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TlosicHuTEIBLHAS 3aIIMCKA

Pabouas nmporpamma noAroToBku yuamuxcs 9 kimacca k OI'D o xumun pazpadotana st odydaroniuxcs 9
KJIacca OCHOBHOM 001eo0pa3oBareabHo mKoibl. [IporpamMmma paccuntana Ha 34 yuyeOHbIX yaca (1 yac B
HEJIENIO).

Leab 1anHO MporpamMmbl — MOATOTOBKA 00YYaIOIIMXCS K TOCY/IapPCTBEHHOMY 9K3aMEHY M0 XMMUH 32
KypC OCHOBHOH 00I11€00pa30BaTEIbHOM IIKOJIBI B TECTOBOU (opMe.

OcHoBHbIE 321a4H JAHHOTO Kypca:

3aKkpenuTh, CHCTEMaTU3UPOBATh, PACIIUPUTD M YTITYOUTh 3HAHHS YYaIIUXCsl, TPUOOpPETEHHBIE HA
YPOKax XUMUU;

[TpomomxuTh popMupoBaHHE YMEHUH pelIaTh TEOPETHUECKUE U IPAKTUYECKUE 3a1a4H;
ITponomxuts GpopMupoBaHHE HaBBIKOB PabOThI CO CIIPABOYHBIMU MaTEpUaTaAMU;

[TpomomxuTh hopMupoBaHHE MPAKTUYECKUX YMEHHUI U HABBIKOB 110 Ta0OPAaTOPHOI TEXHHUKE;
ITponomkuTh BocnuTanue yOeXIeHHOCTH B IO3UTUBHOM POJIM XMMUU B )KU3HU COBPEMEHHOI'O
o01IecTBa, HEOOX0IMMOCTH XUMHUYECKU TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
OKpY2KaroIllen cpefe.

B nporiecce peanu3zanuu nporpaMMsbl IpeTycMaTpHUBAETCS UCTIOJIb30BAHUE PA3HOOOPa3HbIX GOPM U
METOI0B 00y4eHus: Oecelia, pacckas, CaMOCTOSATENIbHBIC PA0OTHI, MPAKTUKYMBI 10 PEIICHHIO 3a/1a4,
nabopaTOPHBIE OIBITHI.

W

©NOo W

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.
22.

OCHOBHOE cojiep:KaHne Kypca

CrpoeHue aToMa, IPOTOH, HEUTPOH, MACCOBOE YUCIIO, 3JIEKTPOH, N30TOIbl. CTpoeHHE
AJIEKTPOHHBIX 000104ek aToMOB 351eMeHTOB NeNe 1 — 20 [ICXD JI.M.Menpeneena.
[Tepuoanueckuii 3akon. [ICXD. Ouszndeckuii CMBICI MOPSIKOBOTO HOMEpa AJIeMEHTa, HoMepa
IpYIIIIbI, IepUoaa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U UX
coennuennii B [ICXD.

OcHoBHbI€ Bonpockl TeMsbl 1, 2. TectupoBanue.

Crpoenue BemiectBa. Xumuueckas cBsizb: KHC, KIIC, nonnas, metammudeckas. Cxembl
oOpa3zoBanus. Kpucramnmuueckue pemerku. B3auMocBsI3b TUIOB KPUCTAIITUYECKUX PEIIETOK,
BHUJIOB XMMHUYECKOH CBSA3H U CBOMCTB BEIECTB.

OcHoBHbIe Bonpockl TeMbl 4. TectupoBanue.

CreneHb OKUCIICHHS M BAJICHTHOCTh XUMHUYECKUX DJIEMEHTOB.

OcHoBHbI€ BONIpOCH! TeMbI 6. TecTupoBaHue.

ATOMBI 1 MOJIEKYJIBl. XUMHUUYECKH 351IeMeHT. [IpocThie u crnoxHbie BemecTBa. OCHOBHBIE KIIACCHI
HeopraHuyeckux BemectB. Homenkatypa.

OcHoBHbIe OHATHS TeMbl 8. TecTupoBaHue.

Xumuueckas peakuus. [Ipu3Haky u ycioBus MPOTEKaHUS XUMUYECKHUX PEAKIUNA. XUMHAYECKOE
ypaBHEHHUE.

Kiaccudukanmss XuMHUuecKuX peakiiuid.

OcHosHble Bonpockl TeMbl 1 1. TectupoBanue.

OBP, okucnuresnb, BOCCTAHOBUTEIb. METO/1 AJIEKTPOHHOTO OaslaHca. DJIEKTPOHHbIE YPaBHEHUS.
OcHoBHbIe Bonpockl TeMsl 13. TectupoBanue.

DneKTPOAUTHI, HEINeKTpoUuThl. Ctenenb D/]. CunbHbIE U cadble dMeKTPOIUThl. KaTHOHBI 1
AQHUOHBI.

OcHoBHbIE NONIOXKEeHUS Teopuu D/]. YpaBHEeHUs qUCCOLMAIIUU KUCTIOT, OCHOBaHUM, COJIEH.
Peaxiiuu nonHOr0 0OMeHa M yClIOBUS UX MTpoTeKaHus. VIOHHBIC ypaBHEHUS PEAKIIAN.
OcHoBHbIe Bonpockl TeM 15, 16, 17. TectupoBanue.

XUMHYeCKHe CBOMCTBA METAJIJIIOB: LIEJIOYHBIX, [IETIOUHO3EMENbHBIX, ATIOMUHUS, JKEJIe3a.
HemeTtannos: Bogopoa, KUCIOPO/ia, TaIOTeHOB, CEPhI, a30Ta, Gpocdopa, yriaepoaa, KpeMHHUS.
XUMHUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, KUCTIOTHBIX, aM(OTEPHBIX.

XHWMHYECKUE CBOMCTBA OCHOBaHUM.

XUMHUYECKUE CBOMCTBA KUCIIOT.



23. XuMHYECKHE CBOKCTBA COJIEH.

24. I'eHeTHYECKasl CBS3b PA3JIMYHBIX KIACCOB BEIIECTB. | eHETUYECKUE PSIBI.

25. OcHoBHbIe Bompockl Tem 19, 20, 21, 22, 23. TectupoBaHue.

26. Yucrele BemlecTBa 1 cMmecu. [IpaBuina 6e3omacHoii paboThl B 1abopatopuu. JlabopaTopHoe
obopynoBanue u nocynaa. Pasnenenne cMmeceil n ounctka BemiecTB. [Ipurorosienne pacTBOpoB.

27. OcHOBHBIE BOIIPOCHI TeMBI 26. TecTupoBaHue.

28. OmnpeseneHue XxapakTepa Cpeibl pacTBOPOB KUCIIOT, IEJI0UEH C IOMOILBIO HHIUKATOPOB.
KauecTBeHHbIE peakiiy Ha HOHBI B pacTBOpE (XJI0puA-, Cyibdar-, KapOOHAT-UOHBI, HOH
ammoHus). [lonyuenue u pacno3HaBaHue ra3000pa3HbIX BELLIECTB: BOJOPOA, KUCIOPOaa,
aMMUaka, yriIeKucioro rasa.

29. OcHoBHBIE Bonpockl TeMbl 28. TecTupoBaHue.

30. Beranciienre MaccoBOM TOJIM 3JIEMEHTA B BEIlECTBE. BeIUuciIieHE MAaCCOBOI U 00OBEMHON J10JIH
KOMIIOHEHTA B CMECH.

31. PacueTsl M0 XMMHUYECKOMY YPaBHEHHIO MacChl, 00beMa MIIM KOJTMYECTBA OJTHOTO U3 MPOAYKTOB
peakiuu no mMacce, 00beMy, KOJIMYECTBY HCXOJAHOTO BellecTBa (1 00paTHBIC 3a1a4H).

32. [IepBoHauanbHbIE CBEACHUS 00 OPraHUYECKUX BELIECTBAX. Y IJIEBOJOPO/IbI IPEACIbHbIE U
HelpeeNbHbIe: METaH, 3TaH, 3THIIEH, aueTuieH. Kuciopoacoaep:xkaiue BelecTBa: ClupThI,
KapOOHOBBIE KHCIIOTHI.

33. OcHOBHBIE BOIIPOCHI TeMbI 32. TecTupoBaHue.

34. [IpoGaembl 6€30M1aCHOr0 UCIOIb30BAHUS BEIIECTB U XUMUYECKUX PEaKIUil B IOBCETHEBHOM
KU3HU. XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl U €ro MOCIEACTBUS.

Tpeﬁona}mﬂ K YPOBHIO MNOATOTOBKH YYalIuXCsl

B pe3yabTare u3ydyeHusi XMMUM yUAIUECH T0KHbI 3HATH/yMeETh.

e  OCHOBHBIC IOHSTHS: TCHETHUCCKUN PSIJI, OKUCIIUTENh, BOCCTAHOBUTEH, aM()OTEPHOCTH, KOPPO3HS,
OpraHUYECKHE BEIIECTBA, MOHOMED, MOJIUMED, CTEIIEHb MOJIUMEPU3ALINH, CTPYKTYPHOE 3BEHO;

e OCHOBHBIC XUMHUYECKUE 3aKOHBI: 3aKOH MTOCTOSIHCTBA COCTaBA, MEPUOANIECCKUN 3aKOH, 3aKOH
COXpaHEHUsI MacChl BEUIECTB;

e OCHOBHBIC XUMHUYECKUE TEOPHUH: aTOMHO-MOJICKYJIIPHOE YUEHHUE, TEOPUS IIEKTPOIUTUUECKON
JUCCOIIAIIMU, TEOPHUSI CTPOCHUSI aTOMa, XUMUYECKOH CBSA3HU; TEOPUIO XUMUYECKOT'O CTPOCHUS
opranudeckux BemiectB A.M.byTieposa;

e HOMEHKJIATYpy: XUMHYECKHX DJIEMEHTOB (OT BOJOPO/ia A0 KaJbI[Hs), MPOCTHIX BEIIECTB, OMHAPHBIX
COEAMHEHHH, KHCIIOT, OCHOBAaHHUI, COJIEH; MPEIEIIbHBIX U HENPENeIbHbIX Y B, ciupTos,
KapOOHOBBIX KUCIOT;

e  KJAcCHU(UKAIUIO: XUMHUUECKUX PEAKIIMI B HEOPTaHMYECKON XUMHUH, HEOPTAaHUUYECKHUX BEIECTB,
OKCHJI0OB, OCHOBAHHM, KMCIIOT, COJIEH, IOJMMEPOB U YTJIEBOJIOB;

o mosioxeHue B [ICXD u cTpoeHre aTOMOB: METAJUIOB U HEMETAJIJIOB;

e (u3MYecKue CBOWCTBA: METAIIJIOB U HEMETAIIJIOB, OPTaHNYECKUX COSIUHEHHUIA;

e XMMHUYECKHE CBOMCTBA: KHCIIOT, OCHOBAaHUM, OKCHJIOB, cojiek B cBeTe TO/I, meTanioB u
HEMETAJUIOB, U3yUYEHHBIX OPTaHMYECKHUX BellecTB. KauecTBeHHbIE peaKIuu.

e  TPUPOJHBIC UCTOYHUKU U CITOCOOBI MOTYUYCHUSI: METAJIOB, HEMETAIIOB, COJICH, OKCHUIOB;

e  BEIIECTBA U MaTepHUalbl, HIMPOKO UCIIOIb3YEMBIE B PAKTUKE: METAJIJIbI, HEMETAJLIbI,
OpraHWYECKUE BEIECTBA;

e OCHOBHBIEC COCIMHEHUS U BAKHEHIINX MPEACTABUTEICH N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB;

o mpaBuia Th npu pabore B kaOMHETE XUMHUH.

Yyamuecs 10JKHbI yMeETh:
e  OIpPEHENATH:



MOJI0’KeHUE XuMHuueckoro 3aeMenTta B [ICX03, cocTaB U cTpoeHHE aToMa 3JIEMEHTA 110 TTOJI0KEHUIO
ero B [ICXD, Tum BeliecTBa 1o cocTaBy, CTENIEHb OKUCIICHUS 3JIEMEHTA, TUIl XUMHYECKOU CBSI3H IO
XUMHUYECKOH (hopmyJie, BOZMOKHOCTh MPOTEKaHMsI pEeaKIIMii HOHHOTO0 0OMEHa /10 KOHIIA,
OKHUCIHUTCIIb, BOCCTAHOBUTCIIb, HpI/IHaI[JIe)KHOCTB KOHerTHBIX peaKLII/Iﬁ K pa3JII/I‘-IHBIM THUIIaM I10
Pa3IMYHBIM IPU3HAKAM;

Ha3bIBATH: HpOCTBIC BCIICCTBA, 6I/IHapHBIC COCAUHCHUA, KMCJIOTHI, OCHOBAHUA, COJIH, I/ISYHGHHBIG
OpraHMYeCcKHUEe BEIIECTBA MO TPUBUAIBHOU U MEXIYHAPOIHON HOMEHKIIATYPE;

COCTAaBJIATD:

AJICKTPOHHBIC (DOPMYJIIBI ATOMOB, XUMUYECKHE (DOPMYJIBI BEIICCTB IO CTETICHH OKUCICHHS
3JIEMCHTOB, XUMHWYCCKUC q)OpMyJIbI OCHOBaHI/If/’I, KHCJIIOT, COJIGfI, XUMHUYCCKUC ypaBHeHI/ISI pa3Hor0
TUNAa, ypaBHEeHUs D/, MOHHBIE ypaBHEHHUS, YPAaBHEHUS PEAKIIUMA, XapaKTEPU3YIOIINE XUMUUYECKUE
CBOWCTBA OKCHJIOB, OCHOBaHUM, KUCJIOT, COJIEH, METAJJIOB U HEMETAJUIOB B MOJIEKYJIIPHOM H
HOHHOM BUJE, ypaBHeHus OBP MeTonom anekTpoHHOT0 6anaHca, TeHETHYECKUE PSIbl MeTalia u
HEMeTaia, CTPYKTYpHBIE POPMYIIBI 1T OPTaHUYECKUX BEIIECTB;

OOBACHATE:

(1)I/I3I/I‘-IGCKI/H>'I CMBICJI HOp)II[KOBOFO HOMepa XUMHUYCCKOI'O 3JIECMECHTA, HOMCpa prnHBI nu HepI/IOILa,
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB B MpeJiesiax MaJbIX MEPUOJIOB U TJIaBHBIX
HO[[prr[H, CBOI\/JICTBa BC€IICCTB HA OCHOBAHUHU BHU A XHMquCKOfI CBs3H U TUIIA KpHCTaHHquCKOﬁ
PENIETKH, MEXaHU3Mbl KOPPO3HH, IIPUYUHBI MHOTOOOPa31s OPraHMYECKUX BEILECTB;
XapaKTEePHU30BaTh:

XUMHUYECKHE PJIECMEHTHI Ha OCHOBAaHUHU WX ToJiockeHus B [ICXD 1 0coOOEHHOCTEH CTpOEHUS UX
aTOMOB, (U3NYCCKUE CBOWCTBA METAIIIOB, HEMETAJIJIOB, KMCIIOT, OCHOBAHUMH, OKCHJIOB, COJICH,
Ka4EeCTBEHHBIC PEAKIIMM HA KUCJIOTHI, IIEJI0UYH, CBSI3b MEXKY COCTaBOM, CTPOCHUEM, CBOMCTBAMH
BCIICCTBA, CBOfICTBa BCIIeCTBA HAa OCHOBAHUU BHUJIa XHMquCKOﬁ CBsA3H U TUIIA KpHCT&HHH‘I@CKOﬁ
pEIIeTKH, CBOMCTBA U 00JIACTH MMPUMEHEHHUS METAJUTMYECKUX CINIABOB, METAJIJIOB, HEMETAIIJIOB M X
COCIUHCHHH.

MPOBOJUTH PACUETHI:

0 XMMHUYECKOH (OpMyIIe COCAMHEHUS, T0 XUMHUYECKOMY YPaBHEHHIO,

BBIMTOJIHATh XUMUYECKUH IKCIIEPUMEHT:

T10 TIOJTYYEHHIO BEIIECTB U OMTMCAHUIO UX CBOMCTB, IO PACMIO3HABAHUIO BAKHEUIITUX
HEOPTaHMYECKUX COSAMHEHUI, IO HAOI0ICHHUIO 32 PA3IMYHBIMU SIBICHUSMH,

oOpalaTeCcsi ¢ XMMUYECKOH MOCYJ01 U 000pyI0BaHUEM;

MCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH JeATeIbHOCTH AJIsi O€30MacHOT0
oOpareHus ¢ BEIIECTBAMU U MaTepuaIaMu, SKOJIOTHUYECKH TPaMOTHOTO TIOBEICHHS B
OKPY’KaloIlleH cpefie, OLEHKHU BIUSHUS XUMUYECKOTO 3arpsi3HEHMS OKPYKAIOIEel cpesibl Ha
OpraHu3M YeJIOBEKa;

KanenpapHo — TeMaTnyeckoe IJIAaHMPOBaHHE.



No Tema Kos-Bo yacos Jara [Ipumeuanue

1 OI'D - urto 310 Takoe? 1

2 Crpoenue aToma. 1

3 [Tepuoanueckwii 3axon u [ICXD 1
J.M.MenneneeBa

4 [Tepuonnueckwuii 3akon u [ICXD 1
JA.N.Menneneena

5 TectupoBanue 1o reme «Ctpoenue aromau | 1
MEePUOINYECKUI 3aKOHY.

6 TectupoBanue 1o reme «XuMHUECKas 1
CBSI3b)

7 CteneHp OKUCICHUS] XUMHUYCSCKHIX 1
3JIEMEHTOB.

8 TectupoBanue no teme «CTerneHb 1
OKUCJICHUSDY

9 [Ipocteie u cnoxuble BemectBa. OcHoBHBIE | 1
KJIACChI HEOPTAHMYECKUX BEIIIECTB.
Yok ¢ ucnonp3oBaHueM 000pyA0BaHUS
ueHTpa «Touka pocray

10 TectupoBanue o Teme «OcHOBHbIE Kiacchl | 1
HEOPTaHMYECKUX BEIIECTBY

11 Xumnueckue peakiuu. Knaccudukanus 1
XUMHYECKHUX PEaKIIHid

12 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1
peaxiuu.

13 TectupoBanue 1o reMe «OKUCIUTEIBHO- 1
BOCCTAHOBUTEIIHHBIC PEAKITHI.

14 DNEeKTPOIUTHI U HEITEKTPOIUTHI 1

15 DNEeKTPOIUTEeUECKask AUCCOIUAIINS KUCIOT, | 1
IIeI04eH, COIeH.
Yok ¢ ucnonp30BaHuEM 000pYyI0BaHUS
neHTpa «Touka pocra»

16 HoHHbIE ypaBHEHHsI pEeaKIMU 1

17 TectupoBanue 1o reme 1
«DNEeKTPOIUTHICCKAS TUCCOIIHAIIHS.
HonHble ypaBHEHUS] pEaKIIUN»

18 XUMHUYECKUE CBOMCTBA METAJJIOB U 1
HEMETAIJIOB.

19 XUMHUYECKHE CBONCTBA OKCUJIOB. 1

20 XUMHYECKHE CBONCTBA OCHOBaHUH. 1

Yok ¢ ucnosib30BaHuEM 000pYyI0BaHUS




neHTpa « Touka poctay

21

XUMHUYECKUE CBOMCTBA KUCIOT.
VYPpok ¢ ucnosib30BaHUEM 000PYIOBAHUS
ueHTpa «Touka pocray

22

XHUMHUYECKUE CBOMCTBA COJIed
YPOK ¢ HCIOIB30BaHUEM 000PYIOBAHUS
nentpa «Todyka poctay

23

BzanMocBs3n PAa3JIMIHBIX KJIACCOB
HCOPIraHNYCCKUX BCIICCTB.

24

TectupoBanue o TeMe « X MMUYECKUE
CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHX BEIIESCTB)

25

Yucrele BewiecTBa u cMmecu. [IpaBuiia
0e30macHOi paboTHI B ITKOJIBHOM
nabopatopuu. JlaboparopHas mocyaa u
obopynoBanue. Pa3znenenue cmeceii u
ouncTKa Beulects. [Ipurorosnenue
pacTBOpPOB.

Yok ¢ ucnosp3oBaHueM 000py10BaHUS
uentpa «Touka poctay

26

Tectuposanue no teme «lIpasuna Thb.
JIabopatopHoe 000py10BaHHUE U NOCYa».

27

Omnpenenenue xapakrepa cpejibl pacTBopa
KUCJIOT U 1ienoyeid. KauecTBeHHbIE
peaxuuu. [TonydyeHnue razoo0pa3HbIxX
BEIIIECTB.

Yok ¢ ucnosp3oBaHueM 000py10BaHUS
ueHrpa «Touka pocta»

28

TectupoBanue no Teme «KadecTBeHHbIE
peaxkiuu Ha pa3aIUvHbIE HOHBI U
razoo0pa3Hble BEIIECTBA»

29

Bruncnenne MmaccoBoi JOJIW XUMHUYECKOTO
JJIEMEHTA B BelllecTBE. BeIUUCIeHnEe
MAacCOBOM J0JIM BELIECTBA B PACTBOPE

30

PacueTsl M0 XUMHYECKOMY YPABHEHHIO.

31

Pemrenue 3ama4 mo remMe oObeMHast g0
BBIXO/Ia BELIECTBA B MPOIEHTaX OT
TEOPETHYECKU BO3ZMOXKHOTO

32

Pemenue 3aga4d 1o TCMC MacCoBas O0JIsA
BbIXO/Ja BEUICCTBA B ITPOLCHTAX OT
TCOPCTUUCCKH BO3SMOIKHOI'O

33

XUMHUS U KU3Hb.

34

TecTupoBaHue HUTOTrOBOE 32 Kypce
XUMHH 9 Kiacc.

Hroro:

34 yaca

IlepeyeHb y4eOHO — METOAUYECKOTO ODecTiedeH sl

1. Xumugeckoe 000py0BaHUE:

TaOJIUIIEI: IEPUOANYECKasl CUCTeMa XUMUYeckux dreMenToB [|.1.MennaeneeBa, «PactBopumMocTs
KHUCJIOT, OCHOBAHMM, COJIEH B BOJIE», « DNEKTPOXUMUUYECKUM sl HAIPSHKEHUST METAINIOBY, «Psin
ANEKTPOOTPHUIATETLHOCTH HEMETAIIOBY, « MHCTpyKTax Mo TeXxHuke 6e30macHoCTH», «CTpoeHue

ATOMOB MCTAJIJIOB», IOPTPETHI BEJIMKUX XUMHUKOB;

MOZCIIN: aTOMOB Pa3JIMYHBIC BEIICCTB, KPUCTAJUIMYUCCKHUX PEIICTOK MCTAJIJIOB, KP ajiMasa,

rpaduTa, MOJENb MOJEKYJIHbI Sg;




e jabopaTtopHOE 000pyAOBaHUE, MOCYAA M MPUOOPHI: CKIISTHKU C MPOOKaMH, TPOOUPKH, KOJIOBI,
XUMHYECKHUE CTaKaHBI, CTYTIKH, MEPHBIC IIMIIMHPHI, MEH3YPKH, pap(opoBbIe U METAILITUIECKIE
[IMAaTEIN WIH JIOKEUKH, METAJNIMYECKHE IITATUBEI C JIAIIKAMH U KOJIbIIaMH, HEOOJIbIIIHE
MJIACTMACCOBBIC IITATUBBI IS IPOOUPOK, MPOOUPKOAEPIKATEITH, OTHEYIOPHBIC TIOJICTABKH,
CTEKJISTHHBIC TPYOKH, MaJIOYKH, BODOHKH, BECHI C pa3HOBECAMHU;

e XMMHUYECKHUE PEAKTUBHI JIJIS TIPOBEACHUS SKCIICPUMEHTA.

2. KomnproTepHbIe IpOrpaMMbl 1 HHTEPHET — PECYPCHI:

e CD — Xumus — 21 Bek;

e OOpa3zoBaTenbHas KOUICKIUA. XuMust 1151 Becex — XXI: Pemenne 3amayq;

e DneKkTpoHHBIH cripaBouHUK «Kupnina u Medoaus»;

e Alhimik www.alhimik.ru;

e KOHCHEKTHI IO XUMHH TSI ITKOJIBHUKOB WWW. chemistry.r2.ru,www.khimia.h1.ru;

o Xumusga mig Bcex www.informika.ru;

e Xwuwmus s Bac www.chem4you.boom.ru;

e Xumus. OOpa3oBaTeIbHbIN CAUT 71 IIKOJIBHUKOB WwWw.hemi.wallst.ru;

e VYpoxu xumuu Kupuina u Medonus.

JonosHuTeILHASA JTUTEPaTypa
1. bornanosa H.H. Xumus. Jlabopatopusie onbiTel 8 — 11 k1. — M.: Actpens ACT, 2001.
2. Bonpmio# cipaBounuk. Xumus — M.: ipoda, 2008.
3. 3yeBa M.B., I'apa H.H. IlIxonbHsblii npaktukym. Xumus. 8-9 k. — M.: [poda, 2007,
4. Ky3smenko H.E., Epemun B.B. Xumus. 2400 3agau u yrnpaxHeHUH 11 HIKOJIbHUKOB U MOCTYNAIOIINUX
B By3bl. — M.: Jlpoda, 2015;
5. Kysemenko H.E., Epemun B.B. Xumus. TecTsl 1715 HIKOJIBHUKOB M MOCTYIAOIMIMX B BY3bl. — M.:
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