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IHosicHUTEALHAA 3aIINMCKA

OO0mas xapakrepucTHKa y4eOHOro npeamera « XuMHus»

PabGouass mporpamma mo npeaMery Xumus B 9-10 kiaccax — paspabotaHa Ha ocHOBe DeaepallbHOTO TOCYAapCTBEHHOIO
CTaHJapTa OCHOBHOro oOImiero ooOpa3zoBaHus, yTBepxkKiaeHHoro IIlpukazom MuHucTepcTBa OO0Opa3oBaHus W Hayku Poccuiickoi
Oeneparuu ot «17» aexadps 2010 r.Ne 1897 u AOOIT OO0 nns cnaboBuasimux odyyatomuxca ['bBOY «C(x)OIIMCC umenu B.
1. JaraeBa», pazpabotanHoii B coorBetcTBUU ¢ DAOII OO0 OB3, yrBepxkaeHHoi [Ipukazom Munucrepctsa npocseuieHusi PO or
24 nosi6pst 2022 1. Ne 1025
Mecto yueOHOro npeamMera « XMMHUsSD> B Y4eOHOM IJIaHe
PaGouas mporpamma 1no XxuMuu npenycmaTpuBaeT B 9 kiacce — 68 yacos, B 10 kiacce — 68 yacoB 3a roJ] cOryiacHO Y4eOHOMY IJIaHy
I'BOY «C(x)OLIMCC um. B.III. laraesa» Ha 2023-2024 yueOHbIii ros
Henau: Boopy)KeHHE YYaIlIMXCSd OCHOBAMHM XMMHUYECKHX 3HAHUN, HEOOXOIUMBIX ISl TMOBCEIHEBHON >XW3HM, IMPOU3BOJICTBEHHOM
NS TENBHOCTH, TPOJOJDKEHUS 00pa30oBaHus, IPaBUILHOM OPUEHTAIIUU U TTOBEACHUH B OKPY’KaIoOIIeH cpe/ie, BHECEHUE CYIIECTBEHHOTO
BKJIaJIa B pa3BUTHE HAYYHOI'O MUPOIIOHUMAHUS yYalIuXcsl.

B naHHOW mporpaMMe BbIpa)K€Ha T'yMaHUCTHYECKass U XUMHUKO-3KOJIOTMYECKAs HANpaBJICHHOCTh M OpPUEHTAllMsl Ha pa3BUBAIOLIECE
oOyuenue. B Hell oTpakeHa cHcTeMa BaXHEUITUX XUMHUYECKUX 3HAHWM, PACKPBITa POJIh XMMHUU B TIO3HAHUM OKPYIKAIOIIETO MHpA, B
MOBBIIIEHUY YPOBHS MaTepUATBHON KU3HH OOIIECTBA, B PA3BUTUU €0 KYJIbTYPHI, B PEIICHUU BAXKHEHIIINX MPOOJIEM COBPEMEHHOCTH.
3agaun:

* OCBOCHHE BaXHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHH, XUMUYECKON CUMBOJIHKE;

* OBJIaJICHHE YMEHUSIMH HaOJI0/1aTh XUMUYECKUE SIBICHUS, IPOBOJIUTh XUMUYECKUI SKCIIEPUMEHT, IPOU3BOAUTH PacueThl HA OCHOBE
XUMHYECKUX (POPMYJI BEIIECTB U ypaBHEHUN XUMUYECKUX PEaKIUi;

* pa3BUTHE MO3HABATEIbHBIX UHTEPECOB U MHTEIUIEKTYAJIBHBIX CIIOCOOHOCTEH B MpOILiecce MPOBEACHUS XMMHYECKOIO SKCIEPUMEHTA,
CaMOCTOSITETILHOTO MPUOOPETEHUS 3HAHUN B COOTBETCTBHH C BO3HUKAIOIIMMU )KM3HEHHBIMU TOTPEOHOCTSIMH;

* BOCIUTaHUE OTHOIIEHUS K XHMHUU KaKk K OJHOMY U3 (yHZaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JJIEMEHTY
00111e4eTI0OBEYECKON KYJIbTYPHI;



* IPUMEHEHUE MOJYUYCHHBIX 3HAHUN U yMEHUH I 0€30MacHOr0 KMCIOIL30BaHUs BEIIECTB U MAaTEPUAIOB B OBITY U Ha MPOU3BO/JICTBE,
pElLlIeHUs] MPAKTUYECKUX 3aJa4 B TMOBCEIHEBHOM JKWU3HU, MPEAYNPEKICHUS SIBICHHUM, HAHOCSIIUMX BpEI 3J0pPOBBI0 YEIOBEKA H
OKPY’KAIOIIEN CpELE.

Oco0enHocTH peanu3anum 001e00pa3oBaTeJIbHON NPOrPaAaMMbI P 00YYEHUH CJIA00BUASIIIUX 00YyYAIOIMXCSH:

PabGouass mporpamma TMOJIHOCTBIO COXpaHSIET IMOCTaBJIEHHBbIE B OOIIE00pa30oBaTEIbHON MporpaMMe Iedd U 3aJaud, a TaKkKe
OCHOBHOE€ COJIepaHue, HO il oOecredeHusi OCOObIX 00pa3oBaTEIbHBIX MOTPEOHOCTEN CIA0OBUIANINX, OOYYAIOIIMXCS UMEET
CJIeIyIOUIME OCOOEHHOCTH peann3auu. ITH 0COOEHHOCTH 3aKII0Yal0TCs B!

1. nocTaHOBKe KOPPEKIMOHHBIX 33124

. oOy4yaThb TpaBUIBHBIM U 0O€30macHbIM TpuéMaM padoThl 0€3 KOHTPOJII CO CTOPOHBI 3PEHHS, YMEHHUS II0JIb30BaThCS
CHEIUATbHBIMH MPUCTIOCOOTCHUSIMU JJI CTA0OBUISIINX;

. (dbopMHUpPOBaTh TEXHOJOTHYECKYIO KYJIbTYpPY, CaMOCTOSTEIBHOCTh B IUIAHUPOBAHUU TPYIOBOU JEATEIBHOCTH, HUCIOJb3YS
KOMIIEHCATOpHbIE (YHKIIMN OpPraHU3Ma;

2. MeTOAMYEeCKHX NMPUEMAX, HCIIOJIb3YeMbIX HA YPOKAX:

— IIpU pacCCMaTPUBAHUU PUCYHKOB U CXEM YUUTEJIEM UCIOIb3YETCA CHENUAIbHBIN aIrOPUTM MOJAETAIBbHOIO pacCMaTpUBaHUS,

— OKAa3bIBAETCs, MHANBUIAYaJbHAS IOMOIIb PYU OPUEHTUPOBKE YUAIIUXCSA B YUCOHHKE;

— I YIYYIICHHS 3PUTEITLHOTO BOCIIPHUIITHS TIPU HEOOXOAUMOCTH MMPUMEHSIOTCS ONITUYECKHE MPUCITOCOOTICHUSI.

3. KOPpPEKIHOHHOM HANPABJIEHHOCTH KAXK/A0T0 YPOKA;

[Tpu opranm3amnuu yaeOHOTO MPOIecca HEOOXOIUMO YUUTHIBATh TUTUEHUYECKUE TPEOOBAHUS I YACTUYHO 3psSUmX ydammxcs. M3-3a

OBICTPOH YTOMJIIEMOCTH 3PEHHUSI BOSHUKAECT 0c00as HEOOXOIUMOCTh B YMEHBIIICHUHN 3pUTEILHON Harpy3ku. B memsix oXpaHbl 3peHHS
neTel u odecreueHns paboTOCIIOCOOHOCTH HEOOXO0IUMO:

o BBOJIUTh THTMEHUYECKHUE MAY3bl (YIPAXKHEHUS 1JIA I71a3);

. CJIENTH 32 10301 peOEHKA BO BpeMs 3aHATHII;

o BBOJMUTH JTUHAMHUYECKHE NAY3bI C LEIbI0 OTAbIXA JUJIS IJ1a3;

o OTPaHUYMBATH JUIUTEIBHOCTh 3pUTEIILHOM HATPY3KH B 3aBUCUMOCTH OT MATOJIOTUU 3PEHUSL.



4. Tpe00OBaHMAX K OPraHU3ALMHU IPOCTPAHCTBA
BakxHbiM ycnoBHeM OpraHu3alii MPOCTPAHCTBA, B KOTOPOM OOY4YarOTCsA CIA0OBUIAIINE OOydYaronIuecs, sBIsSICTCS O€30MacHOCTh U
MOCTOSTHCTBO MPEIMETHO-IPOCTPAHCTBEHHOMN CPE/IbI, UYTO MpeIoaraer:
e ompeaeNeHHOE TPEIMETHOE HAMOJIHEHNE MIKOJBHBIX MOMEIICHUH (CBOOOIHBIE TPOXOBI K TIApTaM, BXOJHBIM IBEPSIM, OTCYTCTBHUE
BBICTYTAIOIINUX YTJIOB U IPYTOE).

Conep:kanmne y4eOHOr0 nmpeamera

Xumusa 9 kiaacce:

Tema 1. IlepBoHavasibHbIe XUMUYECKHE MOHATHS (224.)

[Ipeamer xumuu. XuMHS KaKk 4acTh €CTECTBO3HaHMs. BellecTBa M MX CBOMCTBA. MeTOAbl MO3HAHUS B XUMHUH: HAOIOJICHUE,
AKCTIEPUMEHT, U3MepeHue. MICTOUHNKN XuMudeckor nHdopmanun: xumudeckas auteparypa, Uarepuer. [Ipuemsr 6e30macHoit paboTh
c obopynoBaHueM u BemecTBaMu. CTpOCHHE TUTAMEHHU.

Uucteie BemectBa U cMecd. CrnocoObl OYHCTKM BEIIECTB: OTCTaWBaHWE, (UIBTPOBAaHWE, BBIMAPUBAHHUE, KPUCTAILIU3AINS,
TuCTIUIAIUA. PU3NYECKUE SBJICHUS U XUMUYECKUE peakiuu. [Ipu3Haku XUMUYECKUX PEaKIMil U yCIOBUS BOSHUKHOBEHUS U TCUCHUS
XUMUYECKHUX PEaKIH.

ATOMBI, MOJIEKYJII U MOHBI. BelecTBa MONCKYISIPHOTO U HEMOJCKYISAPHOTO cTpoeHus. Kpucrammudyeckne u amop@HbIe BElIeCTBa.
Kpucraniuyeckue pelieTku: aToMHasi 1 MOJICKYJIsIpHas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIA KPUCTANINYECKON PEIIETKHU.
IIpocThie U CI0KHBIE BEIIECTBA. XUMUUYECKUM AIEeMEHT. MeTaJyibl 1 HeMeTauibl. ATOMHAasi €IMHUIIA MacChl. OTHOCHUTEIbHASI AaTOMHAs
Macca. 3HaKd XUMHUYECKHUX DJICMEHTOB.

3aKOH TIOCTOSTHCTBA COCTaBa BemIeCTB. XuMmudeckas ¢opmyna. OTHOCHTEIbHAs MOJCKyJsApHas Macca. KadecTBEHHBIM U
KOJIMYSCTBEHHBIM COCTaB BEIICCTBA. BBIUKMCICHUS MO0 XUMHUYSCKUM (opmysiaM. MaccoBast 10 XUMHUECKOTO 3JIEMEHTA B CIIOKHOM
BEIIICCTBE.

BanentHocTh Xumuueckux sneMeHTOB. CoctaBiaeHue (OpMys OWMHAPHBIX COSIWHEHUW I10 BaJICHTHOCTH aTOMOB XHMHUYECKHUX
3JIEMEHTOB U1 OIpe/IeJICHUE BAJICHTHOCTH aTOMOB XHUMHYECKHUX JIEMEHTOB 110 (hopMysIaM OMHAPHBIX COSMHEHUM.



ATOMHO-MOJICKYJISIPHOE y4Y€HHE. 3aKOH COXPaHEHHUsS MacChl BEIIECTB MPU XUMHYECKHX peakiusax. Ku3zHb u nesrtenbHocTh M. B.
JloMoHOCOBa. XMHUUYECKUE YPaBHEHUA. THUIBI XUMAYECKUX PEAKLIUI: PEAKIMA COEAUHEHUS, PA3TI0KECHUS, 3aMEILICHNUS.
Koaddunmentsl B ypaBHEHHUSX XUMUYECKUX PEAKIMM, KaK OTHOIICHHUS KOJMYECTB BEIIECTB, BCTYIAIONIUX W 00pa3yoIIUXCs B
pe3yabpTaTe XUMUYECKOU PEAKIINH.

JlemoHcTpanuu:

O3HakoMjieHHEe C J1Ta0OpaTOpHBIM O00OpyJOBaHUEM; TMpueMbl Oe3omacHOM paboTel ¢ HUM. CnocoObl OYHCTKA BEIIECTB:
KpUCTAJUTU3AIHS, TUCTUIIISITHUS.

Harpesanue caxapa. HarpeBanue napaduna. B3anmoeicTBre pacTBOpOB: kKapOOHATa HATPHUS U COSTHON KUCIOTHI, cynbdara meau( 1)
U TUIApOKCHIA HaTpus. B3aumoselictBue cBexeocaxaeHHoro ruapokcuaa meau(ll) ¢ pacTBopom TIIrOKO3bI TIPU OOBIYHBIX YCIOBUIX U
IpY HArpEeBaHUMU.

[IpuMepbl IPOCTHIX U CIOXKHBIX BEUIECTB B PA3HBIX arperaTHhIX COCTOSHUSX.

[ITapocTep:KkHEBBIE MOJEIN MOJIEKYJI METaHA, aMMHAKa, BOJBI.

[IpakTuueckas padora 1

ITpuemsl 6e3omacHOM pabOThI ¢ 000pyI0BaHUEM U BeliecTBaMu. CTpoeHHE TIJIaMEHH.

ITpakTryeckas padora 2

OuucTka 3arpsiI3HEHHO TOBAPEHHOM COJIH.

JIaGopaTopHBIEC OIBITHI:

PaccMmoTpenne BemecTB ¢ pa3nTuyHbIMUA (U3HUECKIMU CBOMCTBaMH. Paznenenne cmecu ¢ moMoIbpio Marauta. [Ipumepst ¢puzndeckux
Y XUMUYECKUX SIBJICHUU.

O3HakoMIieHHEe ¢ 00pa3liaMu IPOCTHIX (METAIBl U HEMETAILIbI) U CJIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MOPOJI.

Pasnoxenne ocHoBHoro kapoonata menu (II). Peakuus 3amenieHust Me1u 5Kee30M.

YnpaxHeHus U 3aJ1a4u:

VYrpaxHeHus Ha onpeJieNIeHUe BaJIEHTHOCTH JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX.

VYrpaxHeHus Ha cocTaBieHue (popmMysn OMHAPHBIX COEAMHEHUN 110 U3BECTHOM BaJICHTHOCTH.



VYrpaxHeHus Ha onpeleNIieHUe COCTaBa MPOCTEUIINX COSUMHEHUM 110 UX XUMUYECKUM (hopMyiam.
VYpaxHEeHUs B COCTABICHUN XUMUYECKUX YPABHEHU.

Brruncnenre oTHOCUTETbHON MOJIEKYJISIPHON Macchl BeIIecTBa o GopmyJie.

Brruncnenrne MaccoBOi 1011 3JIEMEHTA B XUMUYECKOM COCTMHEHHH.

YcranoBnenue npocreiiiei GopMysibl BEIIECTBA MO MACCOBBIM JOJISIM 3JIEMEHTOB.
Heob6xonumoe o6opyoBaHue:

[lepuoauyeckas cuctema xumuueckux snemeHToB JI. . Menpaeneena. (IICXD)
[ITapocTep:kHEBBIE MOAETN MOJIEKYII.

Mojenu KpucTalIMueCKUX PELIeTOK.

XUMHUYECKUE PEAKTUBBI M OOOpPYJAOBAaHHWE B COOTBETCTBUU C METOAMYECKUMH YyKa3aHUSIMHU K JE€MOHCTPAIlUOHHBIM OIBITAM U
NPaKTUYECKUM paboTam.

Tema 2. Kucaopoa (5 4.)

Kucnopon. Haxoxnenue B mpupojne. [lonydyenue kuciopona B 1a0OpaTOpUud U MPOMBIINUIEHHOCTH. Du3nyeckne M XUMHUYECKUE
cBoiictBa kucinopona. I'openue. Okcupawl. IIpumenenue kuciopona. KpyroBopor kucinopoma B npupoge. O30H, amioTpomnus
kucinoponaa. Bo3ayx u ero coctas. 3amnuTa atMoc(hepHOro Bo3AyxXa OT 3arps3HEHH.

JleMOHCTpanuu:

du3nuecKkue U XMMUYECKUe CcBoOMcTBa Kuciopoaa. [lonmydenne u coOupanue KHCIOpPOAa METOAOM BBITECHEHHS BO3AYyXa M METOJ0M
BBITECHEHUS BOJbI. Y CIIOBHSI BOBHUKHOBEHUS U MPEKPAILLICHUS TOPEHUS.

[IpakTrueckas padota 3

[Tony4yenne u CBOMCTBA KUCIOPOAA.

JlaGopaTopHBIE OTBITHI:

O3HakoMJieHHe ¢ 00pa3iiaMu OKCUJIOB.

YnpaxHeHus U 3aJ1a4i:



VYnpaxxkHeHus Ha cocTaBieHue (GOpMyJ OKCHIOB 10 U3BECTHON BaJ€HTHOCTH.

VYIpa)xHEeHUs B COCTABICHUH YPAaBHEHUN PEAKLUN TOPEHUsI CII0KHBIX BEIIECTB.

Heob6xonumoe o6opyoBaHue:

[lepuoauueckas cuctema xumuueckux 3nmemeHToB JI. . Mengeneena. (IICXD)

XUMHUYECKHE PpPEaKTHUBbI M OOOPYJOBAaHUE B COOTBETCTBUU C METOJWYECKUMH YKa3aHUAMHM K JE€MOHCTPALlMOHHBIM OIBITaM H
NpaKTUYECKUM paboTam.

Tema 3. Boxopona (34.)
Bonopon. Haxoxnenue B mpupose. [lonyuenue Bogopoaa B 1a00paTopuu U MPOMBIILICHHOCTH. DU3NYECKHEe U XUMUYECKHE CBOMCTBA
Bogopoaa. Bomopoa — BocctanoBUTE M. Mephl 6€30nacHOCTH TIpU padbote ¢ BogopoaoM. [Ipumenenne Bogopoa.

JlemoHcTpanuu:

[Tonyuyenue Bomopoa B anmnapare Kunmna, mpoBepka Boopoaa Ha YUCTOTY, TOPEHHE BOJAOPO/Ia Ha BO3AYXE U B KUCIOPOJIe, coOupaHue
BOAOPOAA METOJAOM BBITECHEHUEM BO3AyXa U BOJIBI.

[TpakTrueckas padora 4

[Tomyuenue Bogopoaa U UCCIEIOBAHUE €TO CBOMCTB.

JlaGopaTopHBIE OTIBITHI:

B3aumoneiictBue Bogopozaa ¢ okcuaom meau (11)

YnpaxHeHus U 3aJ1a4u:

YrnpaxxHeHust Ha cocTaBieHue (OpPMYJ COSTMHEHUN 1O N3BECTHON BaJCHTHOCTH.

VYrpaxHeHus B COCTaBJICHUN XUMUUYECKUX YPaBHEHUH.

HeobOxoanmoe o0opyaoBaHue:

ITepuonnueckas cuctema xumudeckux anmeMeHToB Jl. . Menzaeneena. (IICXDI)

XUMHUYECKHE PEaKTUBBI U 000PYI0BaHUE B COOTBETCTBUU C METOJUYECKUMU YKA3aHUSIMU K IEMOHCTPAIIMOHHBIM OMBITaM.



Tema 4. PactBopsl. Boaa (6 4.)

Bona. Boga B npupoje u cnocoObl €€ ouncTku. Alparus BoJbl. XMMUYECKUE CBOMCTBA BOABL. B3auMojelcTBHEe BOJbI C OKCHIAMU
METaJUIOB U HeMeTasuioB. [Ipumenenne Boabl. Boga — pactBoputens. PactBopuMoCTh BelIeCTB B Bojie. MaccoBasi 107151 paCTBOPEHHOTO
BEILIECTBA.

JlemoHcTpanuu:

Ananu3 Boael. CuHTE3 BOJIBI. B3ammojelicTBre BOJIBI C HATPUEM, KaIbIIMEM, MAarHUEM, OKCHIOM KajbIlus, okcuaoM yriepoaa (IV),
okcuaoM (ocdopa (V) 1 UCTIBITAHKE MTOTYUYESHHBIX PACTBOPOB MHIUKATOPOM.

[Ipaktuueckas pabora 5

[TpuroToBieHHe pacTBOPOB COJICH C ONPEICIICHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEILIECTBA.

YupaxHEeHUS U 3a/1a4u:

Haxosxnenue MaccoBoii 1011 pacCTBOPEHHOTO BEIIECTBA B paCTBOPE.

Brrunciienne Maccbl pacCTBOPEHHOTO BEIIECTBA M BOJIBI JIs IPUTOTOBJICHUS pPACTBOPA ONPEIEICHHON KOHIIEHTpAINH.

Heob6xonumoe o6opyaoBaHue:

ITepuonnueckas cucrema xumudeckux aneMenToB 1. . Menzaeneena. (IICXDI)

XVWMHUYECKHE PEaKTHUBBI M O0OPYJOBAaHHME B COOTBETCTBUU C METOJMYECKUMHU YyKa3aHUSIMU K JEMOHCTPAIMOHHBIM OIBITAM U
IPaKTUYECKUM padoTam.

Tema 5. KosinuecTBeHHbIE OTHOLIEHUSI B XUMMH (5 4.)

KonmdectBo BemecTBa. Monb. MoinsipHas macca u MOJIIpHBIN 00beM. 3akoH ABoraapo. MomnspHbiii 060beM Ta30B. OTHOCUTENbHAS
IJIOTHOCTh ra3oB. OObEMHbIE OTHOIIEHUSI Ta30B MPHU XMMHYECKUX peakuusx. [Ipocreifiine pacuersl MO YpaBHEHUSM XUMHYECKHUX
pEaKIHnii.

JleMOHCTpauuu:

XHUMUYECKHE COCTMHEHNS KOJIMYECTBOM BeleCcTBa | MOJIb.

YnpaxHeHus U 3aJ1a4i:



Brruncnenus ¢ UCIOJIb30BAaHUEM MOHATUN «MaCCay, «MOJIbY, «KOJIUYECTBO BEIIECTBA», KMOJISIPHAS MACCay, «MOJIIPHBIA 00bEMY.
OOBbeMHBIE OTHOIIICHUS Ta30B MPU XUMUUYECKUX PEAKIIUSX.

PacyeTsl 0 ypaBHEHUAM XUMUYECKUX PEAKLUN.

Heob6xonumoe o6opyoBaHue:

[lepuoauueckas cuctema xumuueckux snmemeHToB JI. . Mengeneena. (IICXD)

Tema 6. BaxxHeillne KjIacchl HeOPraHuvdecknx coeguHeHui (12 4.)

OCHOBHBIE KJIACChI HEOPTaHUUYECKUX coenHeHn. HoMeHKaTypa HeOpraHu4eCKux BELIECTB.

Oxcuapl. OkcUibl METAJVIOB U HEMETAUIOB. DU3NUECKHE U XUMUYECKHE CBOMCTBA, MTOJYUYEHUE U PUMEHEHUE OKCUIOB.

I'uapokcuasl. Knaccudukamnus ruapokcuaoB. OcHOBaHUS, Kiaccu(pUKaIUs U CBOMCTBA: B3aUMOJIEHCTBUE C OKCHJIAMH HEMETAJIOB,
KucioTamu. Peakius HeUTpaau3auu.

AMdOoTEpHBIC OKCHJIBI U TUIPOKCHUJIBI.

Kucnotsl, knaccudukarus 1 CBOWCTBA: B3aUMOJICHCTBUE C METaJlIaMU, OKCHJIaMH METaJUIOB. BBITECHUTEIbHBIN Psil METaJIIOB.
KucnoTHO-0CHOBHBIE MHIUKATOPHI.

Comu. Cpennue conu. B3zaummoneicTBue coneil ¢ MeramiamMu, KUciaoTamu, mienodamu. CrocoObl mosrydeHus cojieid. CBs3b MEXIY
OCHOBHBIMM KJIACCAMM HEOPTAaHUYECKUX COCTUHECHUM.

JlemoHcTpanuu:

OO0pas1el OKCHUIOB, KACTIOT, OCHOBaHUH | cojeil. HeliTpanuzamnus menoun KUCIOTON B MPUCYTCTBUU MHAMKATOPA.

[IpakTrueckas padora 6

Pemenue skcnepuMeHTAIBHBIX 3a71a4d MO TeMe: « BaxkHenme Kiacchbl HEOPraHMYECKUX COCAUHEHUIM.»

JlaGopaTopHBIE OTBITHI:
OnbITHI, TIOATBEPKAAIONINE XMMUYECKUE CBOMCTBA OKCUOB, KUCIIOT, OCHOBaHUH, aM(POTEPHBIX THAPOKCUIOB U COJICH.
YnpaxHeHus U 3aJ1a4i:



PacyeTsl 0 ypaBHEHUAM XUMUYECKUX PEAKLUN.

Heob6xonumoe o6opyoBaHue:

[lepuoauueckas cuctema xumuueckux snemeHToB JI. . Mengaeneena. (IICXD)

XUMUYECKHE PEaKTUBBI M OOOpYyNOBaHHE B COOTBETCTBUU C METOJUYECKHUMH YKAa3aHUSAMU K JIEMOHCTPAIMOHHBIM OIBITaM |
MPaKTUYECKUM paboTaM.

Tema 7. Ilepuoguyeckuii 3aK0H U epuoANYecKasi cucTeMa XuMmuueckux djieMenToB . M. Menageneesa. Ctpoenune atoma (8 u.)

[lepBoHauanbHbIE MOHATHS KIACCU(UKAIIMM XUMUYECKHX 3JIeMEHTOB. [loHsATHE O TpyImmax CXOAHBIX AJIEMEHTOB. EcTecTBEHHBIC
CeMeNCTBa XMMHUUYECKUX 3JIEMEHTOB: 1I€JIOUYHbIE METAJIIbI, TAJIOT€HbI. biiaropoaHeie rasbl.

[lepuognueckuii 3axon J[. M. MenneneeBa. Ilepumonnueckas cucTteMa Kak €CTECTBEHHOHAay4Has KilacCU(PUKAIMS XUMHYECKUX
AJIEMEHTOB.

Tabnuuynass Qgopma mnpencTaBieHUs KiIacCH(PUKALUU XUMHUYECKHX 53JeMeHTOB. Ctpykrypa Tabmuubl «llepuomunyeckas cucrema
xumudeckux snemeHtoB Jl. M. MenneneeBa» (kopoTkas ¢opma): A- u b-rpynmsl, nepuoabl. Oundyeckuil CMBICI MOPSAIKOBOTO
(aToMHOr0) HOMEpA, HOMEpa NePUoa U HOMEpa IPYIIIbI (IS 3JIEMEHTOB A -TPYIIN).

Ctpoenue aroma: sIpo M dJIEeKTpoHHas 00omouka. COCcTaB aTOMHBIX SiZIEp: MPOTOHBI U HEUTPOHBI. M30TOmBI. 3apsig aTOMHOTO sjpa,
MacCOBOE YUCJIO U OTHOCUTEIIbHAs aTOMHAsl Macca.

CoBpemenHas HopMyITUPOBKA MOHATHS «XUMHUUYECKUNA SJIEMEHT.

DneKkTpoHHAsE 000JI0UKA aTOMa: MOHSATHE 00 YHEPTeTUYECKOM ypOBHE (JIEKTPOHHOM CIIO€), €ro EMKOCTH. 3alOoIHEHUE YIIEKTPOHHBIX
CJIOEB y aTOMOB DJJIEMEHTOB MAaJlbIX TMEPHUOJIOB. DJEKTPOHHBIE CXEMBbI M 3JIEKTpoHHO-Tpaduueckue ¢opmynsl. CoBpeMeHHas
dbopMyIHpOBKa MEPUOANIESCKOTO 3aKOHA.

3HaueHUe NEePUOIMUECKOTO 3aKOHa JJIs1 pa3BUTHUs Hayku. JKu3Hb 1 HayuHblid nojasur [{.M1.MeHneneena.

JlemoHcTpanuu:

[Tepuonndeckas cucrema xumudeckux anmeMeHToB 1. . Mengeneena. (IICXDI)

Pu3nyecKue CBOMCTBA MIEJTOYHBIX METAJIIOB.
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B3auMmopeiicTBie OKCUI0B HaTpusi, MarHus, pocgopa, cepsl ¢ BOJIOH, UCCIEIOBAHNE CBOWCTB MOIYYEHHBIX MTPOTYKTOB.
B3aumopenicTBue HaTpUs U Kajaus ¢ BOAOM.

dusnyecKkue CBOMCTBA TAJIOTEHOB.

B3aumoneiicTBue atoMUHUS € XJIOPOM, OPOMOM U HOJIOM.

YnpaxHeHus U 3aJ1a4u:

VYpaxxHeHUs HA OCHOBHBIE XapPAKTEPUCTUKU aTOMA XUMUYECKOTO JIEMEHTA.

VYpaxxHeHUs HAa CPAaBHEHHUE CBOWCTB XMMHUYECKUX JIEMEHTOB Ha OCHOBaHMHU uXx noJioxkeHus B [ICXD J1. 1. Menpaeneena.
Heob6xonumoe o6opyoBaHue:

[Tepuoauyeckast cuctema xumuueckux 3nmemeHToB JI. . Menpaeneena. (IICXD)

XUMHUYECKHE PEaKTUBBI U 000PYyI0BaHUE B COOTBETCTBUU C METOAUYCCKUMH YKA3aHUSIMU K JIEMOHCTPAIIMOHHBIM OITBITaM.
Tema 8. Xumnueckas cBsizb. CTpoenue Bemecrna (9 4.)

DIEKTPOOTPHUIIATEILHOCTh XUMUUECKUX AIeMEeHTOB. OCHOBHBIE BHUJIBI XUMUUYECKOM CBSI3U: KOBAJICHTHAsI HETOJISpHAs M KOBaJICHTHAS
noJisipHasi cBsA3b. loHHas CBs3b. BaJIeHTHOCTD, CTETICHL OKUCIICHUS, 3apsi/l HOHA.

JlemoHcTpanuu:

CormocraBienne GU3NKO-XUMUUYECKUX CBOMCTB COSTMHEHHM C KOBAJICHTHBIMA M HOHHBIMH CBSI3SIMH.

YnpaxHeHus U 3aJ1a4u:

VYrpaxHeHHs Ha Onpe/ie/ieHHe TUITA XUMHYCSCKON CBSI3H B COCTMHEHUSX; COCTABJICHUE CXeM 00pa30BaHUS CBI3CH B COCTMHCHUSX.
VYrpaxHeHds Ha ONpPEACIICHHUE CTEIIEHW OKHCIICHHS 3JICMCHTOB B COCIMHCHHH; COCTaBJIeHHE (POpMyibl BelIecTBa IO CTEIICHU
OKHCJICHHUS 3JICMECHTOB.

HeobOxoanmoe o0opyaoBaHue:

ITepuonnueckas cuctema xumudeckux aneMeHToB 1. . Menaeneena. (IICXDI)

Psit a5eKTpooTpHIaTeIbHOCTH XUMUYCCKHUX JJICMEHTOB.

XHWMHYECKHE PEaKTUBBI U 000PYyTOBAaHUE B COOTBETCTBUHU C METOAUICCKUMH YKA3aHUSAMH K JEMOHCTPAIIMOHHBIM OIIBITAM.
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Conep:kanmne y4eOHOI0 npeamera
10 kanacc:
Tema 1. Knaccupuxanus xumudeckux peakuuii (7 4.)

PeaKI_II/II/I: COCAMHCHUA, PA3JIOKCHUA, 3aMCUICHUA, ooMeHna. Crernenb okuciaeHHS. OKHCIUTEIBHO- BOCCTaHOBUTEIBHBIC peakuuu.
OKI/ICJII/ITGJIB, BOCCTAaHOBHUTCIIb, IIPOLICCCHI OKHUCIICHUS, BOCCTAHOBJIICHUA. CocraBienue ypaBHeHI/Iﬁ OKHCJIINTCIIBHO-BOCCTAaHOBHUTCIBHBIX
peaKLII/Iﬁ C IIOMOIIIBIO MCTOAAa SJICKTPOHHOTO Oajanca.
TennoBbie 3(1)(1)GKTI)I XUMHYCCKHUX peaKIIHﬁ. 9K3OTepMI/I‘IGCKI/IC U SHAOTCPMHUUCCKHC PCAKIINU. TCpMOXI/IMI/I‘IeCKI/IG YPaBHCHUA. 3akoH
COXpAaHCHUA U TIPCBpAIICHHA SHCPIHUH. PacueTsl o TCPMOXUMHUYUCCKHUM YPABHCHUAM. CKOpOCTB XUMHYCCKHNX peaKuHﬁ. CDaKTOPBI,
BJIIMAIOINUC HAa CKOPOCTb XHMMHWUYCCKHX peaKum?I. HGpBOHa‘{aJIBHBIe MpCaACTaBJIICHUA O KaTaJIn3e. O6paTI/IMLIC pPCaKkuunm. [lonsiTue o
XUMHNYCCKOM PAaBHOBCCHU.

Tema 2. XumMnuyeckue peakiuu uaylue B BOAHbIX pacTBopax (12 4.)

CylHOCTh Mpoliecca EKTPOTUTUUECKON JUCCOLMAIUUA. DIEKTPOIUTHI U HEeIeKTpouThl. MoHbl. KaTnonsl u annonsl. ['uapaTHas
TEOpHsSI PACTBOPOB. DJICKTPOJUTHYECKAs JTUCCOLMAIMSA KHUCJIOT, OCHOBaHWH, cosie. CrnalOble W CHIIbHBIC 3JeKTpOoiauThl. CTeneHb
nuccornanuu. Peaknuy MOHHOrO OoOMeEHa. YCIIOBHs TNPOTEKaHUs peakiuii oOMeHa 10 KOHIA. XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX COCIMHCHUH B CBETEC INPEACTaBICHUNA 00 JJICKTPOJMTHYCCKONH MHCCONMAIMA M  OKHCIHTEIbHO—
BOCCTAHOBHUTEIBHBIX peakiusix. [[oHATHE O THAPOIU3E COJIEH.

Tema. Hemeransl (2 4.)

OOmast xapakTepuCTHKa HEMETAJUIOB IO WX IOJIOKCHUIO B TMEPUOJMUYECKOM cUCTeMe XUMHuYeckux ayemeHtoB J[.JM.Menneneena.
3aKOHOMEPHOCTH M3MCHEHUS B IEPHOAaX W Tpymnmax (GU3NYECKUX M XUMHYECKUX CBONCTB IMPOCTBHIX BEMISCTB, BBICIINX OKCHIOB U
KHCJIOPOJI COJIepIKAIINX KHUCIOT, 00pa3oBaHHbIX HeMeTtaiamu I-III mepuonoB. BomopoaHsie coenHeHUsT HEMETAIOB. M3MeHeHne
KHCIIOTHO-OCHOBHBIX CBOMCTB BOJIOPOJIHBIX COEUHEHUMN

Tema 3. I'anorens (5 4.)
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Hewmeramnel. 'anorensl. IlonokeHue B MEPUOAUYECKON CUCTEME XUMHUUYECKHUX DJJIEMEHTOB, CTPOCHME MX aToMoB. HaxoxxaeHue B
npupoze. Ou3nyecKkue 1 XMMUYECKUE CBOMCTBA rajoreHos. [lonydenne u npuMeHeHre rajoreHoB. Xinop. Pusnyeckue U XUMAYECKUE
cBoictBa xiopa. IIpumenenume xmuopa. XnopoBopopon. Pusmueckue cporctBa. Ilomyuenune. ConsiHasg KHCIIOTa W €€  COJM.
KauectBeHHas peakius Ha XJ0opu — HOHBI. Pacnio3HaBaHue XJI0pU10B, OpOMUIOB, HOJUIOB.

Tema 4. Kucsaopoa u cepa (7 4.)

[TonoxeHue B MEPUOAMYECKON CHUCTEME XMMHUYECKUX BJIEMEHTOB, CTpoeHHE uUX atoMoB. Cepa. Amnmorponusi cepbl. Ouznveckue u
xumuyeckue cpoictBa. Haxoxnenue B npupoge. IIpumenenne cepbl. CepoBopopon. CepoBomopoaHas KHCIOTa M €€ COJM.
KauectBennass peaxius Ha cyinbdua- uonbl. Oxcup cepbl (IV). Cepnas kuciora. XUMHUYECKHE CBOWCTBA pa30aBlICHHOW U
KOHIICHTPUPOBAHHOMW CEepHOU KuciaoThl. KadecTBeHHass peakuusi Ha Cyibhar- HOHBl. XUMHUYECKHUE PEAKIMHU, JIekKal[ue B OCHOBE
MOJTYYEHUSI CEPHOM KUCIIOTHI B MPOMBIIUIEHHOCTHU. [[pMeHeHne CEpHOM KUCIOTHI.

Tema 5. A3ot u ¢pocdop (8 4.)

[TonoxxeHne B MEPUOIUUECCKON CUCTEME XUMHUECKUX JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (hU3WYECKHE M XHUMHYECKHUE CBOMCTBA,
nosydyeHue u npumeHenne. Kpyropopor azora B mpupoae. AMMuak. @u3nyeckue 1 XUMUYECKUE CBOMCTBA, MOJy4YeHUE, IPUMECHEHHUE.
Conu amMmMmoHMs. A30THasi KHUCJIOTa U €€ cBoWcTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KHCIOTHI. lloilyyeHue a30THOM KUCIOTHI B
naboparopuu. XUMHUYECKHE PEaKIUH, JIe)Kalie B OCHOBE IMOJTYYEHHs] a30THOM KHCIIOTHI B NMpoOMbIIUIeHHOCTH. [Ipumenenne. Conu.
Azotabple ynoopenus. @ochop. Amnorponus. Ousnueckue n xumudeckue corcta. Okcua dochopa (V). dochopHas kucioTa, ee
COJIM ¥ yA0OpEHMUSI.

Tema 6. Yriepon u kpemuuii (9 4.)

[TonoxeHne B NEpUOANYECKON CUCTEME, CTPOEHHUE aTOMOB. Yriepoa. Aiutorponus. Ouzndeckrue 1 XMMUYECKHE CBOMCTBA YIJIEpOAa.
AncopOrusi. YrapHsbIil ra3. YTIeKUCblid ra3. YTolbHAs KUCJIOTa U ee coiu. KauecTBeHHasl peakiius Ha KapOooHaT — noHbl. KpyroBopot
B nnpupoae. Kpemunii. Oxcun kpemuus (IV). KpemuueBas kucinora u ee conu. Ctekio. LlemeHT.

Tema 7. Merasibl (13 4.)
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[Tomoxxenue B MepuoaUIECKON CUCTEME, CTPOEHUE aTOMOB. MeTanmueckas cBA3b. @U3nuecKue CBOMCTBA. Pl aKTUBHOCTH METAJIOB.
cBoiicTBa MeTayuioB. O0mue cnocoos! nonyuenus. CraBel MmetamioB. 1llenounsie metaisl. [lonoxkeHne B nepuoanuecKon cUCTEME,
cTpoeHre atoMoB. Dusznyeckue U XUMU4YecKue cBoucTBa. lIpumenenue. Haxoxaenue B npupoge. lllenoyHo3emenbHble METAIUIIBIL.
[Tomoxxenne B MEPUOIUYECKOM CUCTEME, CTpOECHHE aToMOB. Dusnueckue M xumuyeckue cBouctBa. [Ipumenenune. Haxoxnenue B
npupozae. Maruuii U Kanpuui , UX BakHeHne coequHeHus. JKecTKocTb BOJIbI U CIIOCOOBI ee ycTpaHeHus. Amomunuil. [lonoxenue B
[IEpUOANYECKON CHUCTEME, CTpoeHue aToMoB. dDusnueckue M XuUMHUYeCcKUe cBoucTBa. Ilpumenenue. Haxoxxknenue B mnpupoze.
AMdorepHOCTh OKcHIa U ruApokcuia amoMunud. XKeneso. [lonoxxeHre B nepruoguyeckoil cucteme, cTpoeHue aroMmoB. dusnueckue u
xuMuudeckue cBoucrtBa. lIpumenenne. Haxoxnenue B mpupoge. BaxHeniine COeIMHEHHUs Kejle3a: OKCUIbI, TMIAPOKCUABI U COJIU
xene3a (II) u xxenesa (I1I). KauectBeHHast peakiiys Ha HOHBI.

Tema 8. IlepBoHavasibHbIE MpeaCTABICHHUS 00 OPraHuYecKuX BemecTax (7 4.)

[Ipeamer oprannueckoit xumuu. Heopranudeckrue U OpraHMYECKrUe COSTMHEHMs. YTIEpOoJ — OCHOBA KU3HU Ha 3emiie. OCOOCHHOCTH
CTPOEHHUS aToOMa YIjepoJa B OPraHMYECKHX COCAUMHEHMSX. YTieBojopoabl. [IpenenbHbie yrieBogoponbl. MeTaH, 3TaH, MPOMaH.
CrpyktypHBIe (hOPMYJIBI YTIIEBOIOPOIOB. [ OMOIOTHUECKUH PsiJl IPeaeIbHBIX YIIeBOA0poa0B. ['oMooru. dusznueckue U XUMHIECKUE
CBOMCTBA MPEAEIbHBIX YII€BOAOPOAOB. Peakumu ropenne u 3amemenud. Haxoxnenue B nmpupoae. [Ilpumenenue.

HenpenenbHble yrieBomopoabl. DTUICHOBBIN Pl HENPEIEIbHBIX YTIE€BOAOPOAOB. JDTWIEH. PU3NUECKUE U XUMUYECKUE CBOMCTBA
stwieHa. Peakums npucoenuHenus. KadecTtBeHHble peaknuu. Peakmusa nonmumepuszauuu. [lommstuiien. IlpumeneHne 3TUIICHA.
ALIETUIICHOBBINA Pl HEMPEAEIbHBIX yIieBoA0poaoB. AnetriieH. CBolicTBa anetwieHa. [Ilpumenenue. [Ipon3BoaHbIe yriaeBoa0poOI0B.
Kpatkuii 0030p OpraHMYECKHX COEIWHEHUW: OJHOATOMHBIE CIHMPTHI, MHOTOATOMHBIC CHHUPTHI, KapOOHOBBIE KHUCIOTHI, CIOXKHBIC
a(GUpPBI, KHUPHI, YTIEBOABl, AMHUHOKHUCIOTHI, Oenku. Ponp OenkoB B opranusme. [loHATHE O BBICOKOMOJICKYJISIPHBIX BEIIECTBAX.
CrpykTypa MNOJMMEPOB: MOHOMEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MojJuMepuzauuu. llomusTuneH, NOAUIpPONUIIEH,
MTOJIMBUHUJIXJIOPHI.

Y4e0HO-MeTOAUYECKUI KOMILIEKC
Pymzutuc I'.E. Xumus: 8 ki.: yue0.n5s odmeoopazosar. Yupexaenuit / I'.E. Pynsutuc, @.I'. ®enbaman. — M.: IIpocBenienue.
Xumust: 8§ KI1.: 3JIEKTPOHHOE MPUIIOKEHUE K YUCOHHKY.
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IMapa H.H. Xumusi: 3anaunuk ¢ «nomoiHukomy: 8-9 kiaccsl / H.H. T'apa. — M.: IlpocBemienue.
Ilnanupyembie pe3yjibTAThI OCBOEHUSI Y4€OHOI0 MpeIMeTa «KXUMHS» HA YPOBHE OCHOBHOTO 00111€ro 00pa3oBaHus

N3yyenne XMMUM B OCHOBHOM IIKOJIE HAIMPABJIEHO HA JOCTHKEHUE OOYYAIOIIMMUCS JTUYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX
pE3yJIBTATOB OCBOECHHUS y4€OHOIO IIpeIMeETa.

JIn4HOCTHBIE Pe3yJbTATHI:

JIMYHOCTHBIE pPE3yJabTaThl OCBOCHHA MPOTrpaMMbl OCHOBHOT'O 06IJ_I€FO 06pa30BaH1/151 JOCTUTI'aOTCA B XOAC 06yquI/151 XUMHH B CIUHCTBC
yq€6HOﬁ U BOCHUTATEIILHOM ACATCIIBHOCTHU OpFaHI/ISaIII/II/I B COOTBCTCTBUU C TPAAHUIIMOHHBIMU pOCCHﬁCKHMH COLIMOKYJIBTYPHBIMH N
AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMH, IPUHATBIMU B O6III€CTB€ ImpaBujJiaMu U HOPpMaMHU ITOBCACHUA U CHOCO6CTByIOT mnmponeccam
CaMOIIO3HaHUA, CaMOPA3BUTHUA U COMUATIU3AlTNH O6yanOHIHXCH.

JIMYHOCTHEBIE PE3YIbTATHI OTPAKAIOT C(l)OpMI/IpOBaHHOCTI), B TOM YHCJIC B 4aCTH:

ITaTpHOTHYECKOTO BOCTIMTAHUS

1) IICHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYCCKOMY W HAy4YHOMY HACIICUIO, IOHUMAHUS 3HAYCHHS
XUMHYECKOM HAyKd B JKM3HH COBPEMEHHOI'O OOINECTBA, CIIOCOOHOCTH BIIAJICTh JOCTOBEPHOW HMH(POPMAIMEH O IepeoBbIX
JTOCTIKCHUSAX M OTKPBITUSIX MHUPOBOH M OTCUYCCTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWMCTBE MHUpa H
00IIIeCTBa;

I'paxxpaHCKOro BOCIMTAHMS
2)  TpEACTaBICHUS O COIMAIBHBIX HOpPMax W TpaBHIaX MEXJIMYHOCTHBIX OTHOIICHWA B KOJUICKTUBE, KOMMYHHKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-UCCIIeI0BaTEeIhCKON, TBOPUYECKON U APYTUX BUAAX AESITEIbHOCTH; TOTOBHOCTHU K
pa3HO- 0Opa3HOW COBMECTHOW [EATEIbHOCTH TPHU BBHIMOJHEHUM YYEOHBIX, TO3HABATEIBHBIX 3a/]a4, BBIOJHCHHH XHUMHYECKUX
AKCHEPUMEHTOB, CO3JAaHUU YUYEOHBIX IMPOEKTOB, CTPEMJICHUS K B3aUMONOHMMAHHMIO M B3aMMOMNOMOILIM B MpOLEcCe ATON ydyeOHOU
NEATEeNIbHOCTU; TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKM CBOMX TOBAPHUILIEH C TO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;
[leHHOCTH HAYYHOTO MMO3HAHUS
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3)  MHUpPOBO33PCHYECKHX MPEJCTABICHUNH O BEIIECTBE M XHUMHYCCKOH pEakKIWh, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH W COCTaBIIAIOIMIMX OCHOBY JUISi TIOHMMAHHS CYIIHOCTH HAYYHOW KapTHHBI MUpA; MPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJBI, B3aUMOCBS3SX YEJIOBEKa C TPHPOJHONW CpEIOM, O POJM XUMHUU B IMO3HAHUU ITHX
3aKOHOMEPHOCTEM;

4)  mo3HaBaTEIbHBIX MOTHBOB, HAIMPABJICHHBIX Ha IOJYYCHHE HOBBIX 3HAHUHW 10 XHMHH, HEOOXOIHMMBIX I OOBSICHCHHS
HA0JIF0TAEMBIX TPOIIECCOB M SIBJICHHIA,

5)  mno3HaBaTeabHOM, MH(GOPMAIIMOHHOW M YNTATEIBCKOU KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSTEILHOW paObOThI ¢ YU4COHBIMU
TEKCTaMH, CIIPAaBOYHOM JIMTEPATYPOU, JOCTYITHBIMH TEXHUYECKUMH CPEACTBAMHU WH(OPMAITMOHHBIX TEXHOJIOTHA;

6) wuHTEepeca K OOYUYEHHIO M IMO3HAHHIO, JHO0O03HATEILHOCTH, FTOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpPa30BaHHIO, MPOCKTHOW M
UCCIIeIOBATEIBCKOM JCATCIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS 00yUYEHUS B JlajbHEHIIIEM;

@opMupoBaHusi KyJbTYPbI 310POBbSI

7)  OCO3HAHWsI IIEHHOCTH >KU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3JI0OPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 KHU3HH,
OCO3HAHMS TIOCJIEJICTBUM W HENPUATUS BPEAHBIX MPUBBIYEK (YHNOTPEOJICHUS ANKOTOJs, HAPKOTHUKOB, KypEHHS), HEOOXOIAMMOCTU
coOroIeHus MpaBuil 0€30MaCHOCTH IPU OOPAIIEHUH C XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU;

TpyaoBoro BocnuTaHus

8)  wuHTepeca K MPAKTHYECCKOMY H3YyYEHHIO mpodeccuil U Tpyna pas3iudHOro poja, YBaXXCHHE K TPYAY W pe3ybTataM TPYAOBOii
JESTEIBbHOCTA, B TOM YHCJIE€ HAa OCHOBE NMPHUMEHEHHS MPEJAMETHBIX 3HAHUW MO XWMHUH, OCO3HAHHOTO BHIOOpA WHIWBUIYAJIbHOU
TPACKTOPUHU MPOAOHKEHHS 00pa3oBaHus ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U
MOTpeOHOCTEH; yCHEeNHON MPodeCcCHOHANBHON NIEATEIIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHH; TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHansHOM cpene;

IKOJIOTHIECKOT0 BOCITUTAHUS

9)  9KOJOrMYecKH Iejecoo0pa3HOro OTHONICHHWS K TMPHUPOJAE KaK HWCTOYHUKY JKM3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHWUS,
MOHUMAaHUS TIEHHOCTH 37I0POBOTO M 0Oe30MmacHOro o0Opa3a KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXMYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJICHUS MPaBUII 0€30MIaCHOTO MOBEICHUS TIPU padOTe C BENIECTBAMH, a TAKXKE B
CUTYaIIHUSX, YyTPOKAIOMINX 3/IOPOBBIO M KU3HU JIFOICH;
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10) cnocoOHOCTH TPUMEHSTHh 3HAHWSA, IMOJy4YaeMble TPU W3yUYCHUH XUMHH, JUIS PEIICHHs 3aJad, CBSI3aHHBIX C OKpY)KaoUIeH
MPUPOAHON CPEeAOM, MOBBILIEHUSI YPOBHS SKOJOTUYECKON KYJIbTYPbl, OCO3HAHUS TJI00ATBHOTO XapaKTepa HKOJIOTMYECKUX MpodieM U
IyTEN UX PELICHHS TOCPEICTBOM METOIOB XUMUMU;

11) SKOJOTMYECKOTO MBINUICHUS, YMEHHS PYKOBOJCTBOBATHCS MM B TIO3HABATEIbHOW, KOMMYHHUKATHUBHOMN M COIMAIBHOM MPAKTHUKE.
MeTtanpeaMeTHbIe pe3y/JabTAThI

B cocraBe MeranmpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUMMbIE JUIsi (POPMUPOBAHUS MHUPOBO33PEHHUS OOILEHAay4YHbIE MOHATHS (3a-
KOH, TEOpHsl, MPUHLIHUII, TUIIOTe3a, (PaKT, cucTeMa, MPoIecC, IKCIEPUMEHT U Jp.), KOTOPbIE UCIONB3YIOTCI B €CTECTBEHHO-HAYUHBIX
y4eOHBIX MpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUU M3 ITUX NPEIMETOB (POPMUPOBATH MPEACTABICHHE O LEIIOCTHOM HAy4HOU
KapTUHE MHpa, M YHUBEpCaJbHble YydeOHbIE JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHMKATHUBHBIC, PETYJISTHUBHBIE), KOTOpbIE
oOecreunBaoT GOPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO YUeOHOM 1eITeTbHOCTH.
MeranpenMeTHble pe3yibTaThl OCBOEHHUS OOpa30BaTEIbHOM MPOrpaMMbl IO XUMHUU OTPaXKalOT OBJIAJICHUE YHUBEPCATbHBIMU
[I03HABATEJIbHBIMU JICHCTBUSMH, B TOM YHCJIE:

ba3oBbpIMU TOTHMYECKUMU TEUCTBUSIMHU

1)  yMeHHEeM HCIOJb30BaTh MPUEMBI JJOTHYECKOTO MBINUICHUS TIPH OCBOCHUHU 3HAHMM: PACKPBIBATH CMBICI XMMUYCCKUX TOHSITHIMA
(BBIIEIATH UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3h C IPYTUMHU MOHATUSIMH ), UCIIOJIH30BATh OHATHUS I OOBSICHEHUS
OTIEIbHBIX (DAKTOB W SABJICHUI; BHIOMpPATh OCHOBAaHUS U KPUTEPUU ISl KIACCU(PUKAIMKA XUMUYECKUX BEIIECTB M XHMHYECKUX
peakiuii; YCTaHaBIIMBAaThb NPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKAY OOBEKTAMU W3YUYEHHS; CTPOUTH JIOTUYECKUE PaACCYKIICHHUS
(MHIYKTHBHBIE, NEAYKTUBHBIE, [10 AHAJIOTMH); I€]aTh BBIBOJbI M 3aKIIOUYEHUS;

2)  yMEHHEM INPHUMEHSATH B MPOIlecce MO3HAHMS MOHATUS (IPEIMETHBIC 1 METANPEIMETHBIE), CHMBOJIINYECKHE (3HAKOBBIC) MOJIEIH,
UCIIOJIb3yeMble B XHMHUH, MPeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMble B XUMHUHU MOJENIbHBIE IMPEICTaBICHUS — XUMHUYECKHH 3HAK
(cuMBOI 37eMeHTa), XUMuYeckas (opMyJia U ypaBHEHUE XUMUYECKOW peakiuu — IMPH PelIeHUH y4eOHO-TT03HABATENIbHbIX 3a/1ay; C
y4€TOM 3TUX MOJEJBHBIX MPEACTABICHUN BBISABIATH W XapaKT€pU30BATh CYIIECTBEHHbIE INPHU3HAKH H3Y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB U XMMHYECKUX PEAKIUil; BBISBIATH O0IINE 3aKOHOMEPHOCTH, IPUUYMHHO-CIEACTBEHHBIE CBSI3H M POTUBOPEUNS
B M3y4acMBbIX IIpoleccax M SBJICHMSAX; IpeIarartb KPUTEPUH JUI  BBIABICHHS OTHUX 3aKOHOMEPHOCTEM W IPOTUBOPEUMH;
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CaMOCTOSATEILHO BBIOMpATh CHOCOO pelleHHs Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJBKO BAapUAHTOB pEILCHHUSA, BHIOMpAaTh Hanboiee
MOAXOASIINNA ¢ Y4ETOM CaMOCTOATENIBHO BbIIEIEHHBIX KPUTEPHUEB);

ba3oBbIMU HccleOBATENILCKUMU JEHCTBUSMHU

3)  yMCHHEM HCHOJb30BaTh IMOCTABJICHHBIC BOMPOCH B KAYECTBE HMHCTPYMCHTA IMO3HAHMS, & TAK)KE€ B KA4YEeCTBE OCHOBBI IS
(opMHUpOBaHUS TUIOTE3BI [0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBbIX CYKICHUM;

4)  npUOOpETCHHE OMBITA MO IIAHUPOBAHHIO, OPTraHU3AIUU U MPOBEJICHUIO YYCHUYECKUX SKCIICPUMEHTOB: YMEHUE HaOII0IaTh 3a
XOJIOM TIpoLIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3ynbTar, (OopMyJIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJbTaTaM
POBEIEHHOTO OMbITA, UCCIIEIOBAHNUS, COCTABIISITH OTYET O MPOJEIAaHHON padoTe;

PaGotoii ¢ unpopmariueit

5)  yMcHHEM BBIOMpATh, AHAIM3MPOBATH W HWHTEPIPETHPOBATH HH(MOPMAILMIO PA3JIMYHBIX BHIOB U (OPM MPEICTABICHHUS,
NOJy4aeMyl0 M3 Pa3HbIX UCTOYHMKOB (HAYUYHO-TIOMYJISIpHAS JIMTEpaTypa XMMHUYECKOTO COJIEpkKaHUs, CIPABOYHBIE MOCOOUS, peCcypChl
WHTepHeTa); KpUTUYECKU OLIEHUBATh IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHEM NIPUMEHSTHh Pa3lIMYHBIE METOJABI M 3alpOCHl MPH IMO- UCKE M OTOOpe MH(OpMAIMU U COOTBETCTBYIOUIMX JIaHHBIX,
HEOOXOAMMBIX [UUIsl BBIIIOJIHEHUS Y4YeOHBIX M II03HABATENbHBIX 3a/lay OIpeNeiIEHHOro THUMa; MPUOOpPETeHHE OmblTa B 00JacTH
UCMOJIb30BaHUsI UH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOH aKTMBHOI'O HCIOJIB30BAaHUS Pa3IUUYHbBIX
MIOMCKOBBIX CHUCTEM; CAMOCTOSTEIbHO BIOUpATh ONTHUMANIbHYIO (JOpMY NpEACTaBICHUS UHPOPMALMN U WTIOCTPUPOBAThH pelIacMble
3aJ]a4M HECJIOXKHBIMU CXEMaMU, AMarpaMMaMu, ApyruMu popMaMu rpaduky U UX KOMOMHALUAMU;

7)  yMEHHEM HCHOJb30BATh U aHATH3UPOBATH B MPOIecce YICOHOW U MCCIEeIOBATEIBCKOM NEATEIFHOCTH HH(POPMAIIHIO O BIUSHUU
IIPOMBIIIEHHOCTH, CEJIbCKOr0 X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH IPUPOIHOM Cpeibl;

YHuBepcanbHbIMH KOMMYHHKATUBHBIMU ACHCTBUSAMU

8)  yMmeHmeM 3amaBaTh BONPOCHI (B XOJ€ QUAIOTa /MM TUCKYCCHUH) IO CYIIECTBY OOCYXKTaeMOW TeMbl, (OPMYIHPOBATH CBOU
IIPEI0KEHHSI OTHOCUTENIBHO BBINIOJIHEHUS PEUIOKEHHON 3a1a4H;

9) mpuoOpereHHe OMbBITa MPE3CHTAMU pPE3YJIbTATOB BBIMOJHEHHS XUMHUYECKOTO OJKCIIEPHMEHTa (J1aOOpaTOpHOTrO OIbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);
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10) 3amHTEpPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH ITO3HABATEIBHON M HMCCIIEIOBATEIBCKON JCATEIBHOCTH MPU PEIICHUH
BO3ZHUKAIOLIUX MPOOJEM Ha OCHOBE Y4YETa OOIIMX MHTEPECOB M COTJIACOBAHUA MO3ULUNA (00CYX AEHUS, 0OMEH MHEHUSIMHU, «MO3TOBBIE
ITYPMBbDY, KOOPJMHAIIUS COBMECTHBIX JEHCTBUMN, ONpEeIeHIEe KPUTEPUEB 10 OLICHKE KaueCTBA BBIIIOJIHEHHON PabOThI U 1. );
YHuBepcanbHbIMU PETYISATUBHBIMU JEHCTBUSIMHU

11) yMeHHEM CaMOCTOSATEIIBHO ONPEACSATh IENU JeATSIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh W IPH
HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO JESATENBHOCTh, BbIOMpaTh Haubosiee 3(PQGeKTHUBHbIE CHOCOOBI pPEHICHHS YYEOHBIX H
NO3HABATENbHBIX 3a7a4, CAMOCTOSATENIBHO COCTAaBJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIM alrOPUTM JIEUCTBUN NPHU BBINOJIHEHUU
3alaHuid ¢ Y4Y€TOM TIOJYyYEHHs HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUAX; OIEHUBATH COOTBETCTBUE
NOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOU LIEJIH;

12) yMeHHEM HCIOJb30BATh U AaHATM3UPOBATH KOHTEKCTHI, ITPE/IaracMbIe B YCIIOBUHU 3a[aHUN.

IIpexMeTHBIE pe3yabTaThI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOCHHIO 00S3aTEIIBHOIO COJEpPKaHUs, YCTAaHOBJIECHHOTO JaHHOW pabouell mporpaMmoi,
BBIJICJISIFOT: OCBOEHHbIE 00YYalOIIMMUCS HAay4Hbl€ 3HAHUS, YMEHUS U CIIOCOOB! AeUCTBUM, cienuduueckue A NpeJMETHON 00s1acTu
«XUMHSA», BUJBI JESATEIBHOCTU 10 MOJYUYEHUI0 HOBOTO 3HAHUS, €r0 MHTEPIPETALMH, IPEeOoOPA30BAHNIO U IPUMEHEHHUIO B Pa3IM4HbIX
yueOHBIX U HOBBIX CUTYyaIUsX.

KoppeknmoHHbIe 3a1a4M:

1)IToBbItIeHNS] YPOBHS Pa3BUTHSA, KOHIIEHTPAIIMU, 00beMa, MEPEKITIOYCHUS U YCTOMYMBOCTH BHUMAHUSI.
2)I1oBbIlIeHUS] YPOBHS Pa3BUTHS JJOTMUECKOTO MBIIIEHUSI.

3)Pa3BuTHE HATIIAIHO-00PA3HOTO U JIOTHYECKOTO MBIIIJICHUS.

4)PazButue peuu.

5)Pa3Butre mpremMoB yueOHOU JIESITEIbHOCTH.

6)Pa3BuTHE IMYHOCTHO-MOTHUBAIIMOHHOH CPEpHI.

7)Pa3zBuTHE BOCHIPUATHS U OPUCHTUPOBKHU B IPOCTPAHCTBE.
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Xumusa 9 kiacce

TemaTHuyeckoe NJIAHUPOBAHUE

IIpumepHbIe TeMBbI, pacKpbIBaIOLINE

OcHoBHOE coxepkaHue

OcHoBHBIE BHU/JbI JE€ATCJIBHOCTH

JAHHBIN pa3es Nporpammsl, 00y4aroIHXCsl
¥ KOJIMYeCTBO 4YaCOB, 0TBOANMOE Ha
UX U3yYeHHne
Ilepsonauanvnvie xumuyeckue nonamus | Yuctele BemecTtBa U cMecu. CrnocoObl | OnuckIBaTh ol1ue XUMHUYECKUE

(22u)

OYHNCTKH BCIICCTB. OTCTanuBaHUC,
(PHJ'IBTpOBaHI/Ie, BbIIIApUBAHUC,
KpucTtajlyindanus, AUCTHIIIATINA.

duznyeckue SBICHUA U XUMHUYECKUE
peakuuu.  [lpuszHaku
peakuuii U ycIOBUsS BO3HUKHOBEHHS U

XUMHYCCKUX

TE€YEHUSI XUMHYECKUX PEaKIIH.

ATOMBI, MOJIEKYJIBI U HOHBI. BelectBa
MOJIEKYJISIDPHOTO ¥ HEMOJIEKYJISIPHOIO
CTPOCHMUS. Kpucrannmueckue u
amop(dHbIe BEILECTBA.
Kpucrannuyeckue pemeTku: aToMHasl U
MOJIEKYJIsIpHasi. 3aBUCUMOCTH CBOICTB
BEIIECTB OT THUNA KPUCTAIUIMYECKOU

PELIETKH.

CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
OOJATBEPXKAaTh CBOKMCTBA NOpUMEpaMU
MOJIEKYJISIPHBIX ypaBHEHU M
XUMHUYECKUX PEAKILIUU.

I[Iporuo3upoBaTh CBOMCTBa BELIECTB B
3aBUCUMOCTH OT UX CTPOECHHUS.
BricTpauBars pa3BEPHYTHIE

MMMACHbMECHHBIE W YCTHBIE OTBETHI C
onopoi Ha MHpoOpMaIUIO U3 ydyeOHUKaA
U CIIPABOYHBIX MaTE€pHajiOB, TPAMOTHO
HCTIOJIb30BaTh U3Y4YCHHBIN

NOHATUUHBIN annaparKypca XUMHH.

HNcnonb3oBaTth nmpu BBITIOJTHEHUH
YYE€OHBIX 3aJlaHMii W B OpoIecce
HWCCIIEN0BATEIHLCKOU JIEeSITETILHOCTH
HAyYHO-TOITYJISIPHY IO JIUTEPATYPY
XUMHUYECKOTO COJICpIKaHUs,
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CpaBOYHBIE  MaTEpUalibl, PECYPCHI
HNurtepHera

Kucnopoo (5u.)

Kucnopon. Haxoxnenue B mpupone.
[lonyyenue kuciopoaa B 1adOpaTopuu u
OPOMBIIUIEHHOCTH.  Pusnueckue U
XUMHAYECKHE  CBOMICTBA  KHUCJIOPOJA.
I'openue. Okcuapl. IIpumenenune
kuciopona. KpyroBopoTr kwuciopoaa B
npupoge. O30H, aJuIOTpONUsl KUCIOPOa.
Bo3gyx wu ero cocraB. 3amura
aTMOC(EPHOro BO3/1yXa OT 3arpsi3HEHUN.

XapakTepu3oBaTh buzuueckue u
XUMHUYECKUE CBOMCTBA OpOCTOro
BEIllECTBA KHCJIOpOa, CII0OCOOBI
MOJIy4YCHHUsI, IPUMEHEHHE U 3HAUYCHUE B
npupoae

U )KU3HU YEeJIOBEKa.

Booopoo (3u.)

Bomopon. Haxoxnenue B mpupoze.
[Tonyuenune Bomopona B J1abopaTopuu U

XapakTepu3oBaTh (GU3NYECKUE
U XHUMUYECKHE CBOWCTBa BOJIOpPO/Ia,

IPOMBIIIICHHOCTH.  Pu3Wueckre M| CIOCOOBI MOJIyYCHHUs, IIPUMCHCHUE U
XUMHUYCCKUE CBOICTBA BOJOPOJIA. | 3HAYUCHHUE B MPUPOAC ¢  SKH3HHU
Bomopon — BoccraHoBuTenb. Mepsl | UeIOBEKA.
0€301acHOCTH TIPH pabOTe C BOJIOPOJIOM.
[IpumeHeHnune Bogopoa.

Pacmeopwi. Booa (6u.) Boma. Boga B mpupone m crocodsl e€ | PackpbriBaTh CMBICJT U3y4daeMbIX

OYMCTKHU. Anpanus BOAbL. XHMUYECKHUE
CcBOMCTBA BOABI. B3ammopgelcTBHE BOJBI
C OKCHJAaMH METaJJIOB M HEMETaJIOB.
[Ipumenenue BOJBI. Bona —

OOHSITUM M TIPUMEHSTh 3TU TMOHSATUS
Opu OIMCAaHUM CBOMCTB BEIIECTB U HX
OpEBpaICHUM.

OOBsicHATH OOIIME 3aKOHOMEPHOCTU B
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pacTBopuTeab. PacTBOPUMOCThL BEIIECTB
B Bojie. MaccoBasi J0Jisi pacCTBOPEHHOTO
BELIECTBA

U3MEHEHUU CBOVICTB

Konuuecmeennvle
xumuu (54.)

ONMHOWEHUA 6

Komunuectso BELLECTBA. Mous.
MonsipHasg Macca ¥ MOJIIPHBIA 0O0BEM.
3akoH ABoraapo. MouspHblii  00bEM
ra3oB. OTHOCHTENBHAS MNIOTHOCThH T'a30B.
OO0bemMHBIE  OTHOLIEHUS

razoB IpH

XUMHUYECKHUX peakuusax. lIpocrenmmue
pacyeTbl MO YPAaBHEHUSIM XHUMHUYECKUX

peaKiuu.

PaCKpBIBaTB CMBICJI N3ydacMbIX
MOHSITUMN H OPUMCHATbL OTHU HOHITHUA
IIpn OIIMCAaHHUU CBOMCTB BCIICCTB H HX

IpEeBpallCHUMN.

Baoicnetiwue xnaccol
coeounenuti (12u.)

HeopeaHUu4YeCKux

OCHOBHEBIE KJIaCChI HCOPTaHNYCCKUX

COCIMHCHUU. Howmenxkmarypa
HEOPraHNUYECKUX BEILECTB.
METaJIOB u

OKcuIbl. Oxcunpl

HeMeTauI0B. Pu3NUYecKre U XUMHUYECKUE

CBOMCTBA, TMOJy4EHUE U TPUMECHEHUE
OKCH/JIOB.

["'uapoxcuibl. Kiaccudukanus
TUJIPOKCHJIOB. OcHoBaHus,
KJIaccupuKarms u CBOMCTBA:
B3aNMO/ICUCTBUE Cc OKCHJIaMH
HEMETa/UIOB,  KuciaoTamu.  Peakmus
HEUTpAJIN3ALIU Y.

PaCKpI)IBaTI) CMBICJI N3y4dacMBbIX
MOHSATUU U INPUMCHATbL 3THU ITOHIATHA
IIpn OIIMCAaHHUH CBOMCTB BCIICCTB U HX

IpEeBpALICHUMH.
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AM@oTepHbIe OKCHJIBI U TUIPOKCHUIBI.

Kucnotsl, kinaccudukanus v CBOMCTBA:

B3aUMOJICHCTBHE c METAJIJIAMU,

OKCHJIaMH METAJJIOB.
Ilepuoouueckuti 3aKOH u | IleppoHayanbHbIE MTOHSTHS ITepuonnueckunt 3axkon 1. 1. Menneneena.
nepuoouyeckas cucmema Xumuyeckux | KiacCU(PUKALMU xumnueckux | [lepuogmueckas cucrema KaK
anemenmos /. M. Menoeneesa. |>nementoB. IloHsiTue o0 Trpynmax | ecTeCTBEHHOHAy4Has Kiaccupukanus

Cmpoenue amoma (8u.)

CXOAHBIX JJICMCHTOB. EctecTBennbie
CeMelCcTBa XMMHUYECKUX DJIEMCHTOB:
MECJIOYHBIC

MCTaJJIbI, raJIOICHBEI.

BJI&TOpO,I[HBI@ ra3bl.

Tabnuunas Qopma mnpeacTaBiIeHUs
KJIacCH(UKAIIH XUMHYECKHUX
HIIEMEHTOB.

XUMHUYCCKHUX DJICMCHTOB.

Xumuyueckas C6430b. CmpoeHue

sewgecmaa (9u.)

DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX

DJIEMEHTOB. OcHOBHEIE BUBI

XUMHYECKOU CBiA3HU: KOBaJICHTHAasA

HEMNOJISIPHAS. W KOBAJICHTHAs MOJIIpHas
BaneHTHOCT®D,

CBiI3b. OHHAAg CBA3b.

CTCIICHb OKHUCJICHUA, 3apAaa HOHA.

ConocraBnenue (UBUKO-XUMUYECKHUX
CBOWCTB COEJWHEHUU C KOBAJIEHTHBIMU U

HNOHHBIMH CBA3sIMH.

Hroro: 68 4.
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Xumusa 10 kiaace

TemaTnueckoe NJIAHUPOBAHUE

IIpumepHbIe TEMBI,

OcHoBHOE coepkaHue

OcHoBHBIE BHU/bI J€ATCJIBbHOCTH

PacKpbIBaOIe JAHHBIN pa3aesa 00y4aIoIUXCs
NporpamMmmai,
1 KOJIMYeCTBO 4YacOB, 0TBOAMMOE HA
HX M3y4eHHe
Knaccugurxayus xumuyeckux | Peakuuu: coenMHEHUs, pazlioxeHus, | BeicTpanBaTh pa3BEpPHYTHIE
peakyuil -7 4acos. 3aMelIeHuUs, oOMeHa. CreneHs | HUCBMEHHBIE W YCTHBIE OTBEThHI C
OKHUCJICHUS. OxucnuTenpHO- | OTIOPON Ha UH(pOopMaIUio U3 ydeOHUKA U
BOCCTAHOBHUTEJIbHbBIC peaKkuuu. | CHpaBOYHBIX MaTEepUajloB, T'PaMOTHO
OxuCIuTeNb, BOCCTAHOBUTEID, | ICIIOJIb30BAaTh W3YUYEHHBIN NMOHSITUWHBIN

IIPOLECCHl OKUCIICHUSI, BOCCTAHOBJICHUS.
CocraBiieHUE ypaBHEHUI OKUCIUTEIBHO-

BOCCTaHOBHUTEIIBHBIX peakuui C
TTOMOIITHIO MeToaa AIIEKTPOHHOTO
OanmaHca.

TemnnoBeie b dexTsI XUMUYECKUX
peaxKumii. DK30TepMUYECKUE 51

OHAOTCPMHUUCCKHUEC PCAKITHUH.

annapar Kypca XuMHH.

HNcnonb3oBaTth nmpu BBITIOJTHECHUU
Y4EeOHBIX 3aJlaHUU W B IIpoIecce
HWCCIIeN0BATEIIHLCKOU JIeSITETILHOCTH
HAy4YHO-NOITYJISIPHY IO JIUTEPATyPy
XUMHUYECKOTO COJICpIKaHMs,
CIIpaBOYHBIC  MaTepHalbl, PECypPChI
HNuTepHera
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Xumuueckue peakyuu uoyujue 8 600HbIX
pacmeopax — 12 uacos.

CymHocTh rpolecca
NIEKTPOIUTUYECKON JTUCCOLIMALINH.
ONEKTPOJIUTBI U HEDJIEKTPOJIUTHI.

Noubl. Katuousl 1 anuoHsl. ['uapaTHas
TEOpHUs PACTBOPOB. DIIEKTPOIUTHUYECKAS
OCHOBaHUM,

AJucconuranuAa KHCJIOT,

COJIEH. Cnabbie u CUJIbHBIE

AMeKTPOIUThL. CTENEeHb JTUCCOIMAIIIH.
Peakumuun wonHOro oOMeHa. YcioBUSA
oOMeHa [0

IMPOTCKAHUA peaKIlI/Iﬁ

KOHIIA..

XUMHWUYECKUE CBOUCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX  COEAUHEHUH B  CBETE
NPEICTaBICHUNH 00  2IEKTPOIUTUYECKOU
JUCCOLIMALINU U OKHUCJIUTEIIbHO—

BOCCTAHOBHTENIbHBIX peakiusax. llonsatue o
TUAPOJIN3E COJIEU

Hememannwet -2 yaca.

061113}1 XApaKTCPpUCTUKA HCMCTAJIJIIOB II0
1%0,¢ ITOJIOKCHHUIO B HepI/IO,ZII/I‘{eCKOﬁ

CUCTEMC XUMHYCCKHNX 3JICMCHTOB

J.M.Menneneena. Bonoponnsie
coeMHEHUsA HeMeTawioB. HM3MeHeHue
KHCJIIOTHO-OCHOBHBIX CBOICTB

BOJIOPOJIHBIX COEIUHEHUMN

3aKOHOM€pHOCTI/I N3MCHCHUA B IICpHUOAAX H
rpyimiax (1)I/I3I/I"I€CKI/IX U XMMHUYECKHX CBOMCTB

IMPpOCTBIX BCHICCTB, BBICIIUX OKCHAOB H

KHCJIOPO/T coJIepIKaIIux KHUCJIOT,

oOpazoBaHHbIX HeMeTauiamu [-111 mepuomos.

[ anocenwvt — 5 uacos

Hemeramnel. [amoreust. [lomoxeHue B
MEPUOJUYECKON CHCTEME XHMHUUYECKUX
AJIEMEHTOB, CTPOCHUE

Haxoxnenue B npupone. Ousznueckne u

nux aTOMOB.

XUMHWYCCKUC CBOMCTBA rajJorcHoB.

PackpriBaTh CMBICJI U3y4daeMbIX
OOHATUU W HOPUMEHSTHh 3TH IOHSITHUS
Opyd OIIMCAHUM CBOMCTB BEUIECTB U HX
OpEBpAIECHUM.

OOBsicHATH OOIIME 3aKOHOMEPHOCTU B
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[lonyyeHue U NpUMEHEHUE TaJIOTECHOB.
Xnop. dusmyeckue M XUMHUYECKHE
cBoicTBa xjopa. [Ipumenenue xmopa

U3MEHEHUU CBOVICTB

Kucnopoo u cepa — 7 uacos.

[lonoxeHne B MEPUOAMYECKON CHUCTEME
XUMHUYECKUX DJIEMEHTOB, CTPOCHHE HX
atomoB. Cepa. AmioTponusi  CEpBL
duznyeckue M XUMHYECKUE CBOICTBA.
Haxoxnenue B mnpupone. Ilpumenenue
ceppl. CepoBonopoa. CepoBoaoponHas
Kuciora u ee conu. I[lpumenenue cepHoi
KHCJIOTHI.

PaCKpBIBaTB CMBICJI N3ydacMbIX
MOHSITUMN H NPUMCHATB 39THU ITOHATUS
IIpn OIIMCaHUHN CBOMCTB BCIICCTB M HX

IIpEeBpallCHUMN.

Aszom u gpocghop — 8 uacos.

[TonoxxeHne B MEPHOIUYECKON CUCTEME
XUMUYECKUX JIIEMEHTOB, CTPOEHUE UX
aTOMOB. A3or, dbuzndeckue u
XUMUYECKUE CBOICTBA, IOIYYEHUE U
npumeHenne. KpyroBopor aszota B
npupoae. Ammuak. DPuU3NMYECKHUE U
XUMUYECKHE  CBOMCTBA, MOJy4YEHHUE,
npumeHenre. Conu aMMOHMS. A30THas
KHCJIOTa U €€ cBOMCTBAa. OKHUCIUTENbHBIC
CBOMCTBA a30THOW KHUCJIOTHI. [lonyueHnne
A30THOM KHUCIOTBI B J1abopaTtopum.
XUMHUYECKUE pEaklHH, Jexanue B

OCHOBC ITIOJIYYCHHA a30THOM KHCJIOTHI B

PaCKpI)IBaTI) CMBICJI N3y4dacMBbIX
MOHSATUU U IIPUMCHATbL 3THU IIOHATHIA
IIpHu OITMCAaHHUH CBOMCTB BCIICCTB N HUX

IpEeBpALICHUMH.
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npombiiieHHocTU. [Ipumenenue. Comnu.
ynoopenus. ®ocdop.
dusnueckue 51

A30THBIE
AnmoTponus.
xumuueckue cpoiictBa. Okcun dochopa
(V). ®ochopnas kuciora, €€ COId H
ya00peHus

Yenepoo u kpemnuii — 9 uacos.

[TonoxxeHne B MEPUOIUUECKON CHUCTEME,
CTpOEHHue aTOMOB.

Annotponus.

Yraepon.

dusznueckue )51 XUMHNYCCKHUC CBOMCTBA

yriepoaa.  AxpcopOuusa.  YrapHbeid  ras.
Vraekuciaelii ra3. YrojibHas KHCJIOTA U €€

COJIN

Memannwt — 13 uacos.

[TonoxeHnue B MEpUOIUUYECKON CHUCTEME,
CTpOEHUE MeTaminueckas
cBA3b. Duznueckwe cBoucTBa. Pian

aTOMOB.

AKTUBHOCTH METAaJJIOB. CBOMCTBA
MeTtaioB. OOIHe crocoObl MOYYCHUS.
Cnnasbl metasioB. [l{enoynbie MeTaIbI.

[lonoxkeHne B MEPUOJUYECKOW CUCTEME,

CTpoeHue aroMoB. Du3HYECKHUEe U
XAMUYECKHE CcBoWcTBa. [IpuMeHeHwue.
Haxoxnaenue B MIPUPOE.

[[lemouHO3EMETbHBIC METAJLIIbI.

JKecTkoCcTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.
Amomunuii. ITlonoxxeHue B NEPUOAUYECKOMN
CHUCTEME, CTpoeHuEe aToMoB. DuU3UUECKUE WU
XUMHUYECKHE CBOMCTBA. [Ipumenenue.
Haxoxnenne B mpupome. AmMPOTEPHOCTH

OKCHJIa U TUAPOKCHUIA amroMuHus. JKemes3o
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llepsonauanvruvie npeocmaesieHus

opcaHUuvYecKux eeuecmeax — 7 yacoe

[Ipenmer OpraHu4eCcKomn XUMHH.

HGOpFaHI/I‘IeCKI/IC u OpTraHUYCCKUC

COCIUHCHUS. yFHCpOI[ — OCHOBA XU3HHU

Ha 3emie. OcoOEeHHOCTH CTpOEHUs
aTomMa yriepojga B  OPraHUYECKHUX
COCMHEHUSIX. VYT1eBoA0POIbL.

[IpenenvHble yrieBogopoabl. MeraH,
sTaH, nponad. CTpyKTypHbIE (HOPMYJIbI
yTaeBoA0po1oB. ['oMonorudeckuit psia
penenbHbIX yTJIE€BOAOPOIOB.
['omonoru. ®usnyeckue U XUMHUYECKHE
CBOMCTBA MpPEIETbHBIX YIJIEBOJIOPOJIOB.
Peakuun ropenne

Haxoxnenue B mpupoze. [lpumenenue.

3aMCIICHUSI.

HUtoro: 68 u.

KaneHnapHO-TeMaaneCKoe INIAHUPOBAHHUE

«Xumus» 9 kiaace
(2 yaca B Hees110 68 YacoB B roja)

No Tema ypoka.

Kon-Bo
4acoB

Jlata no miany

Jlata dax-as

[Ipumeyanue

Ilepeonauanvnvie xumuueckue nonamus (22u)

1 [IpenmeT xumumn. BemecTBa 1 uxX CBOMCTBA 1 4.09
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2 MeToasl NO3HAHUS B XUMUU 5.09

3 | [Ipaktuueckas padora Nel «IIpuémel Oe3onacHoi
paboThI ¢ 00OPYJOBAHUEM U BEIIECTBAMH. 11.09
Ctpoenue naaMeHn»

4 | YucTele BelecTBa M CMECH. 12.09

5 | Ilpaktuueckas pabora No2 «OuncTka 3arpsi3HEHHOM 18.09
MTOBApPECHHOU COJIM»

6 | ®duszmdeckue U XUMHUYCCKHUE SIBICHUS. X UMHUICCKUE 19.09
PCaKIInH.

7/ | ATOMBI U MOJIEKYJIbI, HOHBI. 25.09

8 | BemecTBa MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO 26.09
CTPOCHHS.

9 [IpocThie 1 CIIOKHBIE BEIIECTBA. 2.10

10 | Xumudeckue 3JIeMeHThl. 3HAKH XUMHYECKUX 3.10
5JIEMEHTOB. '

11 | OTHOCHTENIbHAS ATOMHAsA MacCca XUMHUYECKUX 9.10
3IIEMEHTOB. '

12 | 3aKkoH IMOCTOSHCTBA COCTaBa BEIIIECTB. 10.10

13 | Xumuueckue ¢popmymsl. OTHOCUTENbHAS 16.10
MOJICKYJISIpHAs Macca.

14 | BeraucneHust Mo XUMUYECKUM (POpMyIIam. 17.10

15 | BaneHTHOCTh XUMHYECKUX IJIEMEHTOB.
OrnpeneneHue BaJICHTHOCTH 3JIEMEHTOB 110 23.10
dbopMyIaM X COCTUHCHHUIA.

16 | CocTaBnenne XuMU4YECKUX (HOPMYI TIO 24.10
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BAaJICHTHOCTH.

17 | ATOMHO-MOJIEKYJISIpHOE YUEHHE. 1 30.10

18 | 3akoH coXxpaHEHHSI MacChl BEILIECTB. 1 31.10

19 | Xumuueckue ypaBHEHHUS. 1 13.11

20 | Tumpl XUMHUYECKUX PEaAKIUH. 1 14.11

21 | Ypok-0606mienus «llepBoHayaibHble XUMUYECKUE 1 20.11
TTOHSTHSI»

22 | KontponbHas padota Nel «IlepBoHayanbHbie 1
XUMHYECKHUE TTOHATUS» 21.11

Kucnopoo (5u)

23 | Kucnopon, ero o61ast XapakTepUCTHKA, 1 97 11
HaXO0XJCHHE B IPUPOJIC U MOIyUCHHE.

24 | CpoiictBa kuciopopa. [Ipumenenue. KpyroBopot 1 28.11
KHCIIOpOJa B IPUPO/IE.

25 | Ilpaxtuueckas pabora Ne3 «Ilonmyuenue u cBoicTBa 1 4.12
KHCIIOPOIay

26 | O30H. AmmoTponus KUCIOpoaa. 1 5.12

27 | Bo3noyx u ero cocras. 1 15.12

Booopoo (3u)

28 | Bomopon, ero obmas xapakTepuCcTUKa, HAX0XKICHHUE 1 16.12
B MIPUPOJIE U MOTyUEHUE

29 | CpoiicTBa U MPUMEHEHUE KUCIOPO/Ia. 1 22.12
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30

[Ipaktuueckas padora Ne4 «Ilonyuenue Bogopona
U UCCIIEJOBAHUE €TI0 CBOMCTB

23.12

Booa. Pacmeopui (6u)

31 |Bona. 1 29.12
32 | XuMu4eckue CBOMCTBA U MPUMEHEHUE BOBI. 1 30.12
33 | Boma-pactBopurens. PacTBopbi. 1 15.01
34 | MaccoBas 107151 paCTBOPEHHOTO BEIECTBA. 1 16.01
35 | IIpaktuueckas pabora Ne5 «IIpurotosneHue 1 22.01

pacTBOpa C ONPENECICHHOW MacCOBOM J10JIEH

PacTBOPEHHOT'O BEILIECTBA»
36 | KontponbHas pabora Ne2 «Kucioposa. Bogopos. 1 23.01

Bopa. PactBopsi»

Konuuecmeennvie omunowenus 6 xumuu (5u)

37 | KomnuectBo BemecTBa. Moabs. MossipHas Macca. 1 29.01
38 | BeruncieHus Mo XUMHYECKUM YPaBHCHUSIM. 1 30.01
39 | 3akon ABorajpo. MosipHbIii 00bEM Ta30B. 1 5.02
40 | OTHOCHUTENbHAS TNIOTHOCTH Ta30B. 1 6.02
41 | OOBEMHBIC OTHOIICHUS TA30B MTPU XUMHUYECKHUX 1 12.02

peaKuusx.

Basicneitmue knaccol neopeanuueckux coeounenuii (12u)

42 | Oxcupupl. 1 13.02
43 | I'mppoxcunbl. OCHOBaHMS. 1 19.02
44 | XuMuuyecKkue CBOMCTBa OCHOBAHUH. 1 20.02
45 | AMmdoTepHbIe OKCHUIBI U TUIPOKCHUIBI. 1 26.02
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46 | Kucnotsi. 1 27.02
47 | XuMuueckue CBOMCTBA KUCIIOT. 1 5.03
48 | Comm. 1 6.03
49 | XumMuueckue CBOMCTBA COJIEH. 1 12.03
50 | IIpakTuueckas pabora Ne6 «Pemenue 1 13.03
AKCIIEPUMEHTATBHBIX 3aJ1a4 10 TeMe «BakHeun e
KJIACChI HCOPTAHMYCCKHUX COCTMHCHHI
51 |T'enernueckas CBSI3b MEX]y OCHOBHBIMHU KJIACCAMHU 1 19.03
HEOPraHUYCCKUX COCAMHCHUH.
52 | Ypok-0000menus «BaxHenne Kiaccel 1 20.03
HEOPTaHUYCCKUX COCAMHCHU I
53 | KontpoabsHas padota Ne3 «BakHelue kiaccol 1 29.03
HEOPraHUYECKUX COCAMHEHU I
Ilepuoouueckuii 3akon u cmpoenue amoma (8u)
54 | Knaccudukanmss XUMUIECKHUX JIEMEHTOB. 1 31.03
55 | Ilepuoanueckwuii 3akon /1. 1. Menpaeneesa. 1 6.04
56 | Ilepuoanueckast TabaMIIa XUMAYECKUX JIEMEHTOB. 1 7.04
57 | Ctpoenue aToma. 1 13.04
58 | Pacmpenenenue 31€KTPOHOB MO SHEPTETHUECKUM 1 14.04
YPOBHSIM.
59 | Pacmipenenenue 31€KTPOHOB MO SHEPTETHUECKUM 1 20.04
YPOBHSIM.
60 | 3HayeHHE MePUOANICCKOTO 3aKOHA. 1 21.04
61 | Ypok-0606menus «llepnoandeckuii 3aKoH U 1 27.04
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CTPOCHHUE aTOMay
Cmpoenue eewgecmea. Xumuueckas céa3wp (74)
62 | DIEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX AJIEMEHTOB. 1 28.04
63 | OcHOBHBIC BUIBI XUMHYECKOM CBs3U. KoBaneHTHas 1 11.05
CBSI3b.
64 | MonHas CBS3b. 1 12.05
65 | CTeneHb OKUCIICHUS. 1 18.05
66 | Ypok-0600menus «CTpoeHHE BelecTBa. 1 19.05
XUMHUYECKasI CBSA3hY
67 | KoatponwsHas padota Ned «Ilepuogudeckuii 3aKoH 1 22.05
u cTpoeHue atoMa. CTpoeHHe BEIIECTBA.
XUMHUYECKas CBS3b»
68 | [loBTOpeHre OCHOBHBIX MOHATUN XUMUHU & Klacca 1 23.05

Hroro: 68 yacos

KasienpapHo-reMaTu4eckoe niaHupoBaHue
«Xumus» 10 kiaace
(2 yaca B Hees110 68 YacoB B roja)

No Tema ypoka. Kon-so | Jlata mo mmany | Jlara dak-as | [Ilpumedanue
4acoB
Knaccugpuxkayun xumuueckux peaxyuii- (7 u)
1 Knaccudukaius XuMU4eCKUX peakiini, peakiuu 1

COCIMHEHUS, Pa3I0KEHHUS, 3aMEIeHNs], OOMEHa.

4.09
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2 | OKUCIUTETHbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU. 1 5.09
3 | TernoBble ()T XUMHUUECKUX PEAKLIMN. 1 11.09
4 | CKOpOCTh XMMUYECKUX PEAKIIH. 1 12.09
5 | Hpakrnueckas padora Nel. V3yuenue BiusiHUsS 1
YCJIOBUI MPOBEACHUS XUMUUECKOW PEakluM Ha ee 18.09
CKOpPOCTb.
6 | O6parumblie peakiuu. [ToHsATHE 0 XUMUYECKOM 1 19.09
paBHOBECHHU.
7 Pemenue 3amau 1 25.09
Xumuueckue peaxuuu é 600HbIX pacmeopax-(8 4)
8 | CymHocTh mporecca dIeKTPOTUTHIECKOM 1 26.09
JUCCOIIMAIINH.
9 | lucconmanys KUCIOT, OCHOBaHHM, COJEH 1 210
10 | Cnabble u cuibHBIC ANEKTPONIHUTHL. CTETeHb 1
JUCCOLIMALINH. 3.10
11 | Peakiuu HOHHOTO OOMEHA U YCIIOBUS UX 1
MPOTEKAHUSI. 9.10
12 | 'maponus coneit 1 10.10
13 | Xumudeckue CBOMCTBA OCHOBHBIX KJIACCOB 1 16.10

HCOPraHN4ICCKHX COGI[I/IHGHI/Iﬁ B CBCTC
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IPEJCTaBICHUN 00 AIIEKTPOIUTUIECKON
JUCCOLIMALIMY U OKUCITUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX.

14 | IlpakTuyeckasi padora 2. Pemenue 1 17.10
AKCTIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «CBONCTBa
KHUCJIOT, OCHOBaHUM, COJIEH KaK DJICKTPOJIUTOBY.
15 | KonrpoJabHas padora no temam 1 u 2. 1 23 10
Hememannvt —(2 u)
16/ O6mas xapakTepuCTUKAa HEMETAIOB TI0 UX 1
MOJIOKEHUIO B IEPHOIUUECKOM CUCTEME 24.10
xuMuueckux 3reMeHToB .M. MeHnneneena.
17| BonopoaHsie coequHEeHUsI HeMETallIoB. I3MeHeHue 1
KHACJIOTHO-OCHOBHBIX CBOMCTB BOJIOPOHBIX 30.10
COEIMHEHUI HEMETAJUIOB B MEpUOAaX U Ipymmax.
T'anozenwi- (5 u)
18 | XapakrepHcTHKa IalOreHOB. 1 31.10
19 | Xmop. 1 13.11
20 | X;opoBosopo/: MOdy4YeHHE U CBOMCTBA. 1 14.11
21 | ConstHast KUCTIOTA U €€ COJIH. 1 20.11
22 | IlpakTuyeckas padora Ne3:«IlomydeHue consHOM 1
21.11

KHCJIOTBEI 1 U3YUYCHUC €C CBOMCTB»
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Kucnopoo u cepa — (7 u)

23 | XapaKkTepucTUKa KHCIOPOia U CEPBI. 1 27 11
24 | CpolicTBa U MPUMEHEHHUE CEPHI. 1 28.11
25 | CepoBonopon. Cynbpusl. 1 4.12
26 | Okcun cepsl (IV). CepHucras Kucnora. 1 512
27 | Oxcun cepsl (VI). CepHast kuciiora u €€ COJH. 1 15.12
28 | [IpakTnueckas padora 4. 1

Perienne sxcriepuMEeHTaIBHBIX 32124 TI0 TEME «

Kucnopon u cepa» 16.12

Pemmenue pacueTHsIx 3a1au

A3zom u pocghop — (8 u)

29 | XapakrepucTtuka a3zota u ¢pochopa. duzndeckue u 1

XUMHMYECKHE CBOWCTBA a30Ta. 2212
30 | AMMuax. 1 2312
31 |IIpakTnueckas padora S. 1 29.12

[Tony4yenne ammMuaka U U3y4eHHUE €ro CBOKCTB.
32 | Conu aMmMOHHSI. 1 30.12
33 | A3oTHas KHCIIOTA. 1 15.01
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34 | Conu a30THOM KHCIIOTHI. 1 16.01
35 | ®ocdop. 1 22.01
36 | Oxcun pocdopa (V). ®ochopHas kuciora, ee 1 23.01
COJIH.
Yenepoo u kpemnuit — (9 u)
37 | XapakTepucTrka yriaepojia U KpeMHHUS. 1 29.01
Annmorpomnust yriepoza.
38 | Xumuueckue CBOMCTBA yriepoaa. Ancoporus. 1 30.01
39 | Okcun yrnepoaa (II) - yrapsslii ras. 1 5.02
40 | Okcun yriepona (IV) - yriiekucsiii ras. 1 6.02
41 | VYronwHas kuciota u ee conu. Kpyrosoport B 1 12.02
pUpOJE.
42 | Ilpaktuueckas padora 6. [Tonyuenue okcuaa 1 13.02
yriepoaa (IV) uzyuenue ero cBOMCTB.
PacnioznaBanme kapOboHATOB.
43 | Kpemnunii. Oxcua kpemaus(I1V). 1 19.02
44 | KpemHueBas kucinora u €€ conu. Crexio. LlemeHT. 1 20.02
45 | KontponbHas pabora o teme «HemeTannbn. 1 26.02

Memannwt (oowan xapaxmepucmuxa)-(13 u)
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46 | XapakrepucTuka METaJjIoOB. 1 27.02
47 | HaxoxnaeHue B mpUpoje U 00IIHe CIOCOObI 1 5.03
MOTyYSHHUS.
48 | XuMuueckue CBOMCTBA METAJJIOB. 1 6.03
DIEKTPOXUMUYESCKHUH PsIJT HATPSHKCHUH METAJIJIOB
49 | CrnaBsl. 1 12.03
50 | IIlemouyHble METAJIIBI. 1 13.03
51 | Marnwuii. IllenouyHo3eMenbHBIC METAILIHI. 1 19.03
52 | Baxneiimme coequaeHus Kaiablna. JKeCTKOCTh 1 20.03
BO/JIBI.
53 | AJTIOMUHUIA. 1 29.03
54 | Baxuneiimme coeqUHEHUS AJIFOMUAHASA. 1 31.03
55 | Kemneso. 1 6.04
56 | Coenunenus xenesa. 1 7.04
57 | IlpakTnueckasi padora 7 1 13.04
Pemmenue sxcriepuMEHTATBHBIX 337149 110 TEME «
MeTtanibsl 1 BX COeTUHECHUS
58 | KonTponwsHnas pabora mo teme «MeTamibn 1 14.04

Ilepeéonauanvnusvie npeocmasnienus 06 opzanuueckux eeuwjecmeax — (7 4)
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59 | Opranuueckast xumus. [IpenensHbie (HACHIIIIEHHBIE) 1 20.04
yTIEBOOPOIBI.
60 | HenpenenbHble (HEHACHIIIEHHBIE) YTIEBOI0POIbI. 1 21.04
61 | [Tonmumepsl. 1 27.04
62 | [IpousBoanbie yriieBo0poa0B. CIIUPTHI. 1 28.04
63 | Kap6onoBbie kuciotel. Ciaoxkubie 3Qupbl. JKupsbl. 1 11.05
64 | YrieBosl. 1 12.05
65 | AmMuHOKuCHOTHI. benku. 1 18.05
66 | O000IIEHE OCHOBHEBIX TEM 1 19.05
67 | O0001IEHE OCHOBHBIX TEM 1 22.05
68 | O000IIEHNE OCHOBHBIX TEM 1 23.05

Hroro: 68 yacos
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KoHTpo1bHO-U3MepUTeIbHbI MaTepuaJl
9 kaace

Tect 1: «IlepBoHaYaIbHbIE XUMHUYECKHE TIOHATHS

Bapuant 1.

3aganue 1. OnpenenuTs BaJCHTHOCTH JIEMEHTOB MO (hopMyJie BEHIecTBa:
a) NayO ; 6) BaCl, ; B) NO ;1) CHy
3aganue 2. CoctaBUTh (POPMYIIBI CIIOKHBIX BEIIECTB, COCTOSIIINX U3 CICTYIONINX XUMUYECKUX DJIEMEHTOB:

a) kanpuus 1 xaopa (1)

B) BOJIOpOJa U KUCJIOPO/ia

0) docdopa (IIT) 1 Bomopoaa

) cepedpa 1 KUCI0poJia

3amanue 3. Haiigute MOJEKYIJISIPHYIO MacCy BEIIECTB:
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Na,O,
CuSOsq,
HNO:s,
Fe(OH)s,
K2CO:s.

3apanue 4. Borauciure MaccoBble 10JH 2i1eMeHTOB B Betectse CuO.

3ananue 5. PaccraButh kodpdunmreHTs B ypaBHeHUAX. [ToquepkHyTh HOPMYIIBI CIOXKHBIX BellecTB. ONpeaeTuTh TUITBI XUMHUYECKUX
peaKIuu:

a) Al + S = Al,S3
0) Zn + HCl = ZnCl, + H,
B) Au;03=Au + O,
r) P20s5 + H2,0 = H3PO4
Bapmuanr 2.
3apanue 1. OnpeaeauTh BaJEHTHOCTH 3JIEMEHTOB 10 (popMysie BeliecTna:
a) CO2 ; 6) Cu20 ; B) KsN ; 1) AlBr3
3ananue 2. CoctaBuTh (HOPMYJIbI CI0KHBIX BEIIECTB, COCTOSIIMNX U3 CIEAYIOIMMNX XUMUUYECKUX JIEMEHTOB:

a) KUCIIOpOJia U HATpus
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B) Menu (II) u xuciopona

0) Mar"us U BOJOpoa

r) azota (1) u kucnopona.

3apanme 3. Haiimure MOJICKYJIIPHYIO MacCy BEIIIECTB:

Na,SO4

H2SO3

Zn(OH),

CO>

KNOs3

3anaHne 4. BeryncianTe MacCOBBIC J0JIN 3JIECMCHTOB B BCIICCTBE AgzO

3ananue 5. PaccraButh kodpdunmeHTs B ypaBHeHUAX. [ToquepkHyTh HOPMYIIBI CI0KHBIX BemecTB. OnpeaeuTh THITBI XUMHUYECKUX
peaKIuu:

a) CuCl, + Zn=2ZnCl, + Cu
0) Ho + Br, = HBr

8) Na,O + H,0 = NaOH

r) CHs = C + H;

Tect 2:
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«Kucaopon», «<Bogopon», «<Boga. PactBopbi»
Bapuanr I
1. Tect (BbIOCPHTE OAUH NPABUIbHBIN BAPUAHT 0TBETA)
1. nemeHnT, HanboJIee pacnpocTPaHeHHBbI HA 3eMJie, - 3TO
1) kucnopon 2) azot 3) Bogopoa 4) KpeMHU I
2. B IpoMBIIIJIEHHOCTH KUCJIOPOA MOJY4aloT U3
1) xnopata kaynust 2) BoJbI 3) Bo3ayxa 4) mepMaHraHaTa Kalus
3. KaTaanzaTopoM pa3jioxkeHusi IEPOKCHIA BOAOPOA SABJsIeTCS
1) okcua kanbius 2) okcun cepbi(1V) 3) okcun maraus 4) okcua mapranma(lV)
4. Kucaopoa BblaeJIIeTCs B X0/e
1) rauenus 2) npixanus 3) ropeHust 4) GoTocuHTE3a
5. YKaKuTe ra3, KOTOpbIii He OTHOCUTHCS K 0J1aropoIHbIM
1) a3ot 2) renuii 3) apron 4)HeoH
6. CJji0:kHbIEe BellecTBA, COCTOSIIIME U3 IBYX 3JIEMEHTOB, OJJUH U3 KOTOPBIX KUCJIOPO/ ITO:
a) OKCUJbI 0) COJM B) KUCIOTHI I') OCHOBAHUS
7. YkaxuTe NpaBUJIbLHOE CyKIeHHE
1) Boiopo1 04eHb Majio pacTBOPSETCS B BOJIE

2) BOJIOPOJI UMEET BBICOKYIO TEMIIEPATYPY CHKUKEHUS
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3) BOJIOPOJ MOXKET OBITH MOJYYEH P B3aUMOJEHCTBUM cepedpa ¢ BOJI0M
4) BOJOpOJ HE pearupyeT ¢ KUCIOPOI0M

8. B3BecH, B KOTOPBHIX MeJIKHE YACTHIBI TBEP/IOI0 BellecCTBA PABHOMEPHO paciipe/ie/ieHbl MeK1y MOJIeKYyJIaMu BOAbI,
Ha3bIBAKOTCS:

1) cycnien3usiMu 2)aMyabCcusiMu 3) 1biMaMu 4)aspo30JiiMu

9.Boxa pearupyer ¢ akKTUBHBIMH MeTA/LUIAMHU, TAKMMH KAK HATPUIl U KAJbLUIA, ¢ 00pa3oBaHHEM
1) rupokcuI0B 2)OKCUI0B U BOAOpoAa 3)KUCIOT 4)ruApOKCHUIOB U BOJOPO/Ia

10. Boaa pearnpyeTt mo4TH O BCEMH OKCHIAMHU HEMETAJJIOB ¢ 00pa3oBaHueM

1) runpokcuI0B ¥ BOAOpOa 2)OKCUAOB U BOAOPOA 3)KUCIOT 4)ruIpOKCUI0B

2. 3agaHug co CBOOOIHBIM OTBETOM

1. JonumuTe ypaBHEHUS PEaKIIUM, XapaKTepU3YIOINX XUMUUYECKHE CBOMCTBA BOIOPOIA:

a) H, + Cl, —

6) H, + FeO —

YKa)KI/ITe, OKHUCJIACTCA UM BOCCTAHABINBACTCA BOJOPOA B OTHUX PCAKIHAX.

Bapuant 11
1. Tect (BbIOCpUTE OAUH NPABWIbHBINA BAPDUAHT 0TBETA)

1. Ykaxkute 00beMHYIO 10110 KHCJI0POAAa B BO3AyXe
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1) 0,009 2) 0,209 3) 0,409 4) 0,781
2. B nabopaTopuu KHCJI0PO MOKHO MOJYYUTh MPH Pa3Ji0KeHUH
1) xnopara kanus 2) nepMaHranata Kajaus 3) nIepokcuaa Bojaopoja 4) aro00ro U3 nepeurucieHHbIX BEIIeCTB

3. MoJsiekyJsIpHbIi KHCJIOPOA He pearupyer ¢

1) amromuHuEM 2) 30710TOM 3) MebIO 4) IIMHKOM

4. T"a3, koTOpbIil OAEPKUBAET TOPEeHHE, - ITO

1) kucnopon 2) Bogopoa 3) a3ot 4) yriaeKucblid ras

5. B cocTaB Bo31yXa He BXO/MT:

a) BOJI0poJ1 0) KHCJIOPO/I B) YIVIEKUCIIBIN Ta3 T') aproH

6. Camplii Jérkuii ras:

a) CEPHUCTBIN 0) KHUCIOPOJ B) YIIECKHUCIIBIN T') BOJAOPO

/. BemrecTBa, ycKkopsilolHe XUMHYECKHE PeaKIHU ITO:
a) pacTBOpHI 0) CMECH B) BO3/1yX TI') KaTAIN3AaTOPBI

8. B3BecH, B KOTOPBHIX MeJIKHe KAaNeJbKH KUIKOr0 BellleCTBA PABHOMEPHO pacnpeaeeHbl MexKIay MOJIeKyJIaMu BO/bI,
HA3BIBAIOTCS

1) cycnien3usiMu 2) sMyiabCUsAMH 3) AbIMaMu 4) a3po30JIIMU
9. Ilpu HarpeBaHuM BOJa pearupyeT ¢ MeHee AKTUBHBIMYU META/JIAMU, TAKUMH KaK ’KeJle30 U IIUHK, ¢ 00pa3oBaHueM

1) rugpokcuoB 2) OKCUAOB U BoAopoAa 3) KUcCioT 4) THAPOKCHIOB U BOJAOPOAA
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10. Boxa pearnpyer ¢ OKCMIAMHU AKTHUBHBIX METAJLIOB, TAKUX KAK HATPHUI U KaJbUMi, ¢ 00pa3oBaHueM

1) ruIpOKCUIOB U BOJOPOa 2) OKCUAOB U BOJ0poa 3) KUCIOT 4) TUAPOKCUIOB

2. 3ajaHus co CBOOOHBIM OTBETOM.

1. lonummuTe ypaBHEHUS peaKIUii, XapaKTepU3YyIOIIUX XUMUYECKUE CBOMCTBA BOAOPOIA:
a) Ho+S —

6) WOz + H; —

YKa)KI/ITC, OKUCJCTCA NN BOCCTAHABIINBACTCA BOJOPO B 3TUX PCAKIUAX.

Tect Ne3:
«BaxHelnue KJIACChl HECOPraHUYECKUX COCAMHEHUID)
Bapuanr 1
I. BoiOepu o1uH BepHBIH OTBET
1. ®opmyna cummkara sxenesa(Ill): a) NaySiOs; 6) FeSOa; B) Fea(Si03)s; 1) FeSiOs.

2. Kakas u3 nmpuBeICHHBIX COJIEH pacTBOpUMA:
a) an(PO4)2; 0) Ag2COgs; B) MgSiC)g; r) Na,SiOs.

3. Cpeau nepevrciIeHHbIX PeakInil peakuneil HeUTpanu3alunuu siBIseTCS:

a) Zn + 2HCI = ZnCl; + Hy;
6) 2KOH + H5Si03 = K5Si03 + 2H,0:;
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B) CaO + Hz0 = Ca(OH);;
r) 2Na + 2H,0 = 2NaOH + H..

I1. BoiOepu 1 101I0JIHM BEPHbIH OTBET.

4. Beinmuiu popmyiry O€CKUCIOPOIHON KUCIOTHI, MOANUIIN €€ Ha3BaHUE
a) HCI; 6) KH; B) H3POg4; ) NaOH.

5. PactBop H3PO4 O6yner B3aumonerictBoBath c: a) NaCl; 0) Ag; B) Ni; r) Cu.

6. [TpoyKThl B3aUMOACHCTBUS COJITHOW KMCJIOTBI U OKCH/IA KaJIbITUS:
a) CaCly + Hz1; 6) CaCl + Hz1; B) CaCly+ H20; 1) oHM HE B3aMOICHCTBYIOT.

II1. BpimosiHu ciieayromue 3a{aHusA:

7. Knaccuduiupyii BemecTsa 1o Kiaccam, pe3yasTaT ohopMu B BUae cBoHOM Tabmuiel wian circka: CaO, NaOH, SO, HCI, P20s,
Ca(OH)2, NaHSO4, xmopua Hatpust, okcua mapranmna( VII), cepuas kuciora.

8. JlomuIy BO3MOYKHBIE YpaBHEHUS PEAKIINN, YKakH uX Turl peakiuu HoSO4 + Au = ...,
Li+ H,O=...,

Na,O + H,O = ...,

Cu(OH); + HNOs = ...

9. Pemu 11eno4ky npeBpalieHruii, HA30BU BCE BEIIECTBA
Li = Li2O — LIOH — Li3POs,.

10. PaccunTaii maccy okcuna docdopa (V), kotopsiii 06paszyercs mpu Bzaumoeicteun pocdopa maccoit 3,721 ¢ KUCIOPOIOM

Bapuant 2
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I. Bbi0epu oguH BepHbIi oTBeT(1 0a/1J1 32 Ka’XK10€ BEPHO BHINOJHEHHOE 3ajaHue — Bcero 3 0aJia).
1. ®opmyna pochara meau(Il): a) Cuz(POa)s; 6) Cus(POs)2; B) CuSiOs; 1) CusPs.

2. Kakas u3 npuBeIEeHHBIX COJIEN pacTBOpUMA:
a) Zn3(POa)2; 6) AgNOs; B) K2SiOs; 1) NaCl.

3. Cpenu nepeuynciaeHHbIX PEAKIIMNA peaKUeNd HEUTpAIU3alu SABJISETCS:

a) Fe + 2HCI1 = FeCl;, + Hy;

6) K50 + H,Si03 = K,Si03 + H,0;

B) Ca(OH)z + H,SO,4 = CaSO4 + 2H,0;
r) 2Na + 2H,0 = 2NaOH + H;.

I1. BbiOepu 1 1010JIHU BEpPHBI OTBET.

4. Beibepute dhopmyiy coyit u noanuiny e€ HazBanue(1 6amn):

a) HC1O4; 6) KOH; B) Na3zPQOgy; 1) HOH.

5. PactBop KOH 6yner B3aumoneiictBoBats c: a) NaOH; 0) Ag; B) H20; r) CO»
Hanmmimm ypaBHeHHE COOTBETCTBYIOINICH peakiuu (2 6aa).

6. IIpoyKThl B3aUMOJICUCTBUS CEPHOM KUCIIOTHI U THAPOKCHIA MAarHUS:

a) MgSO4 + H271; 6) Mgs(POa)2 + Ha; B) MgSO4 + H20; 1) OHM HE B3aUMOCHCTBYIOT.
Hammmm HeoOxoaumoe ypaBHeHHE peaknuu (2 6armia).

II1. BpimosiHu cjieayromue 3a{aHusA:

7. Knaccudurnupyii BemiecTBa 1o, pe3yibrat ohopMH B BUaE CBOAHOM Ta0Oauiel uiau crucka: Al,Os, HCI, Fe(OH)2, HNO3, SOs,
CaCly, cumkar nmutus, cynsdat mean, pocdopHas kuciiota, ruapodocdar Hatpus. [locneaane 4 BemecTBa 3amuiy B BUae Gopmyt
(4 6amna).

8. Jlonuiiy BO3MOXKHBIE YpaBHEHUSI PEAKIMM, YKaXKH UX TUI peakiuu (3 Oasnna):
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SOz + H,O = ..,

Na + H,O = ...,

Li,O + H,0O = ... ,
Ca(OH), + HNO; = ... .

9. Pemn nenouky npeBpalieHuii, Ha30BM Bce BeulecTna (3 6ama):

K = K;0 = KOH = KNO:s.

10. OnpenenuTe Maccy yIJIEKUCIIOro raza, KOTOpbIil 00pa3yeTcst Ipyu B3auMOAEHCTBUH 3 T yriepoja ¢ KUCIOPOI0M
Tect Ne4: «Ileprnoguvecknii 3aKoH 1 cTpoeHue aroMa. CTpoeHue BenecTBa. XUMHYECKas CBA3b)
Bapuanr |

3ananue 1. Pacronoxxute XUMHUYECKHUE SJIEMEHTBI B TIOPSJIKE BO3pacTaHUs MeTautndeckux cBoicTB: Rb; Li; K. Kak u mouemy
U3MEHSIIOTCS CBOMCTBA XMMUYECKUX 3JIEMEHTOB B IIpe/iesiax OJHON MOATPYMIIIbI?

3ananue 2. OnpeaennTe 9uciIo IPOTOHOB, HEHTPOHOB U 3IEKTPOHOB A1 M30Tonos xuopa: ' CL ¥CL u xucnopoxa 1’0 80.
3ananme 3. JlaliTe XxapakTepuCcTUKy XUMHUecKoro 3neMenTa Ne 11 (mo miany).

3amanue 4. YKaxxuTe BUJ CBSI3U U U300pa3UTE CXEMBI 11 MOJICKYJI:

KF, I, BaO, H;Se, H CI

3aganue 5. Onpenenure CTEICHh OKACICHHS KaXKIOTO XUMHUYECKOT0 AJIeMeHTa B cienyrommx BemectBax: HNO3z, Ba(OH),, NaCl,
Na S04, Fe, SO2, KOH, H2S04, S, CuO.

Bapuanr 1|
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3apanme 1. Pacnonoxxure XUMHUYECKUE 3JIEMEHTHI B OPAJIKE BO3PACTAHUS HEMeTaInyeckux cBocTB: Si; P; Mg. Kak u nouemy
MU3MEHSIOTCS CBOMCTBA XMMUYECKHUX 3JIEMEHTOB B IIPEAEIAX OJHOIO nepuoaa’?

3aganne 2. OnpeeuTe YUCIO IPOTOHOB, HEUTPOHOB U SIIEKTPOHOB IS H30TONOB aprona: S Ar 40 Ar u kamua ° K 0K,
3ananue 3. JlaiiTe xapakTepuCTUKy XUMHYECKOT0 3JieMeHTa Ne 16 (1o miany).
3ananue 4. YKaxute BUJI CBA3M M M300Pa3UTE CXEMBI LIS MOIEKYIL:

02, CuO ) KCI, HZS, C12

3aganme 5. Onpeneanre CTEICHb OKUCICHHS KaKI0r0 XUMUYECKOI0 dJIeMeHTa B cieayromumx BemectBax: HsPO4, O, ,FeCly,

Mg(NQO3), Zn, Cu(OH),, NaOH, AI(OH)3;, CO,, ZnO

10 kxacc:
Tect Nel:

1.Ctenenn okuc/IeHHS cepbl B CyJib(aTe KaJIusl paBHA:
a)+30)+2B)+6T)+4

2. OkuCIUTEDb -
a) MPUHUMAET AJIEKTPOHBI 0) OKUCISIETCS B) OT/AAET JCKTPOHBI T) HET OTBETA

3.Ykaxxure BellecTBO, B KOTOPOM aTOM YIJiepoia uMeeT HAUOO0IbIIYIO CTeNeHb OKUCIeHUs
A) CO2 B)CH4 B)COT') CaC2

4.YP3BHCHI/IC pc€aKkInn HN3MeHeHHe cTeNeHU OKHCJIEHHUSI OKHCIIMTEIS
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A) 2NH3 + 2Na = 2NaNH; + H» 1) -1-0

b) H.S+ 2Na=NaS+ H; 2) 0—-1

B) 4NH;3;+ 6NO =5N; + 6H,0 3) 22— 0

I') 2H,S + 30, =2S0; + 2H0 4) +1—-0
5 +4 —+2
6) 0— -2

S5.Bbicuiasi cTeneHb OKUCACHHS 3JIeMeHTa onpeae/siercs :
A) no Homepy nieproa b) mo Homepy rpyrnbl
B) no nopsiakoBomy HOoMmepy [') mo moarpymrie
6. CTeneHb oKHCJIEHUsI aTOMa a30Ta noHe aMMoHust NH4

A)-3b)-4B)+31)+4

Tect Ne 2:«HemeTa1iap»

Bapuant 1
Yacrsp 1
[Ipu BeIMONIHEHUY 3a1aHui ¢ BbIOOpOM oTBeTa (Al - A8) 3anuiiuTte B TETpaib HOMEP MPABUILHOTO OTBETA.
Al. 3apsn sapa aroma +17 UMEIOT aTOMBI XUMHUYECKOTO 3JIEMEHTA:
1) azota 2)kucnopoja 3)cepnl 4)xnopa
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A2. Yucno o0mux 31eKTPOHHBIX Map B MOJIEKYJI€ BOJIOPO/IA:

1. 1 2)2 3)3 4)4

A3. KoBajieHTHasi HEMOJIsIpHAs CBSI3b UMEETCS B MOJIEKYJIE BEIIECTBA, (popMyia KOTOPOTO :

1) N2 2)CH;  3)HCI 4)NaS
A4. Crenenb okucienus ¢pocdopa B psiay BEIIECTB, POPMYIIbl KOTOPBIX
Ca3 Pz -P- P203 - P205

noBeImaercs ot 0 go +5
IIOBBIIIIAETCS OT -3 JI0 +5
[MIOHW)KaeTcsA OT +6 110 -2

B wnNhe

MoBEIIIaeTcsa ot -4 1o +4
AS. PeakTnBOM Ha kapOOHAT-aHHMOH SIBJISETCS] KATHOH:
1. H* 2)NH4" 3)K* 4)Na*
A6.XuMHudecKas peakiys BO3MOKHA MEXKIy BelecTBaMu , GOPMYIIBI KOTOPBIX:

1. SiOz u HzO 3) P205 n NaOH
2. SOz u COZ 4) HzSiOg HMg

A7. Okcup cepsl (IV) He oOpasyercst mpy B3aMMOIEICTBUHU BEIIECTB, (DOPMYJIbl KOTOPBIX :

1. S u Oz 3) Hg u H2804(K0Hu)
2. H2SOu4(komy 1 Cu 4) CaCO3 u H2SOq4
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A8. MaccoBas n1ons a3ota B cyjibpaTre aMMOHUS paBHA
1. 12,3 % 2)21,2 % 3)43,1% 4) 48,5%

Yacrtp 2
B 1. B psaay xumunyeckux snementoB Ge —p Si—»p C
1) yBenuuuBaercs paauyc aTOMOB
2) yCUJIMBAIOTCSl HEMETANIMYECKHE CBOMCTBA COOTBETCTBYIOUIMX UM MPOCTHIX BEUIECTB
3) ocnaGeBaeT OCHOBHBIN XapaKTep UX BBICIINX OKCHIOB
4) yBeIMUMBAETCS YWJIO 3JIEKTPOHOB BO BHEIIHEM CJIOE€
5) yBenuuuBaeTcs 3apsij sapa aTOMOB

OrtBerT:
1 1 1

B2. YcranoBuTe COOTBETCTBUE MCIKAY UCXOJHBIMHU BCUICCTBAMU U IIPOAYKTAMU PCAKITUU.

HcxonHbie BELIECTBA [TpoaykThl peakiuu

A) CuSQO4 + NaOH 1) H,O + CuSO,

B) CU(OH)Z + H,SO,4 2) CuCl, + BaS0Oq,

B) CuSQO, + BaCl, 3) Na,SO4 + CU(OH)z

4) CuCl; + BaSOg4

5) CuCly+ SO, + H20
OtseT:_
A b B

Yacte 3
C 1. HanumuTte ypaBHEHHS PEaKIUi, C TOMOIIBI0O KOTOPBIX MOKHO OCYIIIECTBUTD CJEAYIOIINE TTPEBPAICHHUS:
C—p CO,—PNa,CO3 —P NaCl
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C 2. K27 r pactBopa ¢ MaccoBoi noseit ximopuna meau 10% noGaBuiin u30BITOK pacTBopa cyibduna HaTpus. Onpeaenure Mmaccy

BBIIMIAaBIICT'O OCaaKa.

Bapuant 2
Yacrts 1
[Ipu BhIMONHEHUH 3a7aHUM ¢ BEIOOpOM oTBeTa (Al - A8) 3anuiuTe B TeTpajb HOMEP MPaBUILHOTO OTBETA.
Al. 3apsn snpa aroma +14 UMEOT aTOMBI XUMUYECKOTO 3JIEMEHTA:
1) a3ota 2) xucioponaa 3) KpeMHHUs 4) yriepoa
A2. Yucno o01mux 371eKTPOHHBIX Map B MOJIEKYJIe a30Ta:

1. 1 2)2 3)3 4)4

A3. KoBaneHTHas moJsipHasi CBSA3b UMEETCS B MOJIEKYJIE BEIeCTBa, (hopMyJsia KOTOPOTO :
1) N 2)0;  3) NaCl 4)H,S

A4. CtenieHb OKHCIICHUSI CEPBI B PSATY BEIIECTB, (GOPMYJITbI KOTOPHIX

SO3- SO2- S - H.S

noBeimaercs ot 0 go +5

oHmxkaercs oT +5 10 0
MOBBIIIIACTCS OT -4 10 +4
IMOHMKAETCA OT +6 710 -2

Wb

AS. PeaktnBoM Ha Cynb(dart -aHUOH SBISETCSA KATHOH:
1. H* 2)NH.* 3) Ba** 4)Na*
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A6. XuMHueckas peakius BO3MOXKHA MEXy BelIeCTBaMU , GOPMYJIbI KOTOPbIX:

1. COz u NaOH 3) SOzPI N205
2. Cuunu H2804(pa36) 4) P205 u HCI

A7. Okcup yraepona (IV) oOpasyercst mpu B3auMOI€MCTBUU BEIIECTB, (POPMYIIbI KOTOPHIX :

1. Na; CO3zn KCI 3) CO u H204
2. CaCO3 u HCI 4) CaCO3 un K3S04

A8. Maccosas gons kuciopoaa B Hutpate meau (I1) paBHa
1. 32,8% 2)44,9 % 3)51,1% 4) 66,3%

Yactp 2
B 1. B psany xumudeckux 3semMeHToB As —P P—Pp N
1) yBenuuuBaeTcsi 3JIEKTPOOTPULIATEILHOCTD
2) BO3pacTaroT paJinyCchl aTOMOB
3) yCcuIuBarOTCs METAJIMYECKUE CBOKCTBA
4) yBeJIMYMBAETCS YMIJIO 3JIEKTPOHOB BO BHEIIHEM CJIO€
S)yMeHbIIaeTcs painyCc aTOMOB 3JIEMEHTOB

OrtBerT:
l | |
B2. YcTraHoBuTE COOTBETCTBHE MEXKIY UCXOIHBIMH BEIIECTBAMH U MPOAYKTAMHU PEAKIIUH.

Hcxonuble BeniecTna [IpoaykThl peakunu
A) FeSO, + KOH 1) Fe(OH).+ K2SO4
B) K>,0 + H,SO,4 2)K20 + FE(OH)z
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B) KOH + SO, 3) K>,SO4+H>, O
4) K>SOz + H, O
5) K>SO4 + H»

A b B
Yacrtb 3
C 1. Hanumute ypaBHEHUS peakiiyii, C TOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTh CJICYIOIIHE TIPEBPAIICHUS:

Cl>—p» HCI—»NaCl —p» AgCI

C 2. Ha 300 r. u3zBecTHsiKa, cojaepxkaiiero 75% kapOoHaTa KaJbIus , MOACHCTBOBAIN U30BITKOM COJISTHOW KUCIOTHI. BeranciuTte
o0BbeM (H.y) BBIICIMBIIETOCS rasa.

Bpewms BoinonHeHust paboTsl 45 MUH.

Cucrema OlICHUBAHHUS

Yacte 1-8 Gammos, yacth 2 — 4 6amna(2+2), vacte 3 — 10 6amnos (3+4). Hroro: 19 6amios.

19-17 6ammoB- «5»

16-13 GammoB- «4»

12-7 6ammoB- «3»

MeHee 7 0aioB - «2»

Tect Ne 3: «MeTtaibi»
YacTs 1.
1. DnekTpoHHas popmyJia aTOMa MarHusi:
1) 1s? 25?3) 152 258
2) 1s? 2s22pt 4) 1s? 2s22p° 3 52



2. DneKkTpoHHas (opMysia BHEIIHETO SHEPTeTUUECKOr0 YPOBHS aTOMOB 3JIEMEHTOB Ti1aBHOU noarpynmnsl 11 rpymnmer T1C:
1)nst2)ns?3)ns?nptd) ns?np?

3. [Ipocroe BeniecTBO ¢ HanboOIEE SIPKO BHIPAXKEHHBIMU METANIMYECKUMH CBOMCTBAMMU:
1) Gepurumii 3) Mmaruuii

2) xanbiuid 4) CTpOHIINI

4. Haunbonee sHEprUuHO B3aUMOJIEHCTBYET C BOJIOM:

1) xanwuit 3) KanbIUl

2) ckanauii 4) Maruui

5. C pa30aBiieHHOW CepHOM KHCJIOTON HE B3aUMOJICHCTBYET:

1) xxene3o0 3) miaTuHa

2) HUKENb 4) IIMHK

6. BepHbl 111 cnenyroiue Cy>KJIeHUs O MIETOYHbIX MeTauiax?

A. Bo Bcex COeIMHEHHSIX OHU UMEIOT CTENEHb OKUCIIEHHS + 1.

b. C Hemerannmamu oHE 00Pa3yrOT COCTUHEHUSI C MIOHHOU CBSI3BIO.

1) BepHO TONBKO A

2) BepHO TONbKO b

3) BepHBI 00a CyXACHUS

4) o0a cyXJIeHUs HE BEPHBI
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Yacrts 2.
B 3aganuu B1 Ha ycTaHOBJIEHHE COOTBETCTBHUS 3aMMIIKUTE MOCIEI0BATEIHLHOCTE IU(Dp 6€3 mpoOesIoB U APYruxX CUMBOJIOB.
1. YcraHoBUTE COOTBETCTBHE MEXK]Y DJIEMEHTOM U (DOPMYJION €ro BHICIIETO OKCHUIA.
SJIEMEHT BBICHINI OKCH/]
A) Cs 1) 303
b) Al 2) 5,05
B) Ca 3) 5,0
') K 4) 2,03
5) 90
6) 2,07
OTtBeroMm K 3amanuio B 2 sBisieTcs mocneoBaTenbHOCTh UGP B TOPSIKE BO3PACTAHUS.
2. BemecTBa, KOTOpBIE B3aUMOJICUCTBYIOT C IIMHKOM:
1 HCI 4) CaO
2) NaOH 5) O,
3) H2S046) CO,
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