui. Peakuuu coenuHenus,
pa3NoKeHUsI, 3aMelIeHUsT 1 OOMEHa.
KaranuzaTops! n katanus.

Konrposabnast padora
Nel "HavajibHble
NOHATHST M  3aKOHbI
xumun'"'

HHomawnui
IKCnepumMeHm No]
"Habnarooenue 3a 2opsaweti
ceeyou”.

Tema 2
Ba:xueiimu
e
NMPeACTABUT
eJIu
HeOpraHu4e
CKHX
BellecCTB.
KoanuectBe
HHbIE
OTHOIIEHHUS]
B XUMHH.

174

CocraB Bo3ayxa. [lonstue 06
00BEMHOI f071¢ () KOMITOHEHTA
IIPUPOAHOM Ta30BOM CMECU —
Bo3yxa. Pacu€r 06béMa KOMITOHEHTA
ra3oBOM CMeCH MO ero 00bEMHOMN J1071e
1 Ha00OpOT.

Kucnopoa. O30n. [lonyuenue
kucnopoaa. Cobupanue u
pacro3HaBaHUEe KUCIOPOa.
XUMHYECKHE CBOMCTBA KUCIOPOa:
B3aUMOJICHCTBHE C METaJIaMH,
HEMETAJIJIAMU U CIIOKHBIMU
BelecTBamu. [IpuMenenue kuciopoaa.
KpyroBopot kuciopoaa B mpupo/ie.

Oxcunpl. OOpa3oBaHue Ha3BaHUU
OKCHUJIOB I10 UX (GopMyJiaMm.
Cocrasiienne Gpopmyll OKCHIOB O UX
Ha3BaHusaM. [IpencraBurenu oKCHIOB:

JlaGopaTopHble
ONbITHI

12. TlomyTHEeHHE
W3BECTKOBOM BOJIBI
pyu  MPONYCKAaHUU
YTJIEKHUCIIOTO Ta3a.

13. Tlomydenue
BOJIOpOJIa
B3aMMOJICHCTBHUEM
IIMHKA C COJSHOH
KHCJIOTOM.

14. Pacmo3naBanwue
KHCJIOT C ITOMOIIBIO
WHJIUKAaTOPOB.

15. HM3menenune
OKpacKu
WHJIMKaTOPOB B
HIEJIOYHOU Cpeie.




BOJIA U YIJIEKUCIIBIN a3, HEralmeHas
U3BECTh.

Bonopon B IIPUPOJIE.
duU3nvecKue U XUMHUYECKUE CBOWCTBA

BOJIOPO/IA, ero MOJTy4YECHHUE u
IPUMEHEHHE.

Kucmorel, uX cocTtaB U HuX
KJaccupuKanus. NHaukaTopsl.

Tabmuma pactBopumoctu. CepHasi U
COJITHAsE KHUCJIOThI, WX CBOWCTBA M

IpUMEHEHHE.

Conm, MX cocTaB M Ha3BaHUI.
PacTtBopumocTs  cose B BOZE.
[IpencraButenu COJIeH: XJIOPU]T
HaTpus, kapOoHaT HaTpus, Qocdat
KaJIbIH.

[TocToguuas ABorajpo.
KonuuectBo BEIIECTBA. Mouib.

Monspuas Macca. KpaTHbele e€IuHMUIIBI
M3MEpPEHUS] KOJIMYECTBA BEIIECTBA —
MUTIAMOJIb u KHJIOMOJIb,
MWUIMMOJIApHAsE ©  KWJOMOJIApHas
MaccChl BEIIeCTBA.

PacuéTsl ¢ ucnonap30BaHUEM
MMOHSTHHN «KOJIUYECTBO BEIICCTBAY,
«MOJISIpHAs Maccay, «IOCTOSITHHAS

ABoraapo».

3akoH ABoraapo. MonspHblii
00BéM ra3z000pa3HbIX BEIIECTB.
OTHOcHUTENbHAS IUIOTHOCTHL Trasza IIo
JPyroMy rasy.

KpatHble eauHUIB H3MEpEeHUs
— MWUIAMOJISIPHBIN U KUJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIIECTB.

PacuéTtel ¢ wucnonp3oBaHHEM
MNOHSATUNA  «KOJIMYECTBO  BELIECTBAY,
«MOJISIPHASI Maccay, «MOJISIPHBIM 00BEM
ra3oB», «4HUCIIO0 ABOTaJpoO».

I'unpocdepa. KpyroBopoT BombI

B IIPUPOLE. dusnueckue u

XUMHYECKHE CBOMCTBaA BOJIbI:

B3aHMOJICUCTBHUE C OKCHAMHM.
OcHoBaHus, 150.4 COCTaB.

PacTtBopuMocTs OCHOBaHMH B BOJE.
N3meHeHne OKpacku HHIMKATOPOB B
nienouHot  cpene.  IlpencraBurenu

16. OsznHakomieHue C
npenaparamu
JIOMalIHEen 1580071
LIKOJIbHOW aIlTeYKH:
pacTBopamu
MepoKCcuIa
BOJIOPO/IA,
CIIMPTOBOM
HACTOMKH
aMMUaKa.

IIpakTHyeckue
padoThI

3. [Tonyuenue,
coOupanue u
pacrno3HaBaHue
KHUCJIOpOa.

4. [Tonyuenue,
cobupanue u
pacro3HaBaHu€ BOJOPO/IA.

3. [TpuroroBnenne
pacTBOpa ¢  3aJaHHOU
MaccoOBOM noJen
PacTBOPEHHOIO BEIIECTBA.

KonTtpoabHas
padora Ne2
"BaxHeiimne
NpeacTABUTEH
HEOPraHUYeCKHUX
BeIIeCTB.
KosnyecrBeHHbie
OTHOLEHUsI B XumMuu'
Homawinuii
Ikcnepumenm No2
"Buipawueanue
KpUCMaios
AIOMOKAIUEBBIX KBACYOB
unu meonozo Kynopoca"

noja,




HIEJI0YEN: TUAPOKCUIBI HATPUS, KNS
Y KQJIBLIHSL.

PactBopuTesns 1 pacTBOpEHHOE
BelecTBo. PactBopel. PactBopeHue.
I'mppatel. MaccoBas nomns
pacTBOPEHHOIO BemecTBa. PacuéTsl,
CBSI3aHHBIE C HCIOJb30BaHUEM
MOHATHUS «MAaccoBasi JOJIs
PaCTBOPEHHOIO BEIIECTBAY.

Tema 3

OcHOBHBIE
KJIAaCChI
HeopraHuye
CKHX
COeITMHEHU

134

O0o001IEeHNE CBEIECHUN 00
OKCHaX, ux KJIaccu(pUKaIuy,
Ha3BaHUSAX U cBokcTBaX. CrocoOsl
NOJIYYEeHUS OKCHJIOB

OcHoBaHusl, UX Kiaccuduxanus,

Ha3BaHUS u CBOMCTBA.
BzaumoneiictBue C KHCJIOTaMH,
KUCJIOTHBIMH OKCHJAMH W COJISIMH.
Paznoxxenue HEPACTBOPUMBIX

ocHoBaHMi.  CrHocoObl  TOJTyYEHHUS
OCHOBaHUH.
Kucnotel, ux xnaccuduxanus u

Ha3BaHUS. Oo01me XUMHYECKUE
CBOMCTBAa KHUCIOT. BzammoneicTBue
KHCJIOT c MeTaJUIaMH.

DIIEKTPOXUMUUYECKUMN PsiJl HATIPSIKEHU I
MeTajuioB. B3auMmojnencTBue KUCIOT C
OKCHJIaMHU MeTaJUIoB. B3zamMmonencTBue

KHCIIOT C OCHOBAaHUSMU — pEaAKLHUA
HEUTpaIu3aluu. B3aumoeiictsue
KUCIOT ¢  coimsamu.  [lomydenue
OECKUCTIOPOTHBIX u

KHCJIOPOJCOAEPHKAIUX KUCTIOT.

Comu, wux Kiaccupukamus W
cBoMcTBa. B3aumonelcTBHE COJIEH C
MeTaJJIaMH, 0COOCHHOCTH ITUX
peakuuii. B3ammoneinctBue coneur c
COJISIMH.

['eneTnyeckue psiabl MeTauaa U
HEMeTaJla. I'eneTmueckas CBSI3b
MEXIy KjaccaMu  HEOPraHMYECKHUX
BEIICCTB.

JlabopaTopHbIe
OMBIThI
17.B3aumopeiicTBu
e OKCcHJIa
KaJabILIHs c
BOJIOM.
18.TTomyTHEHUE
U3BECTKOBOM
BO/JIBI.
19.Peakius
HEUTpAIU3ALIU Y.
20.TTony4yenue
TUAPOKCHIA
menu(ll) u ero
B3aNMOIEMCTBHU
€ C KMCJIOTOM.
21.Paznoxenue
THAPOKCHIA
meau(Il) npu
HarpeBaHUU.
22.B3aumoneiicTteu
€ KHCIOT ¢
MeTaJIaMH.
23.B3anMoneiicTBu
€ KHCIOT ¢
COJISIMU.
24.0O3HaKOMJIEHHUE
C  KOJIJICKIUCH
COJICH.
25.B3anMoneicTsu
e cynbdara
menu(Il) C
JKEJIC30M.
26.B3anmMoneiicTBu
e coJiei c
COJISIMU.




27.T'eneTnueckasa

CBSI3b MEXKTY
KJIACCaMH
HEOPraHUYECKU
X BEHIECTB Ha
puMepe
COCIMHEHUH
MEJIH.
IIpakTHyeckue
padoThI
6. Pemenue
AKCIIEPUMEHTAIbHbBIX
3aaa4 o teMe «OCHOBHBIE
KJIACChl HEOPTraHMYECKHUX
COCIMHEHUI.
KonTtpoabnast pabora
Ne3
"OCHOBHBIE KJIACChI
HEOPraHUYeCKUX
coetuHeHui"
Tema 4 4 EcrtecTBeHHBIE ceMencTBa JlabopaTopHbIe
Ilepuoanue XUMHUYECKUX 3JIEMEHTOB: IIEJIOYHBIE U | ONBITHI
CKHil 3aKO0H HIEJI0YHO3EMENbHBIE MeETaJUIbl, 28.Tlony4yenue
" raJlore’bl, HHEepTHbhIe (0JIaropoaHbIe) amM(pOTEepHOTO
Ilepuoanue razpl.  AMoTepHOCTh. AMQOTEpHBIE TUIPOKCHUIA U
cKas OKCHUJIbI U TUAPOKCUAbl. KoMIieKCHbIE UCCIIEJOBAaHUE
cucremMa COJIN. €ro CBOMCTB.
XUMHYECKHU Otkpeitue /1. 1. MenaeneeBbiM
X NEPUOJINYECKOTO 3aKOHA M CO3[laHHE
3JIEMEHTOB UM NEPUOINYECKOIN CHUCTEMBI
J.1. XMMHUYECKUX IJIEMEHTOB.
MenneneeB ATOMBI KaK dbopma
amu CYyILIECTBOBAHHUS XUMUYECKUX
CTPOEHUeE 31eMeHTOB. (OCHOBHBIE CBEICHHUS O
aTOMOB. CTpoeHHH aTtoMoB. JlokaszaTenbCcTBa
CJIOKHOCTU CTPOEHUSI aTOMOB. OTBITHI
Pezepdopna. Ilnamerapnas mojenb
CTPOEHUS aTOMa.
CocraB aTOMHBIX saep:

IPOTOHBI, HEHUTPOHBI. OTHOCUTEIbHAS
aToMHas macca. B3aumMocBs3b NOHATHIA
«IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAsl Maccay.
Muxkpomup. DJIEKTPOHBI.
CTpoeHne  DJIEKTPOHHBIX  YPOBHEWU
ATOMOB XUMHMYECKUX BJEMEHTOB |—




20. IlomsaTme 0  3aBEpPIIEHHOM
3JIEKTPOHHOM YPOBHE.

N3otonbl. Dusnyeckuit CMBICH
CUMBOJIUKM [leproandeckor CUCTEMBI.
CoBpemeHnHas bopmynrpoBKa
MEPUOANYECKOTr0 3aKOHA. M3MeHeHus
CBOWCTB DJJIEMEHTOB B IEPUOAAX W
rpymnmnax Kak (QyHKIHS  CTPOEHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka dJIEMEHTa-
METaJIa U 3JIEMEHTAa-HEMETAJUIA 110 UX
IIOJIOKEHU IO B IIEPUOIUYECKON
cucTemMe XuMuyeckux aiuemeHTos 1. 1.
Menpeneena.

Tema 5
XuMnyeckKa
f1 CBAI3b.
Oxucanrea
BbHO-
BOCCTAHOBH
TeJIbHbIE
peakumu.

9y

Honnas xumuueckas cBsi3b. MOHBI,
oOpa3oBaHHbIE aTOMaMH METAJIJIOB H
HeMeTtaioB.  CxeMbl  0Opa3oBaHUS
HOHHOM CBSI3U TSt OMHAPHBIX

COE€IMHEHUH. Hounsie
KPUCTAJTMYECKUE pELIETKN u
(dbU3UYeCKUe CBOMCTBA BEIIECTB C ATUM
TUIIOM PELIETOK. IlonsTue 0

dbopMyIbHON €TMHUIIC BEIIECTBA.
KoBaneHTtHasi XumMuyeckas CBs3b.
DJIEKTPOHHBIEC u CTPYKTYpHBIEC
dbopmynsl. TloHSATHE O BaJlEHTHOCTH.
KoBaneHtHass  HemosisipHasi  CBS3b.
CxeMmbl oOpa3oBaHUsI KOBaJICHTHOM
CBS3UM JJI1 OWHAPHBIX COCAWHEHH.
MonekynsipHbie u aATOMHBIE
KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA
BEIIIECTB C 3TUM THUIIOM PEIIETOK.
DIIEKTPOOTPHUIIATEIBHOCTE.  Psij
3JIEKTPOOTPULIATETLHOCTH.
KoBaneHtHass moJisipHas XUMHUYECKas
cBs3b. Jlumonb. CxeMbl 0Opa3oBaHUS
KOBAJICHTHOW TMOJISIPHOM CBSI3U A
OMHAPHBIX COCJIMHECHUH.
MonekynsipHbie u aTOMHBIEC
KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA
BEIIIECTB C 3TUM THUIIOM PEIIETOK.
MeTtammaeckas XUMHYECKas
CBSI3b " MeTaJJTHYeCKast
KpucTajuimiyeckass pemeérka. CBoncTBa
BEIIECTB C OTUM THUIIOM pPEIIETOK.
Enunas npupoaa XMMUYECKUX CBSI3EH.

JlabopaTopHbIe
ONBITHI
Hzrorosnenue MOJICIIH,
WJUTIOCTPUPYIOLIEH
CBOMCTBAa METaJUINYECKOM
CBSI3H
KonTpoabHasi paGora
Ne4 "Tlepuoanueckuit
3akoH u [lepuoguueckas
CHCTEMa XMMHUECKHX
aneMmeHToB J[.1.
MenpeneeBa u CTpoeHUE
atoMoB" n "XuMudeckas
CBsA3b. OKHUCIUTEIILHO-
BOCCTAHOBUTECIIHHBIC
peakuuu'.




Crenenp okucnenus. CpaBHeHne
CTEIIEHH OKMHCIICHUS W BAJICHTHOCTH.
[IpaBuia pacu€ra cTeneHen OKUCICHUS

o dbopmynam XUMUYECKUX
COCIMHECHUM.

OKucnuTensHo-
BOCCTAHOBHUTEIbHBIC pCaKIInH.
OmnpeneneHue CTENEHEN  OKHUCIEHUA
LISt AJIEMEHTOB, oOpa3zyromux

BCUICCTBA pPA3HBIX KJACCOB. PeaKI_[I/II/I
MOHHOrO OOM€HAa M OKHUCIUTEILHO-

BOCCTaHOBHUTEJIbHbBIE peaKiuu.
Okucnurenb U BOCCTAaHOBUTEINb,
OKHCJICHUE " BOCCTAHOBJICHUE.
CocraBiienue ypaBHEHU

OKHMCJIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakmuii  METOJOM  DJICKTPOHHOTO
OaJjtaHca.

4. TemaTnueckoe MJIAaHUPOBAHME

Ne Pa3ngen (Tema) KoanyecTBo
JacoB

1. HayajbHbIe NOHATHSA U 3aKOHBI XHUMHUH 20

2. BaxxHeiilune npeacTaBuTe/ Il HEOPraHMYECKUX BelleCTB. 17
KomyecTBeHHbIE OTHOIIEHUS B XUMMUH.

3. OcHOBHBIE KJIACCHI HEOPTraHUYECKUX COeTUHEH U 13

4. Hepuoanueckuii 3akoH u [lepuognueckas cucrema 7
xumudeckux jaemMeHToB /.. MenaeneeBa u cTpoeHue
aTOMOB.

5. Xumndeckas cBs3b. OKHCINTETbHO-BOCCTAHOBUTEIbHBIE 9

peaxkuum.
6. Pe3epsn 2




IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHMS MPOrPAMMBbI OCHOBHOI'O  OOIIETO
o0pa3oBaHus JOCTUTalOTCS B Xo0/€ OOy4YeHUS XMMHHM B €AMHCTBE Yy4eOHOU u
BOCIUTATEIBHON AEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHUICKUMHU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMU, TPUHSITHIMU B
oOlllecTBE TMpaBWIaMH U HOPMaMHU TOBEJEHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUNA O0yUarOIITUXCS.

JInuHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaroIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJAAETh JOCTOBEpPHOW HH(pOpMaIMeil o
NEPEAOBBIX JOCTHKEHUAX U OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBa;

2) rpa)IaHCKOT0 BOCITUTAHMSA:

IOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIeI0OBAaTEIbCKOW, TBOPYECKOW W APYTHX  BHAAX
JESTENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NEATEIbHOCTH TPH
BBITIOJTHEHUU y4YEeOHBIX, TO3HABATEIBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aWMOIIOMOIA B TIPOIIECCE OTOM Y4eOHOW JEesATEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIIOBEJCHHE M IMOCTYNIKA CBOMX TOBAPUINEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOW PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKM M COCTAaBIIAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAMPABICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU MO
XUMUHM, HEOOXOJMMBbIC MJISI OOBSICHEHUS HAOJI0MaEMBIX IPOIIECCOB U SIBICHUH,
MO3HABATEIbHOM, MH(OPMALIMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30OBaHMIO, MPOCKTHOM W  HMCCIIEIOBATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICIACTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MAaCHOCTH TMpU  OOpAIlCHUH C
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MUHTEPEC K MPAKTHUYESCKOMY M3YUYEHHUI0 TPpodeccuii U Tpyaa pa3aIuvyHOro poja,
yBOXCHHEC K TPYAy W pe3ysibTaraM TPYAOBOW IEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHSI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeHON Mpo¢deCcCUOHAIBHON IESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAHKHE IIEHHOCTH 3[J0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOIEHUS
npaBmI 6€30MaCHOTO MOBEACHUS TIPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, IMOJIy4aeMble NMPU HU3YYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, ISl IOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpPBHI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOMH,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaqMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
MPUHIIAI, TUTIOTe3a, (PAaKT, CUCTEMa, TIPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



HAay4YHOW KapTUHE MUpA, U YHUBEPCAIbHbIE YUeOHBIC NEUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHMIO M OCYIIECTBIEHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSAMH), HCIOJIL30BATh
MOHSTHUS JJ1s1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIIMBATh MPUUYUHHO-CIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHHE HCIIOJIb30BaTh MOCTaBIECHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NpUOOPETeHUE ONBITa MO TUIAHUPOBAHUIO, OPraHU3AMH U TMPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM Tpollecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €0 Pe3yNbTaT, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpAaTh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH WH(HOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XHUMHUYECKOTO COJIEpXKAHUs, CIpPaBOYHBIC
mocoOusi, pecypcel VHTepHEeTa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMUBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATH ONTUMAIbHYIO (OpMY MpeACcTaBICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTA HAa COCTOSIHME OKpYXarouled MNpUpOJAHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYJIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOU
NO3HABATEJIbHOM W MCCIEAOBATENIbCKOW  JESATENBbHOCTH  IPU  PELICHUH
BO3HUKAIONIMX MpPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuil (o0cyxneHusi, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBHI, ONpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PeryisiTuBHbIC YHHBepCaJbHbIEe Y4eOHbIE AeCTBHSA:

YMEHUE CaMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE ITOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJH, YMEHHE
MCITI0JIB30BaTh Y aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00A3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHON pabouell mporpamMMmon,
BBIICJIAIOT: OCBOEHHBIE O0YYAarOIIMMUCS HAY4YHbIEC 3HAHUS, YMEHUS U CIIOCOOBI



NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPIpPETAlNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHX MOHATHI: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIECHB
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHE PEAKIINH, TETI0BON AP (EKT peakiund,
SAPO aroMa, DJIEKTPOHHBIM CIIOH aToMa, aTOMHas OpOWTadb, paguyc
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOP, MAcCCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (HOpMYJI
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHWCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OO0O3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, o0lee YUciao 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE PEAKUIUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPKAasi OMUCAaHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSITh OCHOBHBIE OIEpAaIMU MBICIUTEIBHON NEATEeIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTeMaTH3alMI0, KIaCCHU(pHUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB W XHUMHUYECKHX pEaKLHil, €CTEeCTBEHHO-HAy4YHbIE METOMBbI
MO3HAHUSI — HAOJIOJICHHE, W3MEpPEeHHE, MOJIETUPOBAHMUE, HKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHMEM, a TaK)Ke TMpaBUiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKUMSIMU MO BBIIOJHEHUIO
1a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOPOB C OMNpPEAECIEHHON MACCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, peHondTarenH, METHIOPAHK U JPYTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX TMOHSATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi PeaKIlis, XUMUYECKas CBSA3b, TEIJIOBOU ekt
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHUYECKAs] IUCCOLMAIUS, PEaKIMU HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amioTponus, am(pOTepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass peleTKa, KOppOo3Hs METalIoB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEaKluu, MNOPeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATUH U
MPUMEHSTH 3TH OHATHS IIPU OMMCAHUU BELIECTB U UX MIPEBPAILICHUMN;
UCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX AJIEMEHTOB B
COCMHEHUSAX PA3IUYHOrO COCTaBa, MPUHAJIEHKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIacCy COCAMHEHUN 1o ¢opMmyiaM, BHUJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PAacTBOPAaX HEOPraHWUYECKUX COCAMHEHMH, TUN KPUCTAUIMYECKON
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto ¢opmy Ilepuonanueckoil CUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0003HaueHUsl, KOTOpblE MMEIOTCS B TIEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue HX MO0 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U HUX COEAUHEHUN B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBY YYACTBYIOIIUX B pEaKUU
BEIIECTB, MO TEIIOBOMY 3 (PEKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W crenu(uuecKkrue XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXKIasi ONUCAHUE
IpUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh  YPABHEHMS AJIECKTPOJIUTHYECKOM JIUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI JICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTCIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »JJIEMEHTa 10 (opmyse
COCIMHCHHUS, MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOnogaTh  MpaBWJIa  MOJIB30BAHUS  XMUMHUYECKOW  mocynoi u
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO WU COOMPAaHHIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJICKHUCIIOro Tra3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI HM3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIECTB;

MPUMEHSATh OCHOBHBIE OIEpaIllii MBICITUTEIBLHON JNEATeIbHOCTU — aHaJIu3
U CHUHTE3, CpaBHEHHE, O0O0O0OIEeHHe, CHCTEMAaTHU3allii0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — JJIi M3YyYCHHS CBOMCTB BEIIECTB H
XUMUYECKUX pEaKIui, eCTECTBEHHO-HAy4YHbIE METOJbl ITO3HAHUA —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIMPOBAaHUE, DKCIICPUMEHT (peajlbHBIM H
MBICJICHHBIN ).



YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemienue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I"., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

tabsuupl: [leproanyeckas cucremMa XuMuueckux anemMenton [1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTH, SJIEKTPOXUMHUECKHUH sl HANIPSHKEHUS
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