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HHOACHUTEJIBHASA 3AIIUCKA

Pabouas npozpamma no xumuu 0as 8- 9 knaccoe paspadomana Ha OCHoge:.
OenepanpHoro 3akoHa  oT 29.12.2012 roma Ne273-®d3 "OO6 obOpasoBanun B Poccuiickoit
denepannn';

v @epepanbHOrO TOCYJapPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApPTa OCHOBHOTO 00IIero 00pa3oBaHmsI,
YTBEP)KICHHOTO MpHKa30M MuHHUCTEepcTBa 00pazoBanus U Hayku PD ot 17 gexkabps 2010 roma N
1897 (¢ U3MEHEHUSIMU | JIOTIOJTHECHUSIMH);

IIpumepHoOif 06pa3oBaTeNBEHOM MPOrpaMMBbI OCHOBHOTO 001TIero oopa3oBanus ot 8.04.2015 Nel/15;

ABtopckoit yueOnoit mporpammel O.C.I'abpuensn «[IporpamMma ocHOBHOTro 00mIero o0pa3oBaHUSI.

Xumust. 8-9 xmacce». M.: JIpoda,2012;

v' Vcras u yuebusiii ian MAOY «Jluneit Ne 121 umenu I'epost CoBerckoro Coroza C.A.AXTIMOBay,
YTBEP>KIICHHBIN Ha 3aCEAaHNUHU MTeJaroruueckoro copera juies 26 asrycra 2020 roga.

AN

Ilenvto peanuzayuu 0cnoenoil 00pazoeamenvHOl NPOPAMMBL OCHOGHO20 00w €20 00pa306anua no
yueonomy npeomemy «Xumusa» SBISCTCS YCBOCHUE COACP)KAaHUs MpeIMEeTa M JOCTHKEHUE O0YYaOIIMMUCS
pe3yJabTaTOB U3yUeHHUS B COOTBETCTBHH ¢ TpeboBanusMu ®I'OC ocHOBHOrO 00Iero oopa3oBaHus U OCHOBHOMN
00pa3zoBaTenIbHOM MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3zoBaHusl.

3aoauamu yuedonozo npeomema «Xumusay:

1) ¢dopmupoBaHne nepBOHAYANBHBIX CHCTEMATU3MPOBAHHBIX TMPEACTABICHHH O BEHIECTBAaX, HX
MIPEBPAIICHUAX U MIPAKTUYECKOM MPUMEHEHUH; OBJIaJICHIE MTOHATHIHBIM annapaToM U CHMBOJIMYECKUM S3bIKOM
XUMUY;

2) oco3HaHHE OOBEKTUBHOH 3HAYMMOCTH OCHOB XHMMHYECKOM HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKHUX IPEBPAIICHUN HEOPTaHWYECKUX U OPTraHMYECKHX BEIIECTB KaK OCHOBBI MHOTHX
SIBJIEHUH KUBOM U HEXXUBOI MPUPOABI; YTiTyOiIeHNe MPeCTaBIeHUI 0 MaTepHabHOM €MHCTBE MUPA;

3) oBnaneHHE OCHOBAMH XUMHYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO AaHAIM3MPOBaThb U OOBEKTUBHO
OIICHUBAThH XKM3HEHHBIC CUTYaIlUH, CBS3aHHBIE C XUMHEH, HABBIKAMH O€30I1aCHOTO OOpallleHHs C BEIIeCTBAMH,
UCTIOJIb3YEMBIMH B MTOBCEHEBHON JKU3HH; YMEHHEM aHAIM3UPOBATh M TNIAHKPOBAThH DKOJOrHYecKH Oe30macHoe
MOBEJICHUE B LIETSIX COXPAHEHUS 340POBbs U OKPYKAIOLIEH Cpeibl;

4) dopmupoBaHME YMEHHMH YCTaHABIMBATh CBS3M MEXIY pPEalbHO HAOIIONAEMBIMH XHMHYECKUMH
SBJICHUSIMH W TIPOLIECCAMH, MPOUCXOJSIIUMA B MHKPOMHUpE, OOBSICHATH NMPUYMHBI MHOTOOOpa3Hs BEIECTB,
3aBHUCHMOCTb HX CBOMCTB OT COCTaBa M CTPOEHMUS, & TAK)KE 3aBUCUMOCTD TPUMEHEHHSI BELLIECTB OT X CBOWCTB;

5) npuoOpeTeHne ONbITa HUCHOJIb30BAHMS PA3IMYHBIX METOJIOB M3YyUEHHS BEIIECTB: HAOIIOJCHMS 32 UX
MPEeBpaIleHUAMA TPU  TPOBEAEHUM HECIOXHBIX XHUMHUYECKHX O3KCIIEPUMEHTOB C  HCIIOJIb30BAHHUEM
nabopaTtopHOro 000PYAOBaHUS 1 TPUOOPOB;

6) ¢dopmHpOBaHHE TMPEICTABICHUHA O 3HAYCHUHM XUMHUYECKOW HAyKH B PELUICHUH COBPEMEHHBIX
JKOJIOTHYECKUX TPOOJIEM, B TOM YHUCIIE B ITPEJOTBPAIICHUH TEXHOTCHHBIX U 3KOJIOTUYECKUX KaTacTpod;

3aoauu npozpammor:

8kiacc

1.CopmMupoBath 3HaHHE OCHOBHBIX MOHATHH U 3aKOHOB XHMUH;

2.BocnuThIBaTh O0IIEYEIOBEUECKYIO KYIBTYPY;

3. Yuurp HaOm01aTh, IPUMEHSTH [TOTyYCHHBIC 3HAHUS HAa IPAKTHKE.

4. ®opMupoBaTh y JULIEUCTOB BAYMUYUBOTO OTHOLICHHUS K CBOEMY (PH3HUYECKOMY, IICUXHYECKOMY,
COIIMAJIFHOMY U AYXOBHOMY 37I0POBBIO.

9xutacc

1.®opMupOBaTh CHCTEMY XMMUYECKUX 3HAHNH KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOH KapTUHBI MUDA;

2.Pa3BaTh TMYHOCTH 00yHaIOIINXCA, UX MHTEJUIEKTYAIbHOE U HPAaBCTBEHHOE COBEPIIIEHCTBOBAHMUE;

3.®opmupoBaTh y 00y4aeMbIX I'YMaHUCTUUYECKUX OTHOIIEHUH U 3KOJIOTHYECKH 11e71eCcO000pa3HOro
MOBEJICHUS B OBITY U B TPYAOBOH IESTEIHHOCTH;



4.®opmMrpoBaTh yMEHHS 0€30I1aCHOTO 00paIeHNs ¢ BEIIECTBAMH, HCIIOIB3YEMBIMH B TIOBCEHEBHOM
JKU3HU;
5. IlonnMaTh 00LIECTBEHHYIO MOTPEOHOCTh B Pa3BUTHU XHMUH.

Obwan xapakmepucmuka yuedoHozo npeomema «Xumus»

B cootBercTBUM ¢ DenepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAaPTOM OCHOBHOTO OOIIETo
o0pa3oBaHMs y4YalIuecs JOJKHBI OBJIAJCTh TAKUMHU TIO3HABATCIHHBIMU YUCOHBIMH JIEHCTBHSIMH, KaK YMEHHE
(dhopMynupoBaTh MpoOIEMy U TUTIOTE3Y, CTABUTH IIeNTN U 33/1a4H, CTPOUTH TUIAHBI JOCTH)KEHUS TeJIed U pelIeHus
MOCTABJICHHBIX 3aj[ad, TMPOBOAWTH JKCIEPUMEHT W Ha €ro OCHOBE JeJaTh BHIBOABI M YMO3AKIIOUEHHUS,
MIPEACTABISATh UX U OTCTAaMBaTh CBOIO TOUKY 3peHUs. KpoMme 3Toro, ydamuecs AODKHBI OBIAJCTh MPUEMaMHU,
CBS3aHHBIMH C OIpPEACICHUEM IMOHSTUN: OTPaHWYMBATH WX, ONKCHIBATH, XapaKTCPU30BaTh U CPABHUBATH.
CnedosamenvbHo, npu U3VHeHUU XUMUU 68 OCHOBHOU WIKOde yuaujuecs OOJJHCHbL 061a0emb V4eOHbLMU
OeticmeusmMuy, nO38ONAIOUUMY UM OOCIMUYDL TUYHOCTIHBIX, NPEOMEMHbIX U MEeManpeomMemuslx 00pa306amenbHbIX
Ppe3yIbmamos.

OCOOEHHOCTBIO CONEpKaHUs Kypca «XHWMHUS» SBISAIOTCS TO, 9YTO B 0a3MCHOM y4eOHOM IIIaHE 3TOT
MpeIMET TOSIBIIICTCS TIOCIIEAHUM B PSIy U3YYCHUS €CTeCTBEHHOHAYUHBIX MUCIHILINH. J[aHHAsS HEOOXOIUMOCTh
OCBOCHHUSI OOBACHSACTCS TEM, YTO IIKOJBHUKH JOJDKHBI 00JIaaTh HE TOJILKO OIPEICIICHHBIM 3aracoM
MpeBAPUTENHHBIX E€CTECTBEHHOHAYYHBIX 3HAHWWA, HO W JOCTAaTOYHO XOPOIIO PAa3BUTHIM aOCTPaKTHBIM
MBIIUICHAEM.

Pabouass mporpamMma mocTpoeHa Ha OCHOBE KOHIICHTPHYECKOTO MOJIXOAa. DTO JOCTUTACTCS IMyTeM
BBIWICHCHUS TUJAKTUYECKON €IMHUIIBI — XUMUYECKOTO DJIEMEHTA - ¥ TAJIbHEUIIIEM YCIIOKHEHUH U PaCIIUPEHUN
ee: 3/1eCh TaKOBBEIMH BHICTYMAIOT ()OPMBI CYIIIECTBOBAaHUS (CBOOOIHBIE aTOMBI, TIPOCTHIE M CIIOKHBIE BEIIECTBA).
B nporpamme y4uThIBacTCS peanusaius MEKIPEIMETHBIX CBs3el ¢ KypcoMm (usuku (7 kiacc) u ouosioruu (6-7
KJIaCChI), TJI€ NTae€TCS 3HAKOMCTBO C CTPOCHHEM aToMa, XMMHYECKOW OpraHu3alhel KICTKH U IpolleccaMu
oOMeHa BeIIecTB.

3HAYNTENIFHOE MECTO B COJEpXKaHHH Kypca OTBOJAUTCS XUMHUYECKOMY 3KcrepuMmeHTy. OH IMO03BOJISIET
chopMUPOBaTh Yy Y4YalUXCs CICIHAIbHBIC NPEIMETHbIE yMEHHS pPabOTaTh C XUMHUYECKUMHU BEIIECTBAMH,
BBITIOJIHATH TPOCTHIC XUMHUYECKHE ONBITHl, HAYYUTh HUX O€300MIACHOMY H DJKOJIOTHUYECKH T'PaMOTHOMY
oOpallleHuIo ¢ BemecTBaMH B OBITY M Ha Tpou3BojcTBe. [IpakTiueckne paboThl CrpynmupoOBaHbl B OJIOKA —
XUMUYECKHAE TMPAKTHKYMBI, KOTOPBIE CIYXaT HE TOJBKO CPEIICTBOM 3aKPEIUICHWS YMEHHUUW W HAaBBIKOB, HO U
KOHTPOJIA KauecTBa MX CPOpPMHUpPOBaHHOCTH. [IporpaMma He CTaBHUT 3ajady NpOQEeCcCUOHAIBLHOW MOATOTOBKU
00yJaronmxcs, 1 HOCUT OOIIeKyIbTYPHBIN XapakTep.

Kypc xummm 8 xmacca m3ydaercs B jaBa drTama. [lepBbIii 3Tam — XUMHS B CTaTHKE, HA KOTOPOM
paccMaTpUBAIOTCA COCTAaB M CTPOCHHME aTOMa W BellecTBa. ET0 OCHOBY COCTaBISIOT CBEICHUS O XUMUYECKOM
aJieMeHTe U (opMaxX ero CyIIeCTBOBAHHUS — aToMax, U30TOMNaxX, HOHAaX, MPOCTHIX BEIIECTBAX U MX BaKHEHIINX
coemMHEHMIX (OKCHIaX W JPYruX OWHAPHBIX COENWHEHUSIX, KUCIOTaX, OCHOBAHHAX M COJIAX), CTPOSHHH
BeIeCTBa (TUMOJOTUN XMMHYECKUX CBS3€H M BUAAX KPUCTAUIMYECKUX PEIIETOK). BTopoit stam — Xumus B
JIMHAMKKE, Ha KOTOPOM yYalllHecs 3HAKOMSATCS ¢ XUMHUCCKUMH PEaKIMsIMH Kak (yHKIIMEH cocTaBa U CTPOSHHS
YYaCTBYIOIIUX B XUMHUYECKUX MPEBPALICHHUSIX BEIIECTB U UX KIacCU(UKAIINY.

CBoiicTBa KHCJIOT, OCHOBAaHHHA M COJIEH Cpa3y pacCMaTpPUBAIOTCS B CBETE€ TEOPHH JJIEKTPOIMTUYECKON
JTIACCOTTHAITIH.

Kpome »sToro, cpoiicTBa KHCIOT M COJEH XapaKTEPU3YIOTCA TaKXE B CBET€ OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX MPOIIECCOB.

B xypce 9 kiacca BHauane o000mar0OTCs 3HAHUS yUalIuxcsl 0 Kypey 8 kiacca, armog)eo30M KOTOPOTo
spisiercst [lepuognueckuit 3akon u Ilepuoanueckas cucrema xumuueckux snemeHtoB [[. M. Menzaeneesa.
Kpome Toro, 06001maroTcst CBEICHUS 0 XUMUYECKUX PEaKIUAX ¥ X KIIACCU(PUKAIIMA — 3HAHUS 00 YCIOBUAX, B
KOTOPBIX MPOSBISIOTCS XUMHUYECKHE CBOMCTBA BEMIECTB, M CIIOCO0AX YIPABJICHHS XMMHYCCKUMHU MPOIIECCAMM.
3areM paccMaTpPUBAIOTCS OOINME CBOHCTBA METAVIOB UM HEMETA/UIOB. IIpMBOASTCS CBOMCTBA IIEIOYHBIX M
IIEI0YHO3EMENTLHBIX METAJNIOB M TAJIOT€HOB (ITPOCTHIX BEUIECTB U COSUHEHUN TaJIOTeHOB), KaK HAOOJIee SIPKUX
MIPEICTaBUTENIEH ATUX KIJIACCOB OJJIEMEHTOB, W HMX CpaBHUTEIbHAS XapaKTepucThka. B Kypce moapoOHO
paccMaTpuBarOTCSl COCTaB, CTpPOEHHE, CBOICTBA, TONY4YeHWE W MPUMEHEHHE OTAENbHBIX, BAXHBIX B
XO3SMICTBEHHOM OTHOIICHHHU BEIIECTB, 00pPa30BaHHBIX 3JIEMEHTaMU 2—3-T0 MIEPHOI0B



[Iporpamma mpenmera «XuMus» paccuuTaHa Ha 2 roma. OOIee KOJIMYECTBO YacOB 3a YPOBEHB
OCHOBHOTO 00111eT0 00pa30BaHus cocTaBisieT 138 4acoB €O CIEAYIONIMM pacrpeieIeHHeM YacoB Mo Kiaccam: 8
knacc 70 yacoB (2 waca B Hemenro), 9 kiacce 68 uacoB (2 uwaca B HeIeNm0), NpH HOPMATUBHOMN
MPOJIODKUTENBHOCTH yueOHOTro roja 34 yaeOHbIX Henenb. B nporpamme 8-9 kiiacca mpeaycMOTPEHO pe3epBHOE
BpeMsl, TaK KaK pealibHasi MPOIOIDKUTEFHOCTh Y4eOHOTO rojja BCeTa OKa3bIBAaeTCI MEHBIIIE HOPMATHBHOM.

B mporpamme yureHa OCHOBHAsi OCOOEHHOCTH ITOJPOCTKOBOTO BO3PACTa, KOTOPBIA XapaKTephu3yeTcs
pasBUTHEM I[I03HABATENLHONH cepbl. YueOHasi NesATeIbHOCTh MPHOOpEeTaeT 4epThl (PYHKIMOHUPOBAHHS TI0
CaMOpa3BUTHIO W CcamM0o00pa30BaHMIO, OOyYaIOIIHMEeCcs HAYMHAIOT OBJIA/IEBAaTh TEOPETUYECKUM, (DOPMaIbHBIM,
pedIIeKCHBHBIM MBIITICHHEM.

OcHoBHOH (opMOH OpraHu3aluy y4eOHOTo Mmpoliecca sBIseTCS KJIACCHO-ypoUuHas cucTtema. B kauecTBe
JOTIOJTHUTENBHBIX (POPM OpraHU3alul 00pa30BaTENBHOTO MPOLECCa UCTIONB3YETCsl CUCTeMa KOHCYIbTallMOHHON
MOIEPKKH, MHAUBHYaTbHBIX 3aHATHI, CAMOCTOSATENbHAS paboTa yJamuxcs ¢ UCTIOIh30BAHUEM COBPEMEHHBIX
MHQOPMAIMOHHBIX TEXHOJIOTHH.

@opmbl OpraHu3anuy 00yu4eHus: UHIUBUIyabHasl, TApHAs, TPYTIIOBasl.

MeToabl 00y4eHuUsI:

Ilo ucmounuKy 3nanuil: CIIOBECHBIE, HATIISATHBIC, TIPAKTUIECKHE;

Ilo yposHio no3nasamenvroil akmugnocmu: POOIIEMHBIH, YACTHYHO-TTIOUCKOBBIH, O0BSICHUTENHHO-
JUTFOCTPATUBHBIN;

TexHonoruu odyuenus

Hannas pabodass mnporpamMmMa MOXKET OBITh pealn3oBaHa IIPU HCIOJNB30BAaHUHA COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTWH, MEpelOBBIX (OPM M METOJOB OOydYeHHS, TaKMX KakK MpOOJIEeMHBIA METO.,
pa3BuBaromee 00ydeHHe, KOMIBIOTEPHBIE TEXHOJIOTHH, TECTOBBIM KOHTPOJh 3HAHUW W Ap. B 3aBHCHMOCTH OT
CKJIOHHOCTEH, MOTPEOHOCTEH, BO3MOXKHOCTEH U CIIOCOOHOCTEH KaXKJ0r0 KOHKPETHOTO KJlacca B Mapajuieiiu.

Mexanu3mbl GopMHPOBaHNS KJIIOYEBBIX KOMIETEHIMIT 00y4Yal0mMXcs

PaGouass mporpamma mpemycMaTpuBaeT (GOPMHUPOBAHHME Yy VYUYAIIMXCS OOIIEyd4eOHBIX  yMEHWUH W
HABBIKOB, YHHBEPCAIBHBIX CHOCOOOB JMEATEIHHOCTH M KIFOUEBBIX KOMIIETEHIMA. B 3TOM HampaBieHUH
IIPUOPUTETAMU  ABJIAIOTCA: HUCIOJIB30BAHUE [JIA TIIO3HAHUA OKpYKaAromiero Mupa pasjiudHbIXx METOJA0B
(HaOnoJIeHNs, W3MEPEHUs], OMBITHI, JKCIIEPUMEHT); TMPOBEACHUE MPAKTUYECKUX U JabOpaTOpHBIX pador,
HECJIOXKHBIX SKCIIEPUMEHTOB U OIMCAHUE UX PE3yJIbTAaTOB; HCIIOJIb30BaHUE JIJIS PEIICHUS MTO3HABATEIbHBIX 32124
Pa3INYHbIX UCTOYHHUKOB I/IH(i)OpMaHI/II/I; COGHIOI[eHI/Ie HOPM M IIpaBUJI NOBECACHUA B XUMHUYCCKUX J'Ia60paTOpI/I$IX,
B OKpYXKAIOIIEH cpejie, a TakKe MPaBHl 3JJ0POBOTO 00pa3a KHU3HH.

Bujabl 1 hpopMbI KOHTPOJISI

J1s otieHKY y9eOHBIX JOCTHYKEHUI 00yUYarOIMXCs UCIIOIB3YETC:

® TeKymuii KOHTPOJIb B BUJIC TPOBEPOUYHBIX Pa0OT U TECTOB;
® TeMaTH4YeCKHH KOHTPOJb B BIJIE KOHTPOJBHBIX padoT;
®  HUTOroBBbIH KOHTPOJb B BHJIE KOHTPOJIBHOMN pabOThl WIIM TecTa.

DopMbI KOHTPOJIS: (HPOHTANBHBINA ONPOC, MHAUBHyalbHAs padoTa Y JOCKH, HHAUBUAyallbHas paboTa
10 KapToukaM, TudQepeHInpoBaHHasl caMocTosTeNbHas padora, nuddepeHInpoBaHHas IPOBEpOUHas padboTa,
XUMHAYECKUN IUKTAHT, TECTOBBIH KOHTPOJb, B TOM YHCIIE C KOMIBIOTEPHOH MOAJEPKKOH, MNPAKTUYECKUE H
JabopaTopHbie PabOThI, KOHTPOJIbHAS padoTa.

YueOHo-MeTOIHYECKOE ODecTIeYeHHe:

Obyuenne Benércs mo yueOuuky O.C.I'abpuensn «Xumus 8 kmace», «Xumus 9 Kimacc», KOTOPBIHA
COCTaBIISIET €JMHYI0 JIMHHUIO Y4eOHUKOB, COOTBETCTBYET (hejepalbHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHJapTa 0a30BOT0 YPOBHS M peanusyeT aBTopckyto nporpammy O.C.IabpuensHa.

1. Xwumus 8 xiacc: yueOHUK a5t oOmeoOpazoBaTenbHbIx yupexaenuit/ O.C. ['abpuensn. -7-e u3n., uemp.-

M.: «/Ipoda», 2018

2. Xwumus 9 xiacce: yueOHMK it 001eo0pa3oBarenbHbiX yupexaeuuii/ O.C. aOpuensH,

N.I".Octpoymos, C.A.CnagkoB. — M.: [Ipocsemienue, 2019

Inanupyemble pe3yJbTaThbl 00yUeHHs1 y1eOHOTO MpeaMeTa XuMHus

8-9 ki1acc




JINYHOCTHBIE PE3yAbTATHI OCBOECHHS
y4eOHOro mpeaMeTa

MeranpenMeTHbIe
npeaAMeTa;

pe3yJbTaTbl  OCBOEGHHSI  y4eOHOro

- 0CO3HaBaTb EIWHCTBO M LEJIOCTHOCTb
OKPY)KaIOIIEro MHpa, BO3MOXKHOCTU €T0
[I03HaBa€MOCTH U OOBSICHUMOCTH Ha OCHOBE
JOCTH)KEHUN HAYKU;

- TIOCTETIEHHO BBICTPAaMBaTh COOCTBEHHOE
LIEJIOCTHOE MMPOBO33pPEHUE: 0CO3HaBaTh
OTPeOHOCTH u TOTOBHOCTh K
caM000pa30BaHUIO, B TOM YUCIIE U B PAMKax
CaMOCTOSITETbHON JIeAITeNIbHOCTH BHE
LIKOJIBI; TOTOBUTH c€0sl K OCO3HAHHOMY
BEIOOPY Oymymeit mpodeccnu;

- OLCHHMBATH KMU3HCHHBIC CUTyallUUd C TOYKH
3peHusi Oe3omacHOro oOpa3a IKH3HH U
COXpaHEHUs 310POBbS;

- OllIEHUBAaTh 9KOJIOTUYESCKUI puck
B3aUMOOTHOIIICHU Y€lI0BEKA U IIPUPOJIBI.

- (hopMHPOBATh 3KOJIOTUYECKOE MBIIICHHUE:
YMEHHUE OILICHUBATh CBOIO MAEATEIBHOCTh WU
MOCTYIIKM JPYTUX JIIOAEH C TOYKU 3pEHUs
COXpaHEHUs1 OKpY’Kalolled Cpeapl - TapaHTa
YKU3HU U OJIaromorydus Jitojiei Ha 3emIte.

- CaMOCTOSITETIFHO OOHAPYKUBATh U (POPMyIHPOBATH YIEOHYIO
pobeMy, OnpeneNsTh Uelb y4eOHON NeATeNbHOCTH;

- BBIIABUIAaTh BEPCHM PELICHUS MPOOJIEeMBbl, OCO3HAaBATh
KOHEUHBIN pe3yJbTaT, BBIOMpaTh U3 MPEIUIOKEHHBIX U HCKATh
CaMOCTOSITEIIBHO CPEACTBA TOCTHXKEHHS LEIIH;

- COCTaBJATH (MHIMBHUIYaJbHO WU B TPYIIE) IUIaH PELICHUS
IPOOIIEMBI;

- pa0oTas 1o IUIaHy, CBEPSITh CBOU ACUCTBUS C LEIbIO M, IPU
HEOO0XOIUMOCTH, UCIIPABIISITH OLIMOKH CaMOCTOSATENBHO;

- B JUAJIOre€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTEILHO
BbIpaOOTaHHBIC KPUTEPHH OLIEHKH.

- aHaJM3WpOBaTh, CpaBHHMBATh, KJIACCU(PHUIUPOBATH U
000011aTh GaKThl U SIBJICHUSI, BBISABIATH IPUYHHBI U CJICACTBHS
MPOCTHIX SIBICHHUIA;

-OCYIIECTBIISAATH CPaBHEHHE, KIACCU(UKAINIO, CAMOCTOSTENLHO
BBIOMpAsi OCHOBAHHS W KPUTEPUH IS YKA3aHHBIX JIOTHYECKHX
OIEpaLNii;

- CTPOMTHb JIOTUYECKUE  PaCCYXKICHHUS,
YCTAaHOBJICHUE IPHYMHHO-CIICACTBEHHBIX CBSI3CH;
- CcO3maBaTh CXEMAaTH4YEeCKUE MOAEIH C
CYIIECTBCHHBIX XapaKTEPUCTUK OOBEKTA;

- COCTaBJSTh  TE3UCHI, pa3IM4YHbIE  BHIBl  I[UIAHOB,
npeoOpa3oBbIBaTh MHPOPMAIIUIO W3 OJHOTO BHJIA B APYTOW;

- YMETh OIPEnesiTh BO3MOXKHBbIE HCTOYHMKH HEOOXOIMMBIX
CBEJICHUIA, POU3BOJIUTH TIOMCK WHPOPMAINH, aHATU3UPOBAThH
Y OLICHMBATh €€ IOCTOBEPHOCTB;

- CaMOCTOSITEJIbHO OPTaHU30BbIBaTh y4eOHOE B3aUMOIEHCTBHE

B IpyInie

BKJIFOYAIOIIHE

BBIJICTICHUEM

Ilnanupyembie pe3yJbTaThl 00y4eHHs Yy4eOHOro npeamMera XuMust

Buinycknuk nayuumcs

8 kiacce

® XapaKTEpHU30BaATb OCHOBHBLIC MECTOAbI ITIO3HAHUA: Ha6J'IIO,I[eHI/Ie, HN3MCPCHUE, OKCIICPUMCHT,
® OINNHCHIBAThL CBOMCTBA TBEPAbIX, KXUAKHUX, ra3006pa3H51x BCHIECTB, BBIACIIAA HMX CYHICCTBCHHBIC

[IPU3HAKH;

® pacCKpbIBATb CMBICI OCHOBHBIX XWUMHYCCKUX IMOHSITUH «aToM»,

«MOJICKYJIa», «XUMHYCCKUH

QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOXKXHOC BCIICCTBO», «BAJICHTHOCTDH), «XUMHUUYCCKAA pCAKIHA», UCIIOJIB3Yd

3HAKOBYIO CUCTEMY XUMUU,

® pacCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHUA MaCChbl

MOJIEKYJIIPHOU TEOpHH;

BC€IIECTB, IIOCTOAHCTBA COCTaBa, AaTOMHO-

® pas3jn4aTb XUMUUYCCKUC U (1)I/I3I/I‘{CCKI/IC SIBJICHUSA,

Ha3bIBaThb XUMHUYCCKHUEC JJICMCHTHI,

OIpPeACIATh COCTAB BEUICCTB IO UX (bOpMy.]'[aM;

OIpeACIATh BAJICHTHOCTL aTOMaA 3JICMCHTA B COCANMHCHUSAX
OIpPEACIATh TUIl XUMHUYCCKUX peaKI_II/If/i;

Ha3bIBATb MPU3HAKU U YCJIOBUA MIPOTCKAHUA XUMHWYCCKUX peaKL{Hﬁ;

® BBIABJATH MMPU3HAKU, CBUACTCIBCTBYIOIINUC O MPOTCKAHUN XUMHYCCKOH PCaKIuu MPU BBIIIOJIHCHUN

XHUMHUYCCKOT'O OIIbITA,

® COCTaBISTh (YOPMYJIBI OMHAPHBIX COSANHEHUH;




COCTaBJISITh YPaBHEHUS XUMUYECKHUX pPEaKLIni;
co0oaaTh npaBuiia 0e30MacHoi paboThl IPU MPOBEACHUH OTIBITOB;
MOJIb30BATHCS 1A00PATOPHBIM 000PYIOBAHUEM U TIOCYOH;
BBIYUCIATH OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO Macchl BEIIECTB;
BBIYUCIISITH MACCOBYIO OO XMMHUYECKOTO 3JIEMEHTa Mo (hopMyIie COeAMHEHHUS;
® BBIYHCIATH KOJMYECTBO, OOBEM WIIM MAaccy BEHIECTBa IO KOJIHYECTBY, 00BEMY, Macce peareHTOB
WM MIPOJYKTOB PEAKIINU;
® pacKpbIBaTh CMBICII 3aKOHA ABOTaapo;
PacKphIBaTh CMBICT MIOHATHH «TEIUIOBOH 3¢ (EeKT peakuuny, «MOJSIPHBINA 00beM»;
XapakTepu30BaTh (pr3nUecKre 1 XMMUYECKUE CBOMCTBA BOABI,
PacKpBIBAaTh CMBICII IOHATHUS «PACTBOP»;
BBIYHCIISITH MacCOBYIO JOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;
HNPUTOTOBIISTH PACTBOPHI C ONPEAECICHHON MAaCCOBOM JOJIEH PACTBOPEHHOr'O BEILIECTBA;
Ha3bIBaTh COCIMHEHUS U3YYEHHBIX KJIACCOB HEOPTaHNYECKUX BEILECTB;
e XapakTepus3oBaTh (pU3MUECKHE W XHMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCHAOB, KHCIOT, OCHOBAHWM, COJICH;
e OINpeAeNaTh NPUHAAJIEKHOCTD BEIIECTB K ONPEACICHHOMY KJIACCy COETUHEHUH;
® COCTaBJIATH (POPMYIIBI HEOPraHUYESCKUX COSAMHEHUIN M3YUCHHBIX KJIacCOB;
® [IPOBOJUTH OIIBITHI, TMOATBCPKAAIOINEC XUMHNUYECKHUEC CBOMCTBA HN3Y4YCHHBIX KJIacCOB
HEOpPraHUYECKUX BEIIECTB;
® PpacCIIO3HABAThH OIBITHBIM IIyTEM PACTBOPHI KUCIIOT U IIEJI0YEH 10 U3MEHEHUIO OKPACKH HHJUKATOPA;
® XapakTepH30BaTh B3aHMOCBS3b MEX]y KJIaCCAaMH HEOPTaHUYECKUX COETUHEHUH;
e packpsiBath cMbich [lepuoanueckoro 3akona /.M. Menneneena;
® OOBSCHATH (U3UYECKUI CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XHUMHYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIIBI U IIepuoja B nepuoanyeckoit cucreme [[.1. Menneneesa;
e OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHS aTOMOB, CBOMCTB AJIEMEHTOB B MPEEIax MajbIX
MIEPHOOB U TIaBHBIX MOATPYIIII;
® XapaKTEpHU30BaATh XMUMUYCCKUEC 3JICMCHTDI (OT BOJOpOaa 10 KaJII)HI/ISI) Ha OCHOBEC HUX IIOJIOXKECHUA B
nepuoanueckoit cucreme J1.11. MeHeneeBa u 0COOCHHOCTEH CTPOSHUS HX aTOMOB;
® COCTaBJATH CXEMBI CTPOEGHHS aTOMOB TepBbiXx 20 31eMeHTOB mepuonndeckoi cuctembl [I.M.
Menpeneena;
® PACKpbIBaTh CMBICI OHATHI: «XUMHUYECKAs! CBSI3bY, «3JIEKTPOOTPULIATENBHOCTDY;
® XapaKTEepHU30BaTh 3aBUCUMOCTbH (PU3NUECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUINYECKOHN PELIETKHU;
e ONpEeAeATh BUJ XMMUYECKON CBSA3H B HEOPTaHUYECKHUX COCANHEHUX;
e 1300paXkaTh CXEMbl CTPOCHHUSI MOJIEKYJ BEILIECTB, 0OpPa30BaHHBIX PAa3HBIMU BHJAMH XMMHYECKHX

CBs3EH;
® paCKpbIBaTh CMBICI IOHITHH «HOH», «KATHOHY», «AHUOHY, «DJIEKTPOJIUTH), «HEAIECKTPOIUTHI»,
«QIEKTPOJIUTUYECKAS TUCCOLMALIMSY, «OKUCIUTENbY, «CTEIEHb OKUCICHUSD «BOCCTAHOBUTENBY, «OKUCICHUEY,
«BOCCTaHOBJICHHEY;
® OIpeAeATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COEIMHEHUH;
PaCKpbIBaTh CMBICI TEOPUU IIIEKTPOIUTUUECKON TUCCOLUALINY;
COCTABJISITh YPaBHEHUS JIEKTPOIUTHYECKON AUCCOLUALMN KUCIIOT, HIEN0Y€eH, coneit;
OOBSICHATH CYITHOCTB MPOIECCA AIEKTPOTUTHYECKON JUCCOIMAIIMY U PEaKIUi HOHHOTO 0OMeHa;
COCTaBJIATh ITOJIHBIE U COKPAIIICHHBIC HOHHBIC YPaBHEHUS PeaKIiu OOMEHa;
OTIPEAETSATH BO3MOXXHOCTD ITPOTEKAHUS pEeaKInii HOHHOTO 0OMeHa;
MPOBOJIUTH PEAKIIUH, TIOJITBEPKAAI0IINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX BEIIECTB;
ONpeaesITh OKUCIUTEIb U BOCCTAHOBUTEb;
COCTaBJISITh YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
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e packpbiBaTh cMbicl [lepuonnueckoro 3akona /I.M1. Menneneesa;

® OOBACHATH (U3UYECKUI CMBICT aTOMHOTO (MOPSIKOBOIO) HOMEpa XHUMHYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIILI U lIepuoja B nepuoanyeckon cucreme [[.1. Menneneesa;

e OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUs CTPOSHHS aTOMOB, CBOMCTB AJIEMEHTOB B IPEAEIax MajbIX
MIEPUOJIOB U INIABHBIX MTOATPYIIII;

® XapaKTepHU30BaTh XMMUYECKHE JIEMEHTHI (OT BOAOPOJA 0 KaJblHsi) Ha OCHOBE X IOJIOKCHHS B
nepuoanueckoi cucreme /.M. MeHeneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB;

® XapaKTepu3oBaTh GU3UUECKUE U XUMHUECKHE CBOWCTBA MPOCTHIX BELIECTB: KUCIOPOAA U BOAOPO/a;
MOJy4aTh, COOMPATh KHCIOPO. ¥ BOAOPO/;
pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHCIOPO, BOAOPO;
Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH peakLni;
KJ1accu(UIMPOBATh XUMUYECKHE PEAKIMU TI0 Pa3IMYHBIM IIPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBSI3b MEX]y COCTAaBOM, CTPOEHHEM 1 CBOMCTBAMHU HEMETAIJIOB;

® TIPOBOAUTH OMBITHI TI0 TOIYYSHHUIO, COOMPAHUIO M U3YUYCHHIO XMMHUYECKUX CBOWCTB razo00pa3HbIX
BELIECTB: YIJIEKUCIIOTO raza, aMMHaKa;

® DAacHO3HABaTh ONBITHBIM IIyTeM I'a3000pa3HbIC BEIECTBA: YITICKUCIBINA ra3 1 aMMHAK;

® XapaKTEepHU30BaTh B3aUMOCBS3b MEKAY COCTABOM, CTPOCHHEM M CBOWCTBAMU METAJLIOB;

e Ha3bpIBaThb OpraHMYECKHUE BEIIEeCTBA IO UX (opmyie: MeTaH, 3TaH, STHICH, METAHOJ, ATAHOJ,
[JIMLEPHUH, YKCYCHAs! KUCIIOTa, aMUHOYKCYCHas! KHCJIOTa, CTEapPUHOBask KUCJIOTA, OJICMHOBAs KMCIIOTA, TJII0K034;

e OLICHMBATH BIUSHUE XUMHUYECKOTO 3arPsI3HEHUS OKPY>KaIOLIEeH Cpe/ibl Ha OPraHU3M YEJIOBEKa;

e TPaMOTHO OOpalIaThCs C BEIIECTBAMU B IOBCEIHEBHOM KU3HU

OTIPENeNIATh BO3MOXKHOCTh ITPOTEKAHUS PEAKIUN HEKOTOPBIX MPEACTaBUTENEH OPraHNYeCKUX BELECTB

C KHCJIOPOJOM, BOJJOPOJIOM, METAJUIAMH, OCHOBAHHSIMH, TaJIOT€HaAMHU.

Coaepxanne yueOHOro npeamera XuMus

IlepBoHayanbHbIEe XUMHYECKHE MOHATHS

peamer xumuu. Tera u sewjecmsa. OcHOBHble MemOObl NO3HAHUS: HAOIIOOeHUe, U3MepeHue,
axcnepumenm. Ouznueckue U xuMuveckue sieieHus. Yncteie BeniectBa u cMec. CriocoObI pa3aeneHus cMecei.
AtoM. Monekyna. XUMHUYECKUM 3JIEMEHT. 3HAKM XMMHYECKHX 3JIEMEHTOB. IIpocThie M CIIOKHBIE BEILECTBA.
BanenTtHocTb. 3axon nocmosncmea cocmaga geuwjecmea. Xummdeckue Gopmyibl. MHnexcsl. OTHOCUTENbHAS
aTOMHas U MOJIEKYIIsIpHasi Macchl. MaccoBast JOJsl XUMHUYECKOTO AJIEMEHTa B COSAMHEHUU. 3aKOH COXPaHEHHUS
Macchl BelecTB. XUMHUYeckne ypaBHeHUS. KoaddumumeHTsl. YCnoBust U MPU3HAKK MPOTEKAHUS XUMHYECKUX
peakuuid. Monb — elMHUIA KOJMYECTBA BellecTBa. MossipHasl Macca.

Kucaopoa. Bonopoa

Kucnopon — xumuveckwii 3eMeHT M Tpoctoe BemecTBO. O3on. Cocmag 6030yxa. Duszmueckue u
XMUMHYECKHe CBoicTBa Kucioposa. [lonydeHne W mpuMeHeHHE KHUCIOopojaa. 1ennogou 3ghghexm Xumuueckux
peaxyuil. Tlonamue 06 3K30- u sHOOMepMuyeckux peaxyusx. Bomopox — XHUMHUYECKHI 3JIEMEHT W IMPOCTOE
BemiecTBo. PU3MUECKUEe U XUMUUECKUE CBOWCTBa Bojgopoa. Ilomyuenne Bogopoaa B naboparopun. [loryyenue
600opooa 6 npomviuienHocmu. Illpumenenue 600opoda. 3akoH ABoranpo. MomspHbBIA 00BEM Tra30B.
KauecTBeHHbIe peakinu Ha ra3000pa3Hbie BellecTBa (KUCIopo, Bomopo). OObeMHbIE OTHOIICHUS Ta30B MPH
XUMUYECKUX PEaAKIUIX.

Bona. PacTBopsl

Booa 6 npupooe. Kpyzoeopom 600wt 8 npupoode. Qusuveckue u xumuueckue ceoucmsaa 600vl. PacTBOpHI.
Pacmeopumocms eewgecms 6 6ode. Konnenrpanus pacTBopoB. MaccoBasi A0Sl pacTBOPEHHOI'O BEIIECTBA B
pacTBope.

OcHoBHBIE KJIacchl HEOPTAHNYECKHX COeNHEHN I

Oxcupsl. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea okcudos. XUMHUYECKHE CBOMCTBa
OoKkcHaoB. [lonyuenue u npumenenue okcudos. OcHoBanus. Knaccudukamums. Homenknatypa. Qusuueckue
ceoticmea ocHoeanuii. Ilonyuenue ocnoganuu. XUMAYECKUE CBOWCTBA OCHOBaHUM. Peakius HelTpanusanuu.
Kucnotel. Knaccudukanus. Homenknarypa. Qusuueckue ceovicmea kuciom.Ilonyuenue u npumenenue Kuciom.
XuMudeckue cBoicTBa KucnoT. MIHaukaTopsl. M3MeHeHne OKpacky HHANKATOPOB B PAa3IMYHBIX cpenax. Conu.
Knaccudukamnus. Homenknarypa. Qusuueckue ceovicmsa coneil. Ilonyuenue u npumenenue conell. XAMUICCKHAC
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cBoiicTBa cojieil. [ eHeTHUeckas CBsI3b MEXITy KJIacCaMH HEOPTaHWUYECKUX COCAMHEHWM. [Ipobaema bezonacnoz2o
UCNONIL30BAHUA  BeWeCM8 U XUMUYECKUX peakyuti 6 nogceOHesHou ocusHu. Tokcuunvle, 2oprouue U
83pvl8OONAcHble geujecmsa. boimosas xumuueckasn epamomuocme.

Ctpoenue aroma. Ilepuognueckuii 3aKOH M NMEPHOAMYECKAS] CHCTEMA XHMHYECKHX JIEMEHTOB
JI.A. MenaeneeBa

Crpoenue aroma: spo, JHEpreTHdecKuid ypoBeHb. Cocmas s0pa amoma. NpPOMOHbl, HeUmpOHb.
Hzomonwi. Tlepuoanueckuii 3axkon .M. Menaeneesa. [lepuoanueckas cucrema XuMu4eckux sneMenTos ..
MengeneeBa. Pu3nyecKuii CMBICII aTOMHOTO (ITOPSIKOBOT0) HOMEpa XUMHYECKOTO 3JIeMEeHTa, HOMepa TPYIIIBI U
neproia Mepruogudeckoil cucrembl. CTpoeHHE JHEpreTHYecKHX YpPOBHEH aToOMOB MepBBIX 20 XUMHYECKHUX
3JIeMEHTOB mnepuoauueckoii cucrembr [[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB aTOMOB
XUMHYECKUX JICMEHTOB U UX COCIMHEHUI Ha OCHOBE IMOJIOKEHUS B niepuoanyeckoii cucteme /.M. Menneneera
u cTpoeHus atoma. 3HadeHue [leproamdeckoro 3akona /[.11. Menneneena.

Ctpoenue BemecTB. XUMUYECKAas CBS3b

OnexmpoompuyamenbHOCmb  amMoMo8 Xumudeckux sjnemenmos. KoBaJeHTHas XUMHUYECKas CBA3b:
HETOJISIpHAS W TOJsApHas. [lonsamue 0 6000pOOHON C843U U ee BIUAHUU HA u3UYecKUue C8OlCmed 8euecms Ha
npumepe 600vl. VoHHas CBsi3b. Meramnmudeckass CBSA3b. Tunmbl KpUCMALIUYECKUX peulemoK (amomHas,
MOAEKYIAPHAs, UOHHAS, Memaniuyeckas). 3asucumocmv — U3UYECKUX CBOUCME geuwjecme Om muna
KPUCIATLIUYECKOU PeulemKi.

XuMuuyeckue peakuuu

THonamue o ckopocmu xumuyeckou peakyuu. Paxmopwi, 6aUAIOUUE HA CKOPOCHb XUMUYECKOU PeaKyuu.
Hownsmue o xamanuzamope. Knaccudukaiyss XMUMUYECKMX PEaKIUM IO pa3IMYHBIM TPU3HAKAM: YUCIY H
COCTaBY MCXOJIHBIX W MTOTyYE€HHBIX BEIIECTB; M3MEHEHUIO CTETICHEW OKUCIIEHUS aTOMOB XHMHYECKUX JJIEMEHTOB;
MOTJIONICHUIO WJIH BBIJICIICHUIO SHEPTHU. DJICKTPOIUTHUCCKAS TUCCOIUAIIMS. DJICKTPOIUTHI U HEAJICKTPOJIHUTHI.
Nonbl. Katvonel u aHuoHbl. Peakiium voHHOro oOMeHa. YCIIOBUSI MPOTEKAHWS pPEakiuii MOHHOrOo OOMEHa.
DIIEKTPONUTHYECKAs AUCCOLUMALUS KUCIOT, wenodeil u coieil. CreneHp okucieHus. OnpenencHue CTENeHU
OKHCIICHHSI aTOMOB XHMHYECKHX OJIIEMEHTOB B coeamHeHusX. Oxucnurenb. BoccraHoButenb. CyHIHOCTH
OKHUCJIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIUH.

Hemeranas! 1V — VI rpynn u ux coenunenns

[lomokxeHne HEMETaUIOB B TEPHOIMYECKO cucreMe XuMmuueckux sjiemeHToB JI.M. MenneneeBa.
OO01ue CcBOWCTBA HEMETA/UIOB. ['ajoreHsl: (U3MYECKHEe U XMUMHYECKUEe CBOWCTBA. COEMUHEHUS TaJIOTCHOB:
XJIOPOBOJIOPOJI, XJIOPOBOJOpOAHAs Kuciota W ee coiu. Cepa: (uU3MYECKHE W XWMHUYECKHE CBOWMCTBA.
CoennrHEHUS Cephl: CEPOBOIOPO, CYIb(hUIBI, OKCUIBI cepbl. CepHasi, cepHucmas u ceposo0opoOHas KUCIOMbL U
ux coiu. A30T: (hm3mueckue W XuMudeckue cBoricTBa. Ammuak. Comm ammoHus. OKcuasl a3zora. A30THast
kuciaora u ee coiau. Dochop: pusnueckue u xumudeckue croiictea. Coeaunenust pocdopa: oxcuz dochopa
(V), oprodocdopHast KHCIOTa W ee CONM. YTiaepoa: (pusnueckue W XUMHYECKHE CBOWCTBA. Antomponus
yenepooa: aimas, epagum, kapoun, gyanepensi. Coequnenus yriepoaa: okeuapl yraepoaa (1) u (IV), yronsaas
KHCIIOTa U €€ COJIi. KpemHnuii u e2o coeouHenus..

MeTaJuibl 4 X COeTMHEHHS

Honooicenue memannos 6 nepuodudeckoii cucmeme Xumuueckux snemenmos J.U. Menoeneesa.
Memannwt 6 npupoode u obwue cnocobv ux noayuenus. Obwue Qusuueckue ceoticmea memannog. OOIIHE
XUMUYECKAE CBOWCTBA METAUIOB: PEAKIIMU C HEMETAUIAMH, KUCJIOTAMH, COJSMU. DIeKmpoxumuyeckuti pso
Hanpsaxcenuti memannos. lllenoynple Metaymel W ux coenuHeHus. lllenoyHo3eMenbHBIE METAIBIL M UX
coenuHeHMs. ATFOMUHMNA. AM(POTEPHOCTh OKCHIA U THIpOKcHa amoMuHus. JKene3o. CoeMHEHUS jKeje3a U X
CBOMCTBA: OKCHUIBI, THAPOKCUILI 1 conu xene3a (11 u III).

I[lepBoHayaibHbIE CBeeHUs 00 OPraHUYeCKHUX BelllecTBax

[lepBoHaYaNBEHBIC CBEJICHUSI O CTPOCHUU OPTaHUYECKUX BEIIECTB. Y TJIEBOAOPOIbI: METaH, 3TaH, STHJICH.
Hcemounuxu yeneso00po0os: npupoouvlil 2as, Hegmb, yeors. Kuciopomacoiaepikaline COSIUHEHHUS: CIUPTHI
(MeTaHOJ, 3TaHOJ, TJMIEPUH), KapOOHOBBIE KHCIOTHI (YKCYyCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa,
CTeapuHOBAsl M OJICMHOBAs KHUCJIOTHI). bHONOrMYeckn BaKHBIE BEIIECTBA: JKUPBI, TIIFOK03a, OCNKU. Xumuueckoe
3aepA3HeHue oKpyscaloujeli cpedvl U e20 NOCAe0CMBUs.

Tunbl pacyeTHBIX 3a1a4:

1. Brrurcnenue MaccoBO# TOJIM XUMUYECKOTO DIIEMEHTA TT0 (POPMYIIe COCTUHCHHMS.

Yemanoenenue npocmetiweti popmynvl eewgecmea no Maccogulm 00AM XUMULECKUX DNEMEHMO8.



2. BoluncneHuss 1Mo XWMHYECKHM YpaBHEHHSM KOJIMYECTBa, OOBEMa, MacChl BEIIECTBA II0
KOJIMYECTBY, 00hEMY, MAaCCE PEareHTOB WM MPOAYKTOB PEaKIIHU.
3. Pacder MaccoBoii 1011 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
Tembl npakTHYecKUX padoT:
e JlabGopatopHoe oOopymoBaHMe W TpueMbl oOpamieHwss ¢ HuM. l[IpaBmma Oe3omacHoW pabOTHI B
XUMHYECKOH JTab0paToOpHH.
e HaOmogenus 3a W3MECHEHHSMH TPOHUCXOISAINIAMHU, C TOpPSIICH CBEYOM, WX OMHCaHHe (JOMAaITHWH
AKCIIEPUMEHT).
AHanu3 mo4Bbl ¥ BOJIBI (JIOMAITHUHN SKCIICPUMEHT).
[Ipu3Haky NpoTEeKaHUA XUMUYECKUX PEAKIIHA.
[IpuroroBnenue pacTBopa caxapa C ONpeAeICHHON MacCOBOU JOJICH paCTBOPEHHOTO BEIIECTBRA.
Pemienue sxcniepuMeHTaNBHBIX 3a7a4 10 TeMe «CBOWCTBa paCTBOPOB AIEKTPOIUTOBRY
[Tony4denue u cBOMCTBA COEIUHEHUN METAJIJIOB.
Petrenue skcriepuMeHTANBHBIX 3a7a4 HA PACIIO3HABAHKE U MTOYUCHUE COSTUHEHU METaJIOB.
Pemenne axcrepuMeHTANBHEBIX 33124 110 TeMe «[loarpymmna rajJoreHoB.
Pemenue sxcniepuMeHTaNBHBIX 3a4a4 1Mo TeMe «lloarpymnmna Kucmopoaay.
Pemrenue sxcnepuMeHTaNBHBIX 3a7a4 10 TeMme «[lonrpymnma azoTtay.
Pemenne sxkcniepuMeHTaNbHbIX 3a1a4 110 TeMme «lloarpymnmna yriaeponay.
[Monyuenue, cobupanue U pacrio3HaBaHUE Ta30B.
*Kypcusom 8 codepacarnuu yuebHozo npeomema Guloesensl dIeMeHmbl COOEPIHCAHUS, OMHOCAUUECS K
pe3yIbmamam, KOMopbIM Y4aumuecss «NOLyYam 603MOHCHOCHIb HAYYUMbCAY.

Cooepircanue npeomema 8 knacc

Beenenne (4 yaca)

[Mpenmer xumuu. MeTOABl TO3HAHUS B XHUMHUHU: HAOJIOACHHUE, DKCICPUMEHT, MOJACIUPOBAHUE.
HcTounnku XxuMu4eckod MH(pOpMaInY, €€ MoJydeHHe, aHaJIu3 U MPEJCTaBICHUE ero pe3yibTaroB. [loHsaTHE 0
XUMHYECKOM dJIeMeHTe U (opMaxX €ro CyImeCTBOBaHHUS: CBOOOMHBIX aTOMaX, IMPOCTBHIX M CIOXKHBIX BEIIECTBaX.
[Ipeppaienus BeniecTB. OTIMYME XUMHUYECKUX PEAKIMH OT (U3MYESCKUX sIBJICHUH. POJIb XUMHHM B KHU3HHU
yenoBeka. Xemodunus u xemohooust. KpaTkue cBefeHUs U3 UCTOPUN BO3HUKHOBEHUS U Pa3BUTHS XUMUU. Pojib
OTEUECTBEHHBIX YUCHBIX B CTAaHOBJICHHH XMMHUYecKol Hayku — pabotel M. B. JlomoHOocoBa, A. M. bytneposa,
M. . MenneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKH XUMUUYECKUX 3JIEMEHTOB U MPO UCXOXKJECHUE X HA3BAHUU.
Xumudeckue ¢Gopmyibl. Muamekcbl u koddduimentsl. OTHOCUTENBHBIC ATOMHAs W MOJICKYJIIpHAs MAacChl.
[IpoBenenre pacdyeToB MacCOBOM JOJMM XHMHUYECKOTO 3JIEMEHTa B BEIIECTBE HA OCHOBE €ro (OpMyIibL.
[lepuongmueckas cuctema xumudeckux snemeHtoB Jl. . MenzgeneeBa, ee CTpyKTypa: Maibie W OOJbIIHE
MIEPUOIBI, TPYNIBI U HoArpynmbl. [lepuoanyueckasi cucTemMa Kak CIipaBOYHOE MOCOOHE IS TTOTYICHUSI CBEICHMI
0 XUMHMYECKHUX DJIEMEHTAX.

JlemMoHcTpanuu.

1. Monenu (mapocrepxHeBble U CTioapra— bpurneba) pa3mudHBIX TPOCTHIX U CIIOXKHBIX BEIIECTB. 2.
Komnexnus cTeKIsTHHOW XUMWUYECKOW mocyanl. 3. KoJutekius marepuanioB W M3ICIHM W3 HUX Ha OCHOBE
amoMuHud. 4. BzauMopeiictBie MpaMopa ¢ KUCIOTOM U TOMYTHEHUE U3BECTKOBOM BOJIBI.

JlabGopaTopHbIE OMBITHI.

1. CpaBHEHHE CBOWCTB TBEPHABIX KPHUCTAIIMYECKHUX BEIIECTB M pacTBOpoB. 2. CpaBHEHHE CKOPOCTH
MCHapeHus BOJIbI, OJICKOJIOHA U 3TUIOBOI'O CIIMPTa ¢ (UIBTPOBAJILHON OyMardy.

ATOMBI XMMHUYeCKHUX 3J1eMeHTOB (12 yacoB)

ATOMBI KaK (hopMa CYIIECTBOBAHUS XUMHUCECKUX 3JIeMEHTOB. OCHOBHBIC CBEICHHUS O CTPOCHHH aTOMOB.
JlokazaTtenbcTBa CIOXKHOCTH cTpoeHmst aroMoB. OmbITel Pesepdopma. [lnaneraprass Moaens CTpOSHHUS aToMa.
CocTaB aTOMHBIX siiep: MPOTOHBI, HEUTpoHbl. OTHOCUTENBHAsT aToMHash Macca. B3auMOCBA3b MOHSATHI
«IPOTOHY», «HEUTPOH», «OTHOCUTEIbHAs aTOMHas Macca». V3MeHeHue uuciaa TPOTOHOB B sJpe aToMa —
00pa3oBaHMe HOBBIX XHMHUYECKHUX JJIEMEHTOB. V3MEHEHHE 4nciia HEHTPOHOB B sIpe aTomMa — oOpa3oBaHWE
n30TonoB. COBPEMEHHOE ONMPECICHHUE MOHATUS «XUMUUYECKUM 351IeMeHT». 30TONbI Kak pa3HOBUIHOCTH aTOMOB
OJIHOTO XHMMHYECKOTO »dJeMeHTa. ONeKTpoHbl. CTpOEHHE JIEKTPOHHBIX YpPOBHEH AaTOMOB XUMHUYECKUX
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JJIEMEHTOB MaibIX mepuofoB. lloHATHE O 3aBepmIeHHOM OHIIEKTPOHHOM ypoBHe. Ilepmommueckas cumcrema
XUMIUYeCKUX dIeMeHTOB JI. M. MeHmeneeBa u cTpoeHHEe aTOMOB — (DHU3MYECKHH CMBICT HOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMepa TPYIIbI, HoMepa niepuoja. M3sMeHnenue uncia 3JIeKTPOHOB Ha BHEITHEM 3JICKTPOHHOM YPOBHE
aToMa XHMMHYECKOTO »dJIEMEHTa — 0Opa30BaHUE TOJOXKHUTEIbHBIX W OTPHIIATEIBHBIX HWOHOB. UOHBI,
o0pa3oBaHHBIE aTOMaMH METAJIOB M HEMETaJUTOB. [[pHYrHBI M3MEHEHNS METAIUITMYECKAX M HEMETAITHIeCKUX
CBOIiCTB B meproaax u rpymmax. ObpazoBanue OMHapHBIX coenuHeHuil. [lonsTne 00 moHHOU CBsizu. CXeMbI
o0Opa3oBaHMs MOHHOH CBS3u. B3aumoJielicTBIE aTOMOB 3JIEMEHTOB HEMETAJUIOB MEXIy cO00H — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJl TPOCTHIX BemiecTB. KoBalleHTHas HENOJSpHAs XMMHUYECKas CBsI3b. DIIEKTPOHHBIE U
CTpYKTypHBIE (hopmynbl. B3aumoselcTBIE aTOMOB HEMETAIIOB MEXAy co00il — oOpa3oBaHHe OMHAPHBIX
COCIMHEHUIN HEMETaIUIOB. DJIEKTPOoOoTpUuliaTeabHOCTh. KoBalleHTHas mossipHas cBs3b. [IoHSITHE O BaJICHTHOCTH
KaK CBOHCTBE aTOMOB OOpa30BBIBATH KOBAJICHTHBIC XUMHUYeckue CBsizu. CocraBieHue (Qopmyn OHMHApPHBIX
COCMWHEHW T0 BaJeHTHOCTH. Ha XokaeHue BaleHTHOCTH 10 (opMmyle OWHApHOTO COEAMHEHUS.
B3aumoeiicTBre aTOMOB METa/NIOB MEXAY COOOW — 00pa30BaHUE METALUTUYECKUX KpUCTALIoB. IloHsATHE O
METAJJTMYECKOU CBA3H.

HeMoHCTpanuu.

Mopenu aTOMOB XMMHUYECKUX 3JeMeHTOB. [lepuoanueckas cucrema xumudeckux siaemeHTo [, U.
MenneneeBa (pa3indHbie GopmeI).

JlabopaTopHbIE OTIBITHL.

3. MonenupoBaHue NOpUHLUIA JIEUCTBUS CKaHHPYIOIIEro MUKpockomna. 4. M3roroBieHue Mopeneu
MOJIEKYJ1 OWMHApHBIX COeAMHEHHH. 5. M3roToBieHHE MOJENN, WIUTIOCTPUPYIOIIEH CBOMCTBA METALIMYECKON
CBSI3U.

IIpocrbie BemecTBa (7 4acoB)

ITonoxxenue MeramnoB W HeMeTasioB B Ilepuoamveckoid cucremMe XuUMUYeckux snemento [, .
Menneneea. BaxHeiilue mpocThie BEIIECTBA — METAJUIBI (3KENE30, aIIOMUHUM, KaJbIMid, MarHui, HATPUH,
kanuit). O0mue (u3mdeckue cBOWCTBa MeTauioB. BakHele mpocThie BemecTBa HEMETaIUThl, 00pa30BaHHEIE
aToMaMHU KHCJIOpPOJa, BOAOPOa, a30Ta, cepbl, dochopa, yriepona. MoneKysasl TPOCTHIX BEIIECTB HEMETAIUIOB
— BOJIOpOJIa, KHUCIOPOJa, a30Ta, rajmoreHoB. OTHOCHTENbHAas MoJeKyisipHas macca. CHocoOHOCTh aTOMOB
XUMHWYECKHUX DJJIEMCEHTOB K O6paSOBaHI/IIO HECKOJIBKUX IIPOCTBIX BCHICCTB — aJIJIOTPOIIUA. AJ'IJ'IOTpOHHbIe
MonupuKanuu Kuciuopoja, pocdopa, oroBa. Metainieckie 1 HEMETANTMIECKHe CBOWCTBA MPOCTHIX BEIIIECTB.
OtHocuTenbHOCTh 3TOr0 mOHATHSA. Ynciao Asoraapo. KomngectBo BemectBa. Monb. MonspHas Macca.
Mounsipabiii  00beM ra3000pa3HbIX BemlecTB. KpaTHble €IUHMIBI HM3MEPEHMS KOJMYECTBA BEIIECTBA —
MUUTAMONIb ¥ KHJIOMOJIb, MHWUIUMOJISIpHAS M KHJIOMOJISIpHAST MacChl BeUIECTBa, MWUIMMOJISIPHBIA U
KHJIOMOJISIDHBIH  00BeMBI Ta3000pa3HBIX BEMmIeCTB. PacdyeThl C HCIONB30BAaHUEM TMOHATHHA «KOJHUYECTBO
BEIIECTBA», «MOJISIPHAS Maccay, KMOJISIPHBIN 00bEM Ta30B», «UUCIIO ABOTaIPO».

JeMoHCcTpauuu.

[Tomyuenue o3ona. OOpasupl Oemoro W ceporo onoBa, Oeixoro m kpacHoro docdopa. Hekoropsie
METaJIJIbl U HEMETAJLIbI C KOJIMYECTBOM BelecTBa 1 MoJib. MoJISIpHBIM 00beM ra3000pa3HbIX BEIIECTB.

JlaGopaTopHBIE OIIBITHI.

6. O3HaKOMJIEHHE C KOJUIEKIEe MeTalyioB. 7. O3HaKOMJIEHUE C KOJUIEKLIUEH HEMETAILIIOB.

CoennHeHus: XUMUYECKUX 31eMeHTOB (14 yacoB)

CreneHpr OKHUCIIEHUS. CpaBHeHI/Ie CTCIICHU OKHUCJICHHUA W BAJICHTHOCTH. OnpeﬂeneHI/Ie CTCIICHHU
OKHUCJICHUSI JJIEMEHTOB B OWHApHBIX coeanHeHusX. CocraBieHue (Gopmyn OWHAPHBIX COCTUHEHHA, OOIIHiA
croco0 ux Ha3BaHWil. bUHApHBIE COCMUHEHHS] METAIUIOB M HEMETAJUIOB: OKCHIIBI, XJIOPHIbI, CYIb(QUALI U TIp.
Cocrapnenue ux Gopmys. buHapHBIE COSTUHEHUS HEMETAUIOB: OKCHIBI, JIETY9IHe BOJOPOIHBIC COCTUHEHNUS, X
cocTaB U Ha3BaHus. lIpencraBuTenu OKCHUIOB: BOJA, YIICKHUCIBIM ra3, HeramieHas u3BecTb. llpencraBurenu
JIETy4YUuX BOJOPOJHBIX COEOUHEHUH: XJIOopoBojgopod u ammuak. OCHOBaHMS, HMX COCTaB U Ha3BaHUA.
PactBopuMocTs ocHoBaHMit B Bojie. [IpencraBuTenu mienoyen: rTuJpoKCU/Ibl HaTpus, Kayus U Kanblus. [lonarue
00 HHAWKATOpax MW Ka4Y€CTBCHHBLIX PCAKIUAX. KI/ICHOTBI, X COCTaB W HAa3BaHWHA. Knaccm’anaum{ KHCIIOT.
[IpencraBuTenu KUCIOT: cepHasi, coisHas, azoTHas. [loHsaTre o mkane kucinotHocTH (mkana pH). U3menenue
OKpaCKM MHAHUKATOPOB. Comnu kak IPOU3BOJHBIC KUCIIOT U OCHOBaHHﬁ, HUX COCTaB U HAa3BAaHMUA. PaCTBOpI/IMOCTB
coieii B Boze. [lpeacraBurenm coiei: Xmopua HaTpus, kKapOoHat u ¢ocdhar Kambius.AMopdHBIE H
KpUCTAJUIMYECKUE BEIECTBA. MEXMONCKYIAPHbIE B3aUMOACHUCTBUS. THIBI KPUCTAJUIMUECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIOB KPUCTAIMYECKUX pElIeTOK. YucThie BelecTBa u cMecu. [Ipumepnl
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KHUIKAX, TBEPIBIX W Ta3000pa3HBIX cMmeced. CBOMCTBA YHCTHIX BEMIECTB M cMecei. VX cocraB. MaccoBas u
00BbEeMHast 10JIM KOMIIOHEHTa cMecH. PacyeTsl, CBsI3aHHBIE C HCIIOIb30BAaHUEM OHITUS «IOJIS».

JemMoHcTpanuu.

O6pasibl OKCHAOB, KUCIOT, OCHOBaHUH U colieil. MoJenu KpUCTAUIMYECKUX PEIeTOK XJIOpUaa HaTpHs,
anMasa, okcuna yraepoma (IV). KucnoTHo-mienoyHble WHAMKATOPBI, M3MEHEHHWE MX OKPACKU B Pa3IMYHBIX
cpenax. YHUBepCalbHbIA HHIUKATOP U U3MEHEHHUE €ro OKpacku B pa3nuuHbiX cpenax. [kana pH.

JlaGopaTopHbIC OTBITHI.

8. OszHakoMJIeHWE C KOJUIeKIMed okcuaoB. 9. O3HakoMJeHHE €O cBoWcTBamMH ammmaka. 10.
KauecTBennast peaknust Ha yriaekucnbli ras. 11. Ompenenenne pH pacTBOpOB KHCIOTHI, MIENOYX U BOABL. 12.
Onpenenenne pH TMMOHHOTO U SI0JJOYHOTO COKOB Ha cpese MoA0B. 13. O3HaKOMIIEHHE ¢ KOJUIEKIIUEH CONeH.
14. O3HakOMJIEHHE C KOJUIEKIIMEH BELIECTB C Pa3HbIM TUIIOM KpPUCTAIJIUYECKOl pemeTku. M3rorosneHue
MoelIel KPUCTANTHIECKUX pereTok. 15. O3HakoMIIeHre ¢ 06pa3ioM TOPHOH MTOPOIHL.

HN3menenus, npoucxoasimue ¢ Bemecrsamu (11 yacon)

[lonstue sBneHuil, CBI3aHHBIX C U3MEHEHUSIMU, POUCXOIAIINMHU C BEIIECTBOM. SIBIIEHUS, CBS3aHHBIE C
M3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS BELIECTBA IPU IMOCTOSHHOM €ro cocTaBe, — (PU3NUECKUE SIBICHHUS.
Qdusnyeckre SBICHUS B XUMUW: JUCTWULINMS, KPUCTAUIM3aLuWs, BbIIAPUBAHHME M BO3TOHKA BEILECTB,
¢unbTpoBaHUE U LIEHTPUPYTUpOBaHUE. SIBICHUS, CBSI3aHHBIE C H3MEHEHHEM COCTaBa BEIIECTBA, — XHUMUYECKUE
peakuuu. [Ipu3Haku u yclioBHsA NPOTEKAHUS XUMHUYECKHX peakUuid. BrlaeneHne TemioTsl U cBETa — PeakLuu
ropenus. [lonsTue 06 3K30 M HAOTEPMHUUECKUX PEAKLUSIX. 3aKOH COXPAaHEHHS MAacChl BEIIECTB. XMUMUYECKHE
ypaBHeHUs. 3HaYeHNE MHACKCOB M Kod(h¢uimenToB. CocTaBieHne YpaBHEHHH XUMHUYECKHX peaknuid. PacueTsl
M0 XUMHYECKHM YpaBHEHHsIM. PeleHue 3amau Ha HaXOKICHHE KOJIMYECTBA, MAaCChl WM OO0BEMa MPOIYKTa
peaKknuu MO KOJIWYECTBY, Macce WM OObEMY HCXOAHOTO BEIIECTBAa. PacyeTsl ¢ HCIIOIb30BaHHUEM HOHATHSA
«IOJs», KOrJla MCXOJHOE BEIIECTBO JaHO B BHJIE pacTBOpa C 3aJaHHOW MAacCOBOM J0JIEM PacTBOPEHHOTO
BEIIECTBA WM COJIEPKUT OMpPEENeHHYI0 JI0No mpuMecei. Peakiun pasnoxxenus. [IpeacraBienue o CKOpocTH
xuMuyeckux — peakuuid. Karamuzatopel. @epmentbl.  Peakiuu  coenuHeHus.  Kartanutuueckue u
HEKaTaJIUTUYECKUE peakiuu, oOpaTuMble U HeoOpa THUMble peakuuu. Peakumm 3amemienus. Psn akTuBHOCTH
METaJIJIOB, €r0 NCIOJIB30BaHKE ISl IPOTHO3UPOBAHUS BO3MOXXHOCTH MPOTEKAHMSI peakLnii MEXTy MeTaJllaMi U
KHCJIOTaMH, peaklWil BBITECHEHHS OJHMX METAJUIOB M3 PacTBOPOB MX COJIEW APYTMMH MeTaulaMu. Peakiuu
oOmeHa. Peakumm HeWTpamu3anuu. YCIOBHS NPOTEKaHWs peakuuii oOMEeHa B pacTBOpax 10 KOHLA. THIIBI
XUMHUYECKUX DPEaKIMHd Ha NpUMEpe CBOMCTB BOABI. Peakius pa3ioXeHHs — OJJIEKTPOJu3 BoAbl. Peakuun
COEJIMHEHNs] — B3aUMOJIEICTBHE BOJBI C OKCHAAMH METAVIOB M HEMETAJJIOB. YCIIOBHE B3aWMOJEHCTBUS
OKCHJOB METAJJIOB U HEMETaUIOB ¢ BoJoH. [loHATHE «ruapokcuab». Peakiuu 3aMemieHust — B3auMOAEHCTBHE
BOJIBI ¢ MeTaJutaMu. Peakiiun oOMeHa — TuAposIu3 BELIECTB.

HemoHcTpanuu.

[Tpumeps! Gpu3nveckux sBICHUA: a) TUIaBieHne napaduna; 0) BO3roHKa HOAa WM OCH30MHOUN KUCIIOTHL,
B) PAacTBOPEHHE OKpAIICHHBIX coyeld; I') Au(py3us AyIIMCTHIX BEIIECTB C TOPSLIEH JIAMIOYKH HaKaJHUBaHUS.
[Mpumepsl XMMUYECKUX SIBJICHWH: a) ropeHue MmarHus, ¢ocdopa; 0) B3aUMOJECHCTBUE COJITHOW KHCIOTHI C
MpaMoOpoM WM MenoM; B) moiydenue ruapokcuna menu (II); T) pacTBopeHne MmorydeHHOrOo THAPOKCHAA B
KHACIOTax; J1) B3aumozelcTBue okcuaa menu (II) ¢ cepHOM KHCIOTOH NpH HarpeBaHUM; €) Pa3JIOKECHUE
MepMaHraHaTa Kauus; K) pa3lioKeHHEe TMEepPOKCHIa BOAOPOJAa C MOMOINBIO JMOKCHIA MapraHIia W KaTayasbl
KapToQens Hi MOPKOBH; 3) B3aMMOIeHCTBHE pa30aBICHHBIX KUCIOT C METAJJIAMH.

JlaGopatopHbi€ ONBITHI.

16. [IpokanuBanue Menu B IJIaMEHU COUPTOBKH. 17. 3aMerienue meau B pactBope xiopuaa meau (1I)
KEIJIe30M.

IpakTukym 1. IIpocreiimme onepanun ¢ BemecTsoM (3/5 49)

1. IlpaBuna TexHUKM O€30MACHOCTH NpPH padoTe B XUMHUUECKOM Kabuuere. [Ipuembl oOpamieHus c
71a00paTOpHBIM O0OPYJIOBaHMEM W HarpeBaTelIbHbIMH mnpuOopamu. 2. HaOmromeHus 3a U3MEHCHHSIMH,
MIPOUCXOISIIMIUMA C TOPSAIICH CBEUOH, W WX ONMUCaHWe (AOMAaNTHUN SKCIEPUMEHT). 3. AHAJIW3 MOYBHI M BOJBI
(momamHu# sxcniepuMenT). 4. [IpusHaku xumuuecknx peakiuid. 5. Ilpurotosnenue pactTBopa caxapa u pacueT
€ro MaccoBOM JIOJIN B pacCTBOPE.

PactBopenne. PactBopsnl. CBoiicTBa pacTBOPOB 3/1eKTPOJIUTOB (20 4acoB)

PactBopenne kak ¢u3uKo-xumuueckuii mpouecc. lloHsATHE O THApaTaX W KPHCTAUIOTHApATaX.

PactBoprMocTs. KpuBble pacTBOPpHUMOCTH Kak MOJENb 3aBHCHMOCTH PacTBOPHUMOCTH TBEPABIX BELIECTB OT
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Temrepatypsl. HachIleHHbIe, HEHACBIIIICHHBIE U TIEPECHIIIICHHBIE PACTBOPHI. 3HAYEHHNE PACTBOPOB IS MPUPOIBI
U CENbCKOTo X03siicTBa. lloHATHE 00 AIEKTPOTUTHYECKON MUCCOIHUAIMA. DJINEKTPOIUTHl M HEIIEKTPOJIHTHL.
MexaHu3M JUCCOLMALMNA DIEKTPOJMTOB C Pa3IUYHBIM XapakTepoM CBA3U. CTENEHb AIIEKTPOIUTHYECKOU
mucconmanuy. CuiabHbIE W Clla0ble 3NeKTPONIHUThI. OCHOBHBIC TOJIOKEHUS TEOPUU IJICKTPOIUTUUICCKON
nmucconuanuy. loHHple ypaBHeHHS peakiuil. Peaknny oOMeHa, uaymue 10 KoHma. Kiaccudukamnust HOHOB B UX
cBofictBa. Kwuciotel, mx kiaccudukamusa. Jlucconuanus KHCIOT W HMX CBOWCTBA B CBETE TEOPHH
3JIEKTPOIUTHYECKON Aucconnanuu. MoneKkyIsspHble U HOHHBIE YpaBHEHUS peakiuil. BzaumoaelcTBre KUCIoT ¢
MeTaUTaMH. DJIEKTPOXUMHIYECKHUH s/l HAIIPSDKCHUH MEeTauIoB. B3anMoaeicTBIE KUCIOT ¢ OKCHIAMHU METAJIIOB.
BzaumopeiicTBue KHUCIOT C OCHOBAaHMSIMHU — peakiusd HeHWTpanuzanuu. B3zaumoneicTBHE KHUCIOT C COJIAMM.
Hcnonbs3oBaHue TaOIUIBI PACTBOPUMOCTH Il XapaKTEPUCTUKUA XMUMUYSCKUX CBOMCTB KUCIOT. OCHOBaHUS, UX
kiaccudukarys. Jlucconuanys OCHOBaHUN M WX CBOMCTBA B CBETE TEOPUU DJICKTPOIUTUYCCKON JAMCCOIMAIINY.
BzanmopeiicTBrue ocHoBaHWE ¢ coisiMH. VICTONb30BaHWE TaONHIBI PACTBOPUMOCTH IJIS XapaKTCPUCTHKU
XUMUYECKUX CBOMCTB OCHOBaHM. B3aumoneiicTBue menoyeit ¢ okcugaMu HeMmeTamioB. Coiu, UX AUCCOIUAIUS
U CBOWCTBAa B CBETE€ TEOPHUM DJIEKTPOJUTUYECKOW Juccouualuu. BzaumopaeilcTBue conell ¢ MeTaulaMu,
0COOCHHOCTH ITHX peakiuii. Bzanmonetictue coneit ¢ comsimu. Vcmonp3oBanne TaOIUIBI PACTBOPUMOCTH JIJIS
XapaKTePUCTUKH XHMUYECKHX CBOHCTB coleli. O0o0meHne cBeaeHnii 00 OKCHIAX, WX KIACCUPHUKAIUA U
cBoicTBax. ['eHeTHUeCKUe PSRl MeTallIa M HeMeTauia. [ eHeThuueckast CBsI3b MEXIY KJIacCaMU HEOPraHUYIECKUX
BemiecTB. OKHCIUTETFHO-BOCCTAHOBUTEIbHBIE peaknnu. OmpesenieHue CTENeHeW OKHCICHHS sl 3JIEMEHTOB,
00pa3yrImunX BemIeCTBa pPa3HBIX KJIaccoB. Peakiuy MOHHOTO OOMEHa M OKHCIHTEIHHO-BOCCTAHOBHUTEIHHBIE
peakiuu. OKUCIAUTENTs ¥ BOCCTAHOBHUTENb, OKHCICHHE U BoccTaHOBieHHE. COCTaBJICHHE YpaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMI METOIOM 3JICKTPOHHOTO OanaHca. CBOMCTBA MPOCTHIX BEUICCTB —
METAIJIOB W HEMETaJUIOB, KHCIOT H COJiell B CBET€ OKHCIUTEIIbHO-BOCCTAHOBUTEIFHBIX pPEaKIUH.
Hemonctpanuu. HMcmplTaHue BEMECTB M WX PacTBOPOB HA  DIIEKTPOIMPOBOJHOCTh.  3aBHCHMOCTD
3JIEKTPONPOBOTHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTpAIUU. [|BH)KEHHE OKpAIICHHBIX HOHOB B AJIEKTPUUCCKOM
mone. BzamMonelicTBHE IIMHKA C CepoH, CONAHOW KucioTod, xmopuaom wmemu (II). T'openme wmarmus.
BzaumopeiicTBuE XJIOPHOH U CEPOBOIOPOJHOM BOJBL.

JlaGopatopHble ombITHl. 18. B3amMopeiicTBue pacTBOpOB XJIOpHJAa HATpusi M HUTpara cepedpa. 19.
[Toy4yenue HepaCTBOPUMOTO THAPOKCHIA U B3aUMOAEHCTBHE ero ¢ kucinotamu. 20. BzaumoneiicTBue KUCIOT C
ocHOBaHMAMU. 21. B3aumoecTBrUE KUCIOT ¢ OKCHJIaMU MeTalIoB. 22. B3auMojieicTBUE KUCIOT C METAJJIAMH.
23. BzaumogeiicTBue KHCIOT ¢ coisimu. 24. B3anMopeicTBue mienodeit ¢ kuciaoramu. 25. BzaummopeiictBue
mesouei ¢ OKCHIAaMHU HeMeTayuioB. 26. BzaumoneiictBue mienoueit ¢ comsimu. 27. IlomyueHne u cBOMCTBa
HEpPacCTBOPUMBIX OCHOBaHHWUl. 28. B3anMopeilcTBHE OCHOBHBIX OKCHUIOB C KuclIoTamu. 29. B3aumopeicTBue
OCHOBHBIX OKCHUIOB ¢ Boaou. 30. BzaumopeiicTBHEe KHUCIOTHBIX OKCHUOOB ¢ IieisoyamMu. 31. B3aumoneiictBue
KHCIIOTHBIX OKCHJIOB C Bomoi. 32. BzammopeiictBue coneil ¢ kucioramu. 33. B3aumomeiicTBue coseir ¢
uienovyamu. 34. Bzaumogeiictue coneil ¢ consimu. 35. BzaumopeiicTBie pacTBOPOB COJIel ¢ METalIaMH.
IIpakTukym 2. CpoiictBa pactBopoB 3jekTpoauToB (lu)ll 1. Monnble peakumu. 2. YcIoBUS TEUECHUS
XUMUYECKUX PEAKIIMA MEXITy pacTBOPaMH AJIEKTPOIUTOB 10 KoHIA. 3. CBOICTBA KUCIIOT, OCHOBAaHUM, OKCHUIOB
u cojeil. 4. Pernrenne skciepuMeHTaIbHBIX 3a/1a4.

Cooepicanue npeomema 9 Knacc

Beenenue (7 yacoB)

OO01mas XxapakTepUCTHKa XUMHYECKUX 3JIEMEHTOB M XMMUYECKUX peakinuid. [lepuomudeckuii 3akoH H
ITepuoauueckas cucremMa xumuueckux 3jemMeHToB J[. M. Menneneesa (10/12 4) XapakTepucTHKa 3JI€MEHTa 110
ero nojoxenuto B [lepuoguueckoil cucreme xumuueckux sinemeHToB Jl. . MenaeneeBa. CBolicTBa OKCHIIOB,
KHCIJIOT, OCHOBAHHUM U COJIEH B CBETE TEOPUU SIEKTPOIUTUUECKON AUCCOLMALUN U OKUCICHUSI-BOCCTAHOBIICHHUSL.
IlonsiTme o0 TepexoAHbIX dJeMeHTax. AmdorepHocTh. ['eHeTMdeckwii psig  MEPEXOAHOTO  JIIEMEHTA.
Ilepnonnueckuii 3akoH u Ilepuonnueckast cucrema xumudeckux anemeHToB [[. M. MeHneneeBa. Xumudeckas
OpraHu3alysl >KMBOW M HEKUBOU MPUPOIBL. XUMHUYECKHM COCTaB siipa, MAaHTUU U 36MHOU KOpbL. XUMHUYECKHE
3JIEMEHTHI B KJIETKAaX JKUBBIX OpPraHu3MOB. Makpo ¥ MUKpodjieMeHThl. O000IIeHHE CBEACHUNH O XUMHUYECKHX
peakiusax. Kinaccuukaiuss XUMHISCKUX PEaKIUil 110 pa3IMuHbIM MPU3HAKAM: UHCIO M CO CTaB PEarupyrOIINX
U 00pa3yroIMXCs BEUISCTB», «TCIUIOBOM A(P(EKT», «HANpaBICHUE», «H3MCHCHHE CTCIICHEH OKHCICHUS
3JIEMEHTOB, 00pa3ymIUX pearupyrlnue BElmecTBa», «(as3a», «HCIONb30BaHUE Karaiau3aTopa». [loHarue o
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CKOPOCTH XUMHYECKOW peakiuu. DakTopbl, BIUAIOINIME Ha CKOPOCTh XMMHUYECKMX peakuuil. Katanuzatopsl u
katann3. UHruOuTOpsl. AHTHOKCHIAHTEL.

JemMoHcTpanuu.

Paznuunsie ¢opmer Tabmunsr . M. MengeneeBa. Mojenu aToMoB 3JE€MEHTOB 1—3ro mepHoIOB.
Mogens cTpoeHHs 3eMHOrO mapa (IoIepedHbld paspe3). 3aBUCUMOCTb CKOPOCTH XMMHYECKOH peakLud OT
IPUPOAbl PEArHpyOUIMX BEIIECTB. 3aBHCUMOCTb CKOPOCTH XHMMHYECKOM pEaKUUMH OT KOHLEHTPaLuu
pearupyroumx BeIIeCTB. 3aBHUCUMOCTb CKOPOCTH XHMMUYECKOM peakuuu OT IUIOMAAN CONPUKOCHOBEHUS
pearupyonmx BEeUEeCTB («KUILIMHA CII0H»). 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEaKIMU OT TeMIIEpaTyphl
pearupyromux — BewmlecTB. ['OMOT€HHbI W reTeporeHHbld  KaTanu3bl. DepMeHTaTUBHBIA  KaTauus.
WNurnbuposanue.

JlaGopaTopHbIC OTBITHI.

1. [omyueHnue TUAPOKCHAA IUHKA M HCCIENOBAaHWE €ro CBOWMCTB. 2. MojennpoBaHne MOCTPOSHUS
[lepuonuueckoit cuctemsl xumuueckux snemeHtoB JI. U. MenaeneeBa. 3. 3amelieHue Keine3oM METU B
pactBope cynbdarta Menu (II). 4. 3aBUCMMOCTD CKOPOCTH XMMHYECKOW PEeakluH OT MPUPOJABI PeardpyOLInX
BEILLECTB HA PUMEPE B3aUMOJCHCTBUSA KUCIOT C METalIaMH. 5. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOU PEAKIIUU
OT KOHIICHTPALUU PEArupyrIINX BEUIECTB HA IPUMEPE B3aUMOJCHCTBUS HUHKA C COJITHOM KHCIOTOM Pa3INuHOM
KOHIIEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIH OT IUIONIAAN COMPUKOCHOBEHUS PEarupyromux
BELIECTB. 7. MOIEIUpPOBAHUE «KHUILALIETO CcJos». 8. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOM peakUuu OT
TEMIIEpaTyphl Pearupyroux BeIIecTB Ha MpuMepe B3auMmojeicTBus okcuma menu (1) ¢ pacTBopoM cepHOit
KHCIIOTBI pa3IMYHOM TeMmepatypsl. 9. Pa3noxkeHue nmepokcuaa BoJopoaa ¢ MOMOIIbI0 okcuaa mapranma (IV) u
karanaszel. 10. OOHapykeHHME KaTala3bl B HEKOTOPHIX MHUIIEBHIX MpoaykTax. 11. Murubupoanue
B3aUMOJIEHCTBUS KHCIIOT C METAJJIAMU YPOTPOIIMHOM.

Metasubl (154)

ITonoxenune metraioB B llepuomuueckoit cucreme xumumdeckux snemeHtos . M. MeHnneneesa.
Mertannuueckasi KpUCTaJUIMYECKash pEIIeTKa M MeTaJuIM4YecKas XuMudeckas cBsizb. OOmume ¢usnueckue
cBoiictBa MerauioB. CmiaBbl, HMX CBOiCTBa M 3Ha4YeHHE. XHUMHUYECKHE CBOWCTBA METAJUIOB Kak
BOCCTAaHOBHUTENEH, a TaKkKe B CBET€ HMX IIOJIOKEHUS B DIJIEKTPOXMMUYECKOM DSy HANpPsIKEHUH MeETasuioB.
Kopposus MeTamioB u crioco0sl 60ps0ObI ¢ Hell. MeTamisl B pupoze. O6mue crnoco0b! ux nomxydeHus. Oomas
XapaKTepUCTUKA ILENOYHBIX MeTauioB. Metamiel B npupoge. OOmme cnocoObl ux mnonydeHus. CrpoeHne
atomoB. lllemouyHble MeTalIBl — MPOCTHIE BellecTBa. BakHeiine coenuHEHUs IIeTOYHBIX METalJIOB —
OKCH/JIBI, THJPOKCHBI U COJH (XJIOPUJBI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOIMCTBA W MpPHUMEHEHUE B
HaponHOM Xxo3siiictBe. KanuitHbie ynoOpenusi. OOmiasi XapakTe€pUCTHKA 3JIEMEHTOB TJIaBHOW mnoArpynmsl I
rpynisl. Ctpoenue atomoB. lllenouHo3eMenbHbIE METAIIBI — MPOCTHIE BeLIecTBA. BakHeHIIne coeqMHEHUS
HIEJIOYHO3EMEIbHBIX METANIOB — OKCHJIBI, THIIPOKCHIIBI U CONU (XJIOPUJIbI, KapOOHATHI, HUTPATHI, CYIb(ATHI,
¢docdaTsl), UX CBOMCTBA U NIPUMEHEHNE B HAPOAHOM X03siicTBe. AmoMuHui. CTpoeHne aroma, pu3ndeckue u
XUMHYECKHE CBOMCTBA IMpocToro BemecTBa. COeIUHEHUS alIOMUHUS — OKCHIl M THAPOKCHI, MX aM()OTEPHBIH
xapakrep. Baxueitmme conu amromunus. Ilpumenenue amoMuHus u ero coenunenui. JKemezo. Crpoenue
aTomMa, (Qu3WYecKre W XHUMHYECKHE CBOWCTBA NPOCTOro BemiecTBa. | eHermueckue psapl Fe2+ u Fe3+.
Baxxnelimme conu xene3a. 3HaUEHUE KeJle3a U €r0 COeTNHEHUH I MTPUPOJIBI U HAPOJHOTO XO3sICTBA.

JemoHcTpanuu.

OO0pa3upl MIETOYHBIX M MIETOYHO3eMENbHBIX MeTauioB. O0pasiiel criaBoB. B3anMonelicTBue HaTpus,
JUTHS M KaJblUsl ¢ BOAOM. B3anMonelicTBue HaTpusl U MarHusl ¢ KHCIopoJoM. B3ammoneiicTBre MeTamioB ¢
Hemetaiamu. [lomyyenne ruapokcuaos xenesa (1) u (110).

JlaGopaTopHBIE OTIBITHI.

12. B3zaumopeiicTBie pacTBOPOB KUCIOT U coner ¢ metaiuiamu. 13. O3HakOMIIEHUE C pyJaMu Kelesa.
14. OkpamuBaHue IUIaMEHH COJSIMU IIENOYHBIX MeTauioB. 15. B3aumopeiictBue kanbiusi ¢ Boaou. 16.
ITonyuenue ruapoKcHIa KaldbITUs W UCCIIENOBaHWE ero cBoucTB. 17. IlomydeHme THAPOKCHIA ATIOMHUHHS U
WCClIeJOBaHNE ero cBoMcTB. 18. B3anmMonelicTBue xkerne3a ¢ coisHON kucioTod. 19. Ilomydenne ruapokcuaos
xenesa (11) u (1) n u3yueHnue ux CBOWCTB.

IMpakTukym 1. CBoiicTBa MeTA/JIOB ¥ MX coenHeHMii (3)

11 1. OcyrmecTBieHrE METTOYKH XUMHYECKUX TpeBpamennii. 2. [lodydeHue u CBOWCTBA COSTUHEHMI
MeTaioB. 3. Perienne skcepuMeHTaIbHBIX 33/1a4 HA paclio3HaBaHHUE U MONTY4YEHNE COSMHEHNH METAJUIOB.

Hemetanast (204)
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OO0mas xapakTepruCTHKa HEMETAJIOB: MoJIoJkeHue B [leproandeckoil cucteMe XUMHIECKHUX 3JIEMEHTOB
. WM. MengemeeBa, OCOOCHHOCTH CTPOSHHS aTOMOB, OJJIEKTpooTpumareiasbHOoCcTh (D0) Kak Mepa
«HeMeTalmmuIHocTHy, psax 0. Kpucrtamnuueckoe CTpoeHHE HEMETAIJIOB — MPOCTHIX BEIIECTB. AJIOTPOIUS.
Ousnueckre cBoiicTBa HeMmeTaluioB. OTHOCHUTENBHOCTh MOHATHUH «METaD» H «HEMeTaul». Bogpopoa.
ITonoxxenne Bomopoma B llepmommdeckoit cucreme xmmudeckux snemeHToB [I. M. MenneneeBa. CtpoeHue
aToMa M MoyeKynbl. Pu3ndyecKre U XMMUYEeCKHe CBOWCTBA BOJIOPOJA, €0 MOJydYeHHe W NMpuUMeHeHne. Bona.
Crpoenue monekyinsl. Bogopoanas xuMmudeckas cBsizb. @U3ndeckre CBONCTBA BOJIbI. AHOMAJIUU CBOMCTB BOJBI.
T'unpodunpasie n runpodoOHBIe BemecTBa. XUMHYECKHE CBOMCTBa BOABL. KpyroBOpoT BOABI B IIPHPO/IE.
Bomoouncrka. Aspamus Bombl. beiToBBIC (GMIBTpEl. MuHepanbHBIE BOABL. JlHCTWUMpOBaHHAsS BOaa, €€
noigyueHue W npumenenue. OOmias xapakTepucTuka ranoreHoB. CTpoeHue atomoB. IlpocTeie BemiecTBa u
OCHOBHBIC COEIWHEHHUSl TaJOrCHOB, MX CBOWCTBa. KpaTkue cBegeHuss o Xxjope, Opome, (Tope u HOAe.
IIpuMeHeHnEe TaJOTeHOB M WX COCAMHECHHWA B HapomgHoM xo3sictBe. Cepa. CTpoeHHE aToMa, auIOTPOIIHS,
CBOWCTBAa M NpuUMeHeHHe pomoOmyeckodl cepbl. Okcuabl cepbl (IV) m (VI), ux momyueHuwe, CBOHCTBA U
npuMmenenue. CepHas KHUCIIOTa M €€ COJM, WX IpPHUMEHEHHEe B HapoAHOM XxozsaicTBe. IIpom3BoacTBo cepHOit
KHCTOTHL. A30T. CTpoeHHe aroMa M MOJEKYJbl, CBOMCTBA MPOCTOrO BelIecTBa. AMMHAaK, CTPOSHHE, CBOWCTBA,
nonmydeHre u npuMmenenrne. Comu aMMOHUS, X cBoiicTBa n mpuMmenenue. Oxcunbl azorta (II) u (IV). AzoTHas
KHACJIOTa, €€ CBOWCTBA W TpuUMeHeHWe. HuTparbl W HHTpUTH, TpobieMa UX CcoAepKaHUS B
CEJIbCKOXO3SIICTBEHHOM MpOoMyKIuu. A3oTHeIe yaoopenus. Pochop. CTpoeHne atoma, auIOTPONHS, CBOWCTBA
Oemoro u kpacHoro ocdopa, nx npumeneHue. OCHOBHBIE coenrHeHus: okcun pocdopa (V) u oprodocdopras
kuciora, ocdatel. Dochopubie ynodpenus. Yriaepona. CTpoeHHe aTOMa, aJUIOTPOIIHsI, CBOMCTBa MOIU(DUKALIUH,
npumenenue. Okcunsl yriuepoaa (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHATBI: KalbIHT, CO/a, MOTAIL,
UX 3HAYCHUE B MPUPOAEC U XU3HU dYenoBeka. Kpemuuil. CtpoeHue atoma, KPUCTAUIMYECKUN KPEMHHM, ero
cBoifctBa m mpumeHenue. Oxcupn kpemuusa (IV), ero mpupoansie paszHoBHIHOCTH. Cunukatbl. 3HaueHUe
COEIMHEHMI KPEMHUSI B )KMBOW U HEXXUBOU Npupoje. [IoHATHE 0 CHIIMKATHON IPOMBIIIIIEHHOCTH.

HeMoHCTpanuu.

OO0pasupl raoreHoB — TPOCTHIX BellecTB. B3amMopelicTBhe TajJoreHOB C HATPHEM, C AFOMHHHUEM.
BriTecHenne xiopoMm OpoMa WiIM HWOJa W3 PacTBOPOB HX cojieil. B3ammopneiicTBHe cephl ¢ MeTalllaMu,
BOJZIOPOJIOM U KHCIOPOAOM. B3anMoieiCcTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbto. lloriomenue
yIJIeM pacTBOPEHHBIX BEIECTB HWIIM Ta30B. BocctaHOBIeHNE Menu U3 ee okcuaa yriem. OOpasisl TPUPOTHBIX
COCIMHEHMI XJIopa, cepbl, Gocdopa, yriepona, kpemuus. OOpasibl BaKHEHUIIMX ISl HAPOIHOTO XO3SHCTBA
cyib(haToB, HUTPATOB, KapOOHATOB, ochaTos. OOpaslbl CTEKIA, KEPAMHUKH, [IEMEHTA.

JlabopaTopHbIE OTIBITHL.

20. [Tonyyenue u pacno3HaBanue Bogopoja. 21. MccnenoBanrue noBepXHOCTHOrO HATSHDKEHUS BOABL. 22.
PacTBOpenue nmepMaHranara Kajius WIM MEIHOTO Kyrnopoca B Boje. 23. ['uuparaiius 00€3B0KEHHOTO CyJib(aTa
meau (II). 24. Usrorosnenne runcoBoro ormeyarka. 25. O3HaKOMIIEHHE C KOJUIEKI[He OBITOBBIX (PHIBTPOB. 26.
O3HaKOMIJIEHHE C COCTaBOM MHHEpaibHOM BoAbl. 27. KauecTBeHHas peakuus Ha TaJIOr€HUI-UOHBL 28.
[Tomydyenue u pacmo3HaBanue kuciopoma. 29. 'openme cepbl Ha Bozmyxe u B kuciopoge. 30. CoiicTBa
paszbaBimeHHO# cepHOW KHCIOTHL. 31. M3yuenue cBoiicTB ammmaka. 32. PacmosnaBanme cosiedt aMMmoHus. 33.
CpoiicTBa pa30aBiieHHON a30THOM KMCIOTHL 34. B3aumopelcTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C
Mmeapio. 35. T'openne dochopa Ha Bozayxe u B kuciopoe. 36. PacnosnaBanue docdaros. 37. ['openue yris B
kuciopone. 38. Ilomydenwe yronpbHOW KHCIOTHI M m3yueHHe ee cBoucTB. 39. llepexom kapOoOHATOB B
runpokapooHnatsl. 40. Paznoxxenue runpokapOonara Hatpus. 41. [lonyueHne KpeMHEBOH KHCIOTHI M U3yUCHHE
€€ CBOWCTB.

IIpakTukym 2. CBoiicTBa coennHenuii HeMeTa/10B (3 yaca)

11 1. Pemenune oskcnepuMeHTaNbHbIX 3amau mo TeMme «llogrpynma ramoreHoB». 2. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a1a4 1o TeMe «lloarpymnma xucinoponay». 3. Penenue skcriepuMeHTaIBHBIX 3aa4 110 TeMe
«lToarpymnma azoray. 4. Pemnenne sKcriepuMeHTATBHBIX 3a1a4 1mo Teme «lloarpymma yrinepomay. 5. [lomyuenue,
coOupaHue 1 paclio3HaBaHKUE Ta30B.

IlepBonauyanbHbIe cBeieHUs 00 opraHuyecknx Bemecrsax (11 yacos)

[lepBoHavanpHBIE CBEAEHUS O CTPOCHWH OPTaHWYECKUX BEIIECTB. Y TJIEBOJAOPOABI: METaH, 3TaH, ITUJICH.
Hcmounuku y2ne6o000po0os: npupooHbvlil 2a3, Heghms, yeons. Kucmopomcomepkamue COeIWHEHHS: CHUPTHI
(MeTaHON, 3TaHON, TJMLEPUH), KapOOHOBBIE KHCIOTHI (YKCyCcHasi KHCJIOTa, aMHHOYKCYCHas KHCIIOTa,
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CTCapuHOBAA U OJICMHOBAA I(I/ICJIOTBI). buonornyecku BakHBIC BEIECTBA: KHPBI, TJIFOKO3a, OenKH. Xumuueckoe
3acpA3HeHue OprJfC(JIOLL{BZ/IV cpe()bz U e20 nocie0Cmausl.

O0001menne 3HAHUIT MO XMMHH 32 KyPC OCHOBHOI IIK0JIBI (6 4acoB).

Ilepuonuueckuit 3akoH u Ilepuonuueckas cuctemMa xumudeckux osnemeHToB JI. M. Menneneena.
Ou3nyecKrii CMBICT TOPAJKOBOIO HOMEpa »JIIEMEHTa, HOMEpPOB IIEpHOAAa W TPYMIbL. 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB 3JIEMEHTOB W UX COCIUHEHHU B IMEPHOJaX U IPYIIax B CBETE MPEACTABICHUI O CTPOSHUHN
aTOMOB DJIEMEHTOB. 3HaUCHHE MMEPHOAMYECKOTO 3aKOHA. BHUIBI XUMHYECKUX CBSI3€H M THUITBI KPUCTATLNTUIECKAX
pemeTok. B3auMocBs3s cTpoeHHs U CBOWCTB BemecTB. Kimaccudukamus XMMHUYECKHX Peakuid Mo pa3lIudHbIM
NpU3HaKaM (YUCIO W COCTaB peardpyrounx M oOpa3yIOLIMXCsl BEIIECTB; HAIMYME TPaHUIBl paszlena ¢as;
TEIUIOBOM 3 QeKT; M3MEHEHHe CTeleHEel OKWCIEHHS aTOMOB; HCIONh30BAHHME KaTalM3aTopa; HalpaBICHUE
nporekanus). CKOPOCTh XMMHYECKHX peakuuii u (akTopsl, Biusiomme Ha Hee. OOpPaTUMOCTb XUMHUYECKHX
pCaKHI/Iﬁ u CHOCO6I)I CMCIICHUA XHMHUYCCKOIr0 pPaBHOBECHA. HpOCTI)IC 1 CIIOXKHBIC BEHICCTBA. Mertamiel u
HeMeTayuthl. ['eHeTHdeckue psAapl MeTajula, HeMeTalla W IepexomHoro Metamta. OKCUABI W THAPOKCHIBI
(ocHOBaHWMSI, KACIOTHI, aM(QOTEPHBIE THAPOKCHIBI), CONU. VX cocTaB, KIacCUPUKAIMSA U OOIINEe XHMHYECKHUE
CBOIICTBA B CBETE TCOPUH DINEKTPOIUTHUECKON TUCCOIHAIIHH.

Y4yeOHo-TeMaTHYECKHII IJIAH 8 Ki1ace

Ne HaumenoBanue pasznena Komn-Bo KonudecTro KonuuecTro KomuuectBo
YacoB Ha | KOHTPONBHBIX | MPAKTHUYECKHX | Ja00PaTOPHBIX
U3yqeHHue pabort pabot pabor
BBenenue 4 2
Tema 1. ATOMbI XUMHUYECKHUX 3JICMEHTOB 12 1 2 3
Tema 2. [IpocTsie BemecTBa 7 1 2
3 Tema 3. CoequHEHNST XUMAYECKUX 14 1 2 8
9JIEMEHTOB
Tema 4. VI3mMeHeHUs1, MPOUCKOISINNE C 11 1 1 2
BEIICCTBAMH
5 | Tema 5. PactBopenue. PacTBopsl. 20 1 4 18
CBoICTBa paCTBOPOB AJICKTPOJUTOB
Pe3epBHOe Bpemsi 2
Bcero 70 5 9 35

YuyeoHo-TeMaTHYeCKUH IJIaH 9 Kiaace

Ne HanmenoBanme paszaciaa Kon-Bo KomuuecTtBO KomunuectBO Konuuectso
JacCoB HA | KOHTPOJIbHBIX | MPAKTUYECKUX n1abopaTopHbIX
M3y4eHUe pa6or pa6or pabort
IloBTOpEHME OCHOBHBIX BONPOCOB Kypca 7 1 11
8 Kky1acca M BBeIeHHE B Kypc 9 Kiacca
1 Tema 1. MeTtamnsl 15 1 8
Tema 2. CBoiicTBa METAIIJIOB U X 3 3
COCIMHEHMI
3 | Tema 3. Hemeraimsl 20 1 22
4 | Tema 4. CBoiicTBa HEMETAIIJIOB U UX 3 3
COCIMHEHMI
5 | Tema 5. Opranudeckue coeTMHEHUS 11 1
6 Tema 6. O0001IEHNE 3HAHUHN 110 XUMHUH 34 6 1
KypC OCHOBHOM IIKOJIbI
Pe3epBHOE BpeMs 3
Bcero 68 5 6 41
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