PECTIVETHKA HHIYILETHA
MHHHCTEPCTBO OBPAOBAHHA H HAYKH
TOCYAAPCTREHHOE EHOTAETHOE OBLIEOBPAIOBATE TLHOE YUPEAIEHHE
wCIMENHATBHAR (KOPPEKLIHOHHAR ) OBIIEOBFPAIDBATEILHAH
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PABOYASA ITPOI'PAMMA
no xXuMuH 8 - 9 knaccw

aruTens: Esn XaH AnayiMHOBHA

r.Cyn=a 2023r.



1. IlosicHUTEILHASA 3aIIMCKA

PabGouyas mporpamma ecTeCTBEHHOHAyYHOM HAMpaBICHHOCTH IO XHWMHUU C HCIOJIb30BAaHUEM
obopynoBanus neHTpa «Touku poctay mis 8-9 Ki1acCoB OCHOBHOM IIKOJIBI COCTaBJICHA U pa3paboTaHa B
COOTBETCTBUH C:

o ®enepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obGpa3zoBanuu B
Poccutiickoit deneparum» (¢ u3M. u 1o1., BCTyI. B cuiy ¢ 01.09.2020);

e TpebGoBanusimu dDenepaabHOTO TOCYIAPCTBEHHOIO 00pPa30BaTENbHOIO CTaHIApTa OCHOBHOTO
obmero oOpas3oBanusi (YTB. Ipuka3oM MuHHCTepcTBa 00pazoBaHus M Hayku Poccuiickoii
®enepauun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e Jlacmoprom HammoHanmebHOTO mpoekTa «OOpa3zoBanue» (yTB. mpesuauymom CoBeTa mpHU
IIpesunenre PD 1o crparern4eckoMy pa3BUTHUIO U HALMOHAIBHBIM IIPOEKTaM, IIPOTOKOJ OT
24.12.2018 Ne 16);

e TocymapctBenHoii mporpammoii Poccuiickoit ®enepamuu «Paszputue oOpa3oBaHus» (yTB.
[TocranoBnenuem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEpXKACHUU  ToCyfapcTBeHHOM  mporpammel  Poccuiickont — ®epepauuu  «PaszButue
00pazoBaHUY;

e ABTOpPCKOW MporpaMMOii OCHOBHOTO OOIIEro oOpa3oBaHUA O XUMHUHU I 8-9 KiaccoB
(O.C.I'abpuensia, N.I.Octpoymos, C.A.Crankos «IIpocsemenney, 2019 r.);

e MeronuyecKUMU  pPEKOMEHJAUMSIMH 1O  CO3JaHUuI0 U (QYHKIMOHHPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OpraHU3aIMAX, PACIOJIOKEHHBIX B CEIThCKONH MECTHOCTH M MAaJbIX
ropojax, eHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHON M TEXHOJOTHYECKON HaINpaBIECHHOCTEH
(«Touka pocray) (YTBepkaeHbl pacnopsbkeHHeM MuHHCTEpcTBa mpocBenieHus Poccuiickoit
®enepanun ot 12 ssuBaps 2021 r. Ne P-6).

B cooTtBeTcTBHM C 3THMH JOKYMEHTaMH OOydYaroluecss JOJDKHBI OBIAACTh MpUEMaMu,
CBA3AHHBIMU C OIPEJCICHUEM IIOHATUWA: OrpaHUYMBATh MX, OIKCHIBATh, XapaKTepU30BaThb U
CpaBHHBaTh. Tak KaKk XMMHUSI — HayKa IKCIEPUMEHTaIbHas1, 00yJaronIrecs JOKHBI OBIIAICTh TAKUMH
MO03HABATEIbHBIMU YUEOHBIMU JACUCTBUSIMH, KaK SKCIEPUMEHT, HaOll0IeHNEe, U3MEpPEHHUE, OMHUCaHuE,
MOJICTTUPOBaHUE, THIIOTE3a, BBIBOJA. B mpolecce m3yueHUs Kypca y OOyYaIOIMIUXCS MPOIOIIKAIOT
(dbopMHpOBaTbCS YMEHHUS CTaBUTh BOMPOCHI, 00BACHATD, KIacCu(UIUPOBATh, CPABHUBATD, OMPENEISThH
WUCTOYHUKHA WH(DOpMaNMU, MONyYaTh W aHAIM3UPOBATH €€, TOTOBUTH HH(OPMAIIMOHHBIM MPOAYKT,
IIPE3EHTOBATh €TI0 U BECTU JUCKyccHI0. ClieoBaTeNbHO, NEATEIbHOCTHBIN OAXO0/ B U3YUYEHUH XUMHH
CHOCOOCTBYIOT JTOCTHIKEHUIO IUYHOCTHBIX, MPEAMETHBIX M METalpPEJIMETHBIX 00pa30BaTeIbHBIX
pe3yabTaTOB.

B ocHOBY Kypca 10JI0’KEHBI CIEAYIOLUE HACH:

® MaTepHallbHOE EIMHCTBO U B3aUMOCBSI3b OOBEKTOB U SBIICHUI MPUPOJIBL;

e BeIyllas poJib TEOPETUUYECKUX 3HAHUU NJIsi OOBACHEHUS M IPOTHO3UPOBAHUS XMMHUYECKUX
SIBJIEHU, OLIEHKH UX NMPAKTUYECKON 3HAYNUMOCTH;

® B3aUMOCBSI3b KQU€CTBEHHOU U KOJIMYECTBEHHOU CTOPOH XMMHUECKUX 00bEKTOB MaTEPUATILHOTO
MHpA;

® pa3BUTHE XMMHUYECKOW HAYKM M NPOU3BOACTBO XMMHMYECKUX BEUIECTB W MATEPUATIOB IS
YAOBIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH YeloBeKa W OOIIecTBa, PEIICHUs TII0OATBHBIX
po0JieM COBPEMEHHOCTH,

® TCHETHYECKas CBA3b MEXIY BELIECTBAMH.

OTU UJIeU pealiu3yroTCsl B Kypce XMMUU OCHOBHOM IIKOJBI MMyTEM JIOCTUKEHUS CIEAYIOIINX
neJiei:

*  @opmupoeanue y ydaluxcsi XMMHYECKOM KapTUHBI MHpA, KAK OPraHWYECKOM 4YacTH €ro
LIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTHHBI.

*  Pazsumue mn03HABaTEeNbHBIX HWHTEPECOB, HHTEUIEKTYalIbHBIX M TBOPUECKHUX CIOCOOHOCTEM
yYaluxcs B MPOLECCe M3YUYEHUsT UMU XMMHUYECKOW HAayKd M €€ BKJIaJla B COBPEMEHHBIH Hay4dHO-
TEXHUUYECKUH mporpecc; (GOpPMUPOBAHHE BAKHEHIIMX JIOTUYECKHX OMNEpaluid MbIIUICHUS (aHalu3,
CUHTE3, 0000IIeHIe, KOHKPETU3aIusl, CpPaBHEHUE U JIp.) B MPOIIECCe MO3HAHUS CUCTEMbl BAKHEUIIINX
MTOHSTUI, 3aKOHOB M TEOPHIl O COCTaBE, CTPOEHUHU U CBOMCTBAX XMMHYECKUX BEILIECTB.

*  Bocnumanue yO0exx1EHHOCTU B TOM, YTO MPUMEHEHHUE TIOJYUYEHHBIX 3HAHUNW ¥ YMEHHUIA IO XUMUHU
SBISIETCS OOBEKTUBHON HEOOXOIMMOCTBIO 1)1 0€30MacHON paboOThI C BEIIECTBAMU W MaTepuajiaMu B
OBITY M Ha IPOU3BO/ICTBE.



»  Ilpoexmupoeanue u peanu3zayusa BHITYCKHUKaMU OCHOBHOW IIKOJBI JIMYHOW 0Opa3oBaTeNbHON
TpaeKTOpUHU: BbIOOp Tipodmiass oOydeHHss B  CTapiied IKoJie WM NPOoPECCHOHATHHOTO
00pa30BaTENBFHOTO YUPEKACHUS.

*  QOgnadenue KIO4e8bIMU KOMHEMEHUUAMU:. Y4eOHO-TIO3HABATEIbHBIMU, HH(QOPMAIIMOHHBIMH,
HECHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKAaTUBHBIMH.

Pabouas nmporpamma peanusyercs Ha ocHoBe Y MK coznanHoro noa pykooactsom ['abpuensina O.C.

1. Tabpuensu O. C. Xumus. 8 kacc : yueOHUK 17151 oO1ieoOpa3zoBarenbHbix opranm3amuii/ 0. C.
I'a6bpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2021.

2. Tabpuensu O. C. Xumus. 9 kiacc: yaeOHUK 111 0011e00pa3oBaTesbHBIX opranu3ammii / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021.

Y4eOHHUKHN cOOTBETCTBYIOT DeiepaibHOMY rocy1apcTBEHHOMY 00pa30BaTeIbHOMY CTaHIapTYy.
PexomennoBanel MunucrepcTBoM pocserieHus Pocculickon @enepanum.

[Iporpamma paspabotaHa B cooTBercTBuM ¢ ydeOHbIM miaHom MKOVY  «Cpennss
oOuieobpaszoBarenbHas 1mkoiay, 1.KonpixmanoBo FOXHOBCKOro paiioHa AJis ypOBHS OCHOBHOI'O OOIIETO
00pa30BaHUsl C UCIOJIb30BAHUEM COBPEMEHHOTO OO0OpYAOBaHHS IIEHTPa €CTECTBEHHOHAYYHOU H
TEXHOJIOTMYECKOW HampaBiieHHOCTH «Touka pocrta». Ha 6aze mentpa «Touka poctay obecrieunBaeTcs
peanuzanys 00pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHOHAYYHOUW M TEXHOJOTHYECKOW HAMPABICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAHUSMH 3aKOHOATEIIBCTBA B chepe 0Opa3oBaHUs U C yUETOM
pexomenaanuit denepanbHOro onepaTopa yueOHOro mpeamMeTa « XUuMUs».

2. [lnanupyembie pe3yJIbTAThI 0CBOEHHUS Y4eOHOr0 mpeaMeTa « XuMHs» ¢ ONMUCAHNUEM
YHUBEPCAJIbHBIX YU4eOHBIX A€ CTBUI, JOCTUTAeMbIX 00YYAIOIIUMHUCS P UCIIOJIb30BAHUM
o0opynoBanus nenrpa «Touka pocra»

JIuunocmmuule pezynromamot
Obyuarowuticst NOIY4Um 803MONCHOCIb OJis1 (POPMUPOBAHUSL CIE0YIOUUX TUYHOCTHBIX VY]]
orpeziesieHne MOTUBALIUU U3YUYEeHUs yueOHOro MaTepuarna;
OILICHUBAHHE yCBAMBAEMOT0 y4eOHOTO MaTepHala, HCXOIs U3 COIMAbHBIX U JIMYHOCTHBIX
IICHHOCTE;
MOBBILIEHUE CBOEr0 00pPa30BaTEIbHOTO YPOBHSI M YPOBHS TOTOBHOCTH K U3yYEHUIO OCHOBHBIX
UCTOPUYECKHUX COOBITHI, CBS3aHHBIX C PA3BUTUEM XUMUU U O0ILIECTBA;
3HAHUE TIPABUJI MOBEICHUS B UPE3BbIUYANHBIX CUTYAIUSX;
OIICHUBAHME COITMATILHON 3HAYMMOCTH MPOo(deCCrid, CBSI3aHHBIX C XUMHUCH;
BJIQJICHUE TIPAaBUJIaMU OE30MaCHOTO OOpAIIEHHS ¢ XUMHUYECKUMH BEIIECTBAMHU B 000PYIOBAHHEM,
MPOSIBIIEHUE SKOJOTUUYECKON KYJIbTYPBHI.

Memanpeomemmnuie pe3yibmamaot
Pecynamusnvie
Obyuarowuticss NOIY4Um 803MONCHOCIb OJis1 POPMUPOBAHUSL Cledyrouux pecyasamusHolx YV/I:
I[eJIeToIaraHue, BKIII0Yas MOCTAaHOBKY HOBBIX IIeNiel, mpeoOpa3oBaHUE MPAKTUYECKOW 3a7add B
MO3HABATENIbHYIO, CAMOCTOSATEIbHBIN aHAJIN3 YCIOBUN JTOCTHIKEHUS 1IeJTH, HA OCHOBE YU€Ta BbIIEIECHHBIX
YYUTEIIEM OPUEHTUPOB JICHCTBUS B HOBOM YU4eOHOM MaTepHuae;
IUTAHUPOBAHUE MyTH TOCTUXKEHUS 1IeJIei;
YCTaHOBJICHHUE IEJIEBBIX MPHOPUTETOB, BBIACICHUE ATbTEPHATUBHBIX CIIOCOOOB JOCTHKECHHUS 1ETH
1 BBIOOp HamOosee 23 (HeKTUBHOTO CcI1oco0a;
YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIIATH UM;
yMEHHE IPUHUMATh PEIIeHUs B TPOOIEMHON CUTYalUH;
MOCTaHOBKA y4EOHBIX 3a/1a4, COCTABJICHHE TIJIaHA U TTOCIIEA0BATEIbHOCTH ACHCTBUN;
OopraHu3aiys paboyero MecTa py BBHIOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MIPOTHO3UPOBAHUE PE3YIHTATOB O0yUEHUS, OLICHUBAHNE YCBOEHHOTO MaTepuaa, OleHKa KauecTBa
U YPOBHSI MOJIYUYEHHBIX 3HAHHM, KOPPEKLUS [JIaHa U C1I0co0a NeiCTBUS NPy HEOOXOJUMOCTH.

lloznasamenvHule
Obyuarowuiica noxyyum 03MOACHOCMb 018 hopmuposanus credyrowux nosHagamenvhvix YVJ/I:
MOMCK U BbIJeNIeHnEe HHPOPMAIIIH;




aHaJM3 yCJIOBUH M TpeOOBaHUH 3a7auM, BEIOOP, CONOCTaBIEHUE U 0O0CHOBAHHE CII0C00a pelIeHuUs
3ajauy;

BbIOOp Haunbonee 3(PpPeKTUBHBIX CHOCOOOB peIIeHUs 3aayd B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBUIA;

BBIJIBU)KEHUE M 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

CaMOCTOSITEJIbHOE CO3JaHUE AITOPUTMA JESATEIbHOCTH IPU PEIIEHUH NMPOoOJIeM TBOPYECKOTO U
MIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTepH30BaTh BEILECTBA [10 COCTABY, CTPOCHUIO U CBONCTBAM;

OIMCBHIBAHUE CBOUCTB: TBEPIBIX, KUJKHX, Ta3000pa3HbIX BEIIECTB, BHIICICHUE UX CYIIECTBEHHBIX
IIPU3HAKOB;

n300pakeHNe COCTaBa MPOCTEUIIMX BELIECTB C MOMOIIBIO XUMUYECKUX (POPMYN MU CYIIHOCTH
XMUMHUYECKHX PEeaKLUil ¢ IOMOIBIO XUMUYECKUX YPaBHEHMUI];

IpoBe/ieHuEe HaOJIOACHUH, ONMUCAHWE IMPU3HAKOB U YCIOBHM TEYCHHS XUMHUECKUX PEaKIHi,
BBINOJIHEHNE XMMHUYECKOTI0 HKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIN3a HAOIIOJCHUN 33 SIKCIIEPUMEHTOM,
peleHue 3aaad, MoJy4eHue XUMHYECKOW HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB;

YMEHUE OpPraHMU30BBIBATH MCCIEJOBAHUE C LENbI0O IPOBEPKU THUIOTE3;

YMEHUE J1e1aTh YMO3aK/II0UeHHs (MHAYKTUBHOE U [0 aHAJIOTUH) U BBIBOJIBI,

yMEHHE OOBEKTHBHO OICHMBAaTh HMH(POPMALMIO O BEIIECTBAX M XUMHUYECKUX IMpoleccax,
KPUTUYECKH OTHOCUTBHCS K IICEBJIOHAYYHOW MH(POPMALIUH.

Kommynuxamusnuie
Obyyarowuiica nomyyum 03MOACHOCMY 0I5 hOPMUPOBAHUS CLEOYIOUUX KOMMYHUKAMUBHBIX Y V]]:

MOJIHOE M TOYHOE BBIPAKEHHWE CBOMX MBICIEH B COOTBETCTBUU C 3aJadyaMH M YCIOBHUSIMHU
KOMMYHHKAITIH;

a/IeKBaTHOE MCMOJIb30BaHUE PEUEBBIX CPENICTB AJIS YYacTHs B JUCKYCCUM U apryMEHTAI[Mi CBOEH
MO3UIUH, YMEHUE TPECTABIATh KOHKPETHOE COJEPKaHHE C COOOIIEHWEM ero B MUChMEHHOW U YCTHOU
dbopwme, onpenenieHrne croco00B B3aUMOACHCTBUS, COTPYAHUYIECTBO B MIOUCKE M cOOpe HHPOPMAIIHH;

oTpesieNiecHue CrnocoOO0B B3aWMOJCUCTBUSA, COTPYAHHYECTBO B TMOHMCKE W cOope uH(MOpMAINH,
ydacTue B AUaiore, INIaHUPOBaHUE OOIIUX CIIOCOOOB pabOThI, MPOSIBIIEHNE YBAKUTEIHLHOTO OTHOLICHHS K
JIPYTHM YYaIuMCS;

OMMCAaHUE COJEP>KAHUS BBIMOIHIEMbIX JEHCTBUI C LEIbI0 OPUEHTHPOBKH B IPEIMETHO-
MIPAKTUYECKON IESITENBHOCTH;

YMEHHUSl YUYUTHIBATh pa3Hble MHEHHUS M CTPEMUTbCA K KOOPAMHALMU PA3IUYHBIX MO3UIMI B
COTPYIHUYECTBE;

dbopMynupoBaTh COOCTBEHHOE MHEHHE M IO3ULHMI0, aprTyMEHTHPOBATh U KOOPIAWHUPOBATH €€ C
MO3UIUSMU TAPTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOMN JI€ATETHbHOCTH;

OCYIIECTBIISITh B3aMMHBIM KOHTPOJb U OKa3blBaTh B COTPYIHHUYECTBE HEOOXOIUMYIO B3au-
MOTIOMOIIIb;

IUIAHUPOBATh 00IIKE CTIOCOOBI PadOTHI; OCYIIECTBIATH KOHTPOIIb, KOPPEKIIUIO, OLEHKY IEHCTBUI
napTHEpa, yMeTb yOeX1aTh;

UCIIOJIb30BaTh aJeKBATHbBIE S3BIKOBBIE CPEACTBA Ui OTOOpPaKEHHS CBOUX YYBCTB, MBICIEH,
MOTHBOB M TOTPEOHOCTEH; 0TOOpakaTh B peud (omucaHue, OOBICHEHHE) COMEp:KaHUE COBEPIIAEMBIX
NEHCTBUM, KaK B (popMe TPOMKOM COITMATM3NPOBAHHON peyH, TaK U B (hOpMe BHYTPEHHEH peyH;

pa3BUBaTh KOMMYHHKATHBHYI) KOMIIETEHIIMIO, HCIIOJIb3YS CpPEICTBA YCTHOW M MHUCHhMEHHOM
KOMMYHHMKAIIMM TpPU paboTe C TEeKCTaMU y4dyeOHHMKa M JIOTOJHUTEIBbHOM JUTEepaTypoil, CIpPaBOYHBIMU
TaOJIMIIaMH, TIPOSBISTH TOTOBHOCTh K YBKEHUIO MHON TOYKU 3PEHUS MPHU OOCYKIECHUH pPe3yIbTaTOB
BBITIOJTHCHHOU PaOOTHI.

Ilpeomemmnoie pe3yromamol
Obyuarowuticss HayYumcs:
MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHMSI: HAOIIOICHHUE, U3MEPEHHE, YKCIIEPUMEHT;
OIHCHIBAaTh CBOWCTBA TBEPABIX, )KHUJKHUX, Ta3000pa3HbIX BEIIECTB, BBIIETASA UX CYIIECTBEHHBIE
MPU3HAKY;
PacKpbIBaTh CMBICI 3aKOHA COXPaHEHUsI MacChl BEUIECTB, aTOMHO-MOJIEKYJISIPHOM T€OpUH;
pa3nu4aTh XUMHYECKHE U (U3NUYECKUE SBICHHUS, HA3bIBATh MPU3HAKHU U YCIIOBUS IPOTEKAHUS
XUMHYECKHUX PEAKIUM;



coOuro1aTh Mpasuiia 0€30MacHON paboThl MPU MPOBEICHUH ONBITOB;

MOJIB30BaTHCS JTA00OPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;

MOJTy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

XapakTepu30BaTh (PU3MUYECKHE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX
COCIMHEHUH, TPOBOJUTH OMBITHI, TOATBEPKAAIOIINE XUMHUYECKHE CBOWCTBA HW3YYCHHBIX KIIACCOB
HEOPraHUYECKUX BEILECTB;

PacKpbIBaTh CMBICIT MTOHATHS «PACTBOPY», BBIYUCIIATH MAaCCOBYIO JIOJI0 PACTBOPEHHOTO BEIIIECTBA B
pacTBope, TOTOBUTH PACTBOPHI C OIPEIEIEHHON MacCcoBOil J10yiel paCTBOPEHHOTO BEIIECTBA;

XapaKkTepu30BaTh 3aBUCUMOCTh (U3NYECKUX CBOMCTB BEHIECTB OT THUIA KPHUCTAIMYECKOU
PEIIETKY, ONPENENATh BUJ XUMUYECKOM CBSI3U B HEOPTAaHUYECKUX COCTUHEHUSX;

pacKpbIBaTh OCHOBHBIC IIOJIOKCHHUSI TEOPHH DSICKTPOIUTHUECKON IHCCOIUAINH, COCTaBIISThH
YpaBHEHUS AJICKTPOJUTUYECKON JUCCOIMAIIUN KUCTIOT, IEN0YeH, CONel U peakuii HOHHOTO OOMEHa;

PacKphIBaTh CYIIHOCTh OKUCIHTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN, OMPECNATh OKHCIUTENb U
BOCCTaHOBUTEJIb, COCTABIISATh YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI;

HA3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUYECKON peaKIInuu;

XapaKTepu30BaTh B3aMMOCBA3b MEXJIYy COCTaBOM, CTPOCHHEM M CBOMCTBAMH HEMETAUIOB U
METAaJIJIOB;

MIPOBOAMTH OMBITHI 1O TOTYUYEHUIO U H3yUYECHUIO0 XMMHUECKUX CBOWCTB PA3IMYHBIX BEIIECCTB;
rpaMOTHO 00OpalaThCs ¢ BEIIeCTBAMU B TOBCEITHEBHOM JKU3HH.

Obyuarowuiics noay4um 603MOHNCHOCIb HAYUUMbCA

BBIJIBUTaTh U IPOBEPATH IKCIEPUMEHTAIBHO THUMOTE3bl 0 XMMUYECKUX CBOWMCTBAaX BEIIECTB Ha
OCHOBE HX COCTaBa M CTPOEHHS, UX CIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE pPEaKLUU, O XapakTepe U
MPOJIYKTAX PA3TUUYHBIX XUMUUYECKUX PEaKIINiA;

XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOICTBaM, yCTaHABJIMBATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXK/Ty TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

COCTaBJISITh MOJIEKYJISIPHBIE U TIOJTHbIE HOHHBIE YPABHEHHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIHUTEIbHBIC M BOCCTAHOBUTEIBHBIC
CBOICTBa € yUETOM CTENEHEel OKUCIEHUS AIEMEHTOB, BXOIAIIUX B €r0 COCTaB;

BBIJIBUTATh U MPOBEPITH SKCIEPUMEHTAIBHO THUIIOTE3bl O PE3yJbTaTax BO3ACHCTBUS Pa3IUUYHBIX
(dakTOpOB HA U3MEHEHHE CKOPOCTU XUMUYECKOM peaKkinu;

MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JIJIsl SKOJIOTMYECKU TPAMOTHOTO ITOBEJICHHS B OKPYKAIOIICH
cpene;

WCIOJIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETSHIINMH TIPH BBIMOJTHEHUN TIPOSKTOB U PEIICHUN
y4eOHO-UCCIEeIOBATENIbCKUX 3a7jad MO M3YYEHHIO CBOWMCTB, CHOCOOOB MOJyYEHHS U Paclo3HaBaHUS
BEILIECTB;

00BEKTHBHO OLIEHUBATh MH(GOPMAIUIO O BEILECTBAX U XMMHUECKUX MPOIleccax;

OCO3HaBaTh 3HAYEHUE TEOPETHMUECKUX 3HAHMM MO XUMHUHU ISl MPAKTUYECKOW NESATEeIbHOCTU
YelI0BEeKa;

CO3/1aBaTh MOJENW W CXEMBI I pelIeHUs y4eOHBIX M TIO03HABATENBHBIX 3a/1a4; TOHUMATh
HEOOXOUMOCTh COOJIOACHUS MpPEANUCAHUM, MpeAaraéMblX B HHCTPYKLUHUAX 10 HCIOIb30BAHUIO
JICKapCTB, CPEJICTB OBITOBOW XHUMHH U JP.

3. [lnanupyemble pe3yJIbTAThI OCBOEHHS Y4eOHOr0 mpeaMera « XuMHs»

[To 3aBepiieHNIO Kypca XUMHUU HAa I3TaHE OCHOBHOTO OOIIEro 0O0pa30BaHUS BBIMTYCKHUKHU

OCHOBHO IIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOIUMHU pe3yIbTaTaMu:
1. JlugyHocTHBIE pe3yJIbTATHI:

1) Ocosnanue cBoeit >THUYECKON TPHUHAIIEKHOCTH, 3HAHWE HCTOPUM XMMHMH W BKJaga POCCHHCKOM
XAMUYECKOU HAyKU B MHPOBYIO XUMHUIO;
2) ®opmuposanue OTBETCTBEHHOTO OTHOIIEHWS K MO3HAHWUIO XUMHUH; TOTOBHOCTH M CIIOCOOHOCTH,
o0ydaromuxcsi K CaMOpa3BUTHUIO U caMO0OOpa30BaHUIO HA OCHOBE U3YYCHHBIX (PAKTOB, 3aKOHOB U TEOpUU
XUMHH; OCO3HAHHOT'O BEIOOPA U MOCTPOCHNE UHAUBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUU;
3) @opmuposanue UENOCTHON €CTECTBEHHOHAYYHOW KapTHHBI MHpPa, HEOTHEMIIEMOM YaCThbIO KOTOPOM
ABJIICTCA XUMHUYCCKASA KapTHHA MHPA;
4) Osnadenue cOBPEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHsI HAYKU U OOLIECTBEHHOM



IIPaKTUKHU, B TOM YHCIIE U XUMHUYECKHM,;
5) Oceoenue counanbHbBIX HOPM, NPABUII TIOBEACHHS, POJied U (OPM COLMAILHOU KU3HU B COLMYME,
NpPUPOE M YaCTHOW JKM3HM Ha OCHOBE HKOJIOIMYECKON KyIbTypbl KW 0O€30macHOro oOpamieHus ¢
BElLIeCTBAaMH U MaTepHalaMu;
6) Dopmuposanue KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIEHHH CO CBEPCTHUKAMH W B3POCIBIMH B
nporiecce 00pa3oBaTEIbHOM, 00IIECTBEHHO MOJIE3HOM, yUeOHO-HCCIIeI0BATEIbCKON, TBOPUECKOM U IPYTUX
BUJIOB JIEATEIbHOCTH, CBSI3aHHBIX C XUMUEH.
II. MeranpeaMeTHbIe pe3yJIbTATHI:
1) Onpeoenenue neneii cobcTBEHHOrO 0OYUEHHS, TOCTAHOBKA U (POPMYITUPOBAHHUE [t ce0sl HOBBIX 33/1a4;
2) ITnanuposarue myTei JOCTHKEHUS KETAEMOT0 PE3YIIbTaTa 00yYEHHS XUMHUHU KaK TEOPETHIECKOT0, TAK
1 DKCIEPUMEHTAIBHOIO XapaKTepa,
3) Coommnecenue cBoux NEHCTBHI C IUIAHUPYEMBIMH PE3YIILTATAMH, OCYUjeCmeienue KOHTPOIIS CBOEH
JeSITeIbHOCTH B TPOIlecce JOCTIKEHHSI pe3ylibTaTa, onpedenenue CiocoO0B IeHCTBUI PU BBHITIOJHEHUN
1ab0pPaTOPHBIX U MPAKTHUECKUX PadOT B COOTBETCTBUU C MPABUIIAMH TEXHUKHU 0€30MaCHOCTH;
4) Onpedenenue WCTOUHMKOB XHMHYECKOW WH(POPMAIMH, [OJyYeHHE W aHAIW3 €€, CO3JaHue
MH(OPMALIMOHHOTO MPOIYKTa U €ro MPe3eHTaLUS;
5) Hcnonvzosanue OCHOBHBIX WHTEIUIEKTYalbHBIX OIEpAl[Mii: aHadM3a W CHUHTE3a, CPAaBHEHHSA W
cUCTeMaTu3aluu, OOOOUIeHHS W KOHKPETHU3AllUH, 6bli6leHue TIPUUMHHO-CIEACTBEHHBIX CBs3ed U
nocmpoeHnue JIOTUYECKOTO PpACCYXACHHUS U YMO3AKIIOUEHUs (MHIYKTUBHOTO, AEIYKTUBHOTO U TIO
aHAJIOTUH) Ha MaTepHalle ECTECTBEHHOHAYYHOI'O CO/IEP KaHMUS;
6) Vmenue co3aaroT, IPUMEHSTH U TIPEOOPA30BLIBATH 3HAKK U CUMBOJIBI, MOJEIH M CXEMBI JUIS PELIEHHS
y4eOHBIX U MO3HABATEIbHBIX 33a4;
7) @opmuposanue v pazeumue S3KOJOTHYECKOTO MBIILIEHUS, YMEHUE IPUMEHSATE €0 B TI03HABATEBLHOI,
KOMMYHHUKATUBHOM, COIIMAIBHON TTPAKTUKE M MPodheCCHOHATBHON OpUCHTAIINH,
8) Ienepuposanue unei u onpeeneHne CpeICTB, HEOOXOAUMBIX VIS UX PEATU3ALHH.
III. TIpenmeTHbIE Pe3yJIbLTATHI:

BrinyckHUK Hay4uTcs:

*  XapakTepu30BaTh OCHOBHbIE METO/bI IO3HAHMS: HA0IIOICeHNE, U3MEPEHHE, SKCIIEPUMEHT;

* OIHKCHIBATH CBOWCTBA TBEPABIX, KHUIKHUX, ra3000pa3HBIX BEILECTB, BBLACIAS UX CYIIECTBEHHBIC

MPU3HAKY;
*  PacKpbIBaTh CMBICT OCHOBHBIX XUMUUYECKUX MOHSATHH «aTOM», «MOJIEKYJIIa, «XUMUYECKUI
AIIEMEHT»,  «IPOCTOE BEILIECTBO», «CJIOXKHOE BELIECTBO», «BAJICHTHOCTbY, «XUMHUYECKas

peaKIus», UCIOJb3Ysl 3HAKOBYIO CUCTEMY XHUMHUU;

*  PACKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BELIECTB, IIOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHON TEOPUH;

*  pa3nIn4yaTh XUMUYECKHE U (PU3HUECKUE SBICHUS;

*  Ha3bIBaTh XMMUYECKHE DJIEMEHTHI;

*  ONpeAessTh COCTaB BEIIECTB M0 UX (opMyIaMm;

*  ONpeAessATh BAJEHTHOCTh aTOMa IEMEHTA B COEAMHEHUSX;

*  ONpEAesATh TUI XUMHUYECKUX PEaKLUH;

*  Ha3bpIBaTh IPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUECKUX PEAKLIUH;

* BBIIBIATH TIPU3HAKH, CBHUJETEIBCTBYIOIIME O NPOTEKAHUM XMMHUYECKOH pEaKUuu NpH
BBINOJIHEHUN XMMHUYECKOTO OIIBITA;

*  CcOCTaBJATH (hOpMYJIbl OMHAPHBIX COCAMHEHUI;

*  COCTaBJISITh YPaBHEHMS XMMHUUYECKHX PEaKLU;

* coOmonaTh npaBuiia 6€30macHoi paboThI IPH MPOBEACHUH OIBITOB;

*  TI0JIB30BAThCS JaOOPATOPHBIM 000PYIOBAHUEM U TIOCY/I0H;

*  BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MAacChl BEIIECTB;

*  BBIUUCIIATH MAacCOBYIO JIOJK0 XUMHUYECKOTO JIEMEHTA IO (hOpMyJie COETUHEHNUS;

*  BBIYUCIAATH KOJMYECTBO, 00BbEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, MAacCe PEareHTOB
WIH IPOAYKTOB PEAKLUY;

*  XapakTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJA U
BOJIOPO/1A;

*  I0JIy4aTh, COOMPATh KUCIOPOJ U BOJOPOL;

*  pacro3HaBaTh ONBITHBIM ITyTEM T'a3000pa3HbIE BELIECTBA: KUCIOPOI, BOJOPOI;



pacKpbIBaTh CMBICI 3aKOHA ABOraipo;

PacKpbIBaTh CMBICI MOHATUN «TEMI0BON 3P (HEKT peaKkInmy», «MOJSIPHBIH 00BeM»;
XapaKkTepu30BaTh GU3NUYCCKUE U XUMUIECKIE CBONCTBA BOIBI;

PacKpbIBaTh CMBICII IIOHATHS «PACTBOP»;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAacCOBOM 10JIel paCTBOPEHHOTO BEIIECTBRA;

Ha3bIBaTh COCMHEHUS U3yUYECHHBIX KJIAaCCOB HEOPTaHMYECKUX BEIIECTB;

XapakTepu30BaTh GU3NYECKUE U XUMUYECKIE CBONCTBA OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX
BEILIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

ONpeEeATh NPUHAMIEKHOCTh BEUIECTB K ONIPENEICHHOMY KJIacCy COEIMHEHMI;

COCTaBJIATH (POPMYJIIBI HEOPTAaHMYECKUX COCTUHEHHUN U3YUYCHHBIX KJIACCOB;

MIPOBOJIUTH ONBITHI, MOATBEPKIAIOIINE XWMHYECKHE CBOWMCTBA HW3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

pacno3HaBaTh ONBITHBIM IYTEM PACTBOPHI KMCIIOT U IIEJI0YEH 110 U3BMEHEHUIO OKPACKH
WHJIUKATOPa;

XapaKTEPU30BaTh B3aMMOCBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCANHEHU;

packpsiBaTh cMbici [lepronnueckoro 3akona J[. . Menneneena;

OOBSICHATh  (PU3MUECKUN CMBICT aTOMHOTO (TTOPSIKOBOTO) HOMEpa XUMHUYECKOTO JIEMEHTA,
HOMEpOB Ipynibl U iepuojaa B nepuoandeckoit cucreme /1. . Menneneena;

OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUS aTOMOB, CBOMCTB 2JIEMEHTOB B Mpeaeax
MaJIbIX EPUO/IOB U TJIABHBIX OATPYIIIL;

XapaKkTepu30BaTh XUMUYECKUE STIEMEHTHI (OT BOJIOPOAA IO KAIbIKs) HA OCHOBE UX MOJOXKEHUS B
nepuoanueckoit cucreme /. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS X aTOMOB;

COCTaBJISATh CXEMbI CTPOEHHUS aTOMOB NEpBBIX 20 371EMEHTOB NIepuoAnYecKoi cucteMsl . 1.
MeHnpeneena;

PacCKpbIBAaTh CMBICI MOHATHIN: «XUMUYECKASI CBSI3bY», «AJEKTPOOTPULATEIHLHOCTDY;
XapaKkTepu30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BELIECTB OT THUIA KPUCTATITUYECKOM
peLETKY;

ONPEIEHATh BUJl XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCUHEHUSX;

M300pakaTh CXEMBI CTPOSHUS MOJIEKYJI BEUIECTB, 00pa30BaHHBIX Pa3HBIMU BUJAMH XUMUYIECKUX
CBsI3EH;

PaCKpbIBAaTh CMBICII MOHATUN «MOH», KKATUOH», «aHUOH», «IJIEKTPOIUTHDY, HEIIEKTPOIUTHD,
«AIIEKTPOIMTUYECKAS AUCCOLMALUAY», KOKACIUTENBY, «CTENEHb OKUCIEHUN», «BOCCTAHOBUTEIIbY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;

ONpPEIENATh CTENEHb OKACIEHUS aTOMa 3JIEMEHTA B COEAMHEHUU;

PacCKpbIBaTh CMBICI TEOPUU JIEKTPOIUTHUECKON THCCOLUALINN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKON TUCCOIMALIUM KUCIIOT, IIEJI0YEH, CONEH;

OOBSICHATH CYITHOCTB IIPOIIECCA ANEKTPOIUTUYECKON TUCCONMAIIMN U peaKIIUuii MOHHOTO OOMEHa;
COCTaBJISITh MOJHBIEC M COKpAIIEHHbIE HOHHBIE YPaBHEHUS peaKkIuii 0OMeHa;

OTIPECTISATH BO3MOKHOCTh MMPOTEKAHUSI PEaKIIUii HOHHOTO OOMEHa,

MIPUBOJUTH PEAKLIUH, IOATBEPKAAIOIINE KAYECTBEHHBI COCTAB PA3JIMYHBIX BEILIECTB;
ONpEeIEATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTABJISITh YPABHEHHS OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOHN peaKInu;

KJIacCU(UIIMPOBATH XMMUYECKUE PEAKIINH 110 PA3TUYHBIM IPU3HAKAM;

XapaKTEePU30BaTh B3aUMOCBSA3b MEXAY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJJIOB;
MIPOBOJIUTH OMBITHl MO TIONYyYEHUIO, COOMPAHMIO M M3YYEHHUI0O XUMHUYECKHX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIICKUCIIOTO T'a3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BELIECTBA: YITIEKUCIIBINA a3 1 aMMHUaK;
XapaKTEpPU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOEHUEM U CBOMCTBAMH METAJUIOB;
Ha3bIBaTh OpPraHMYecKhe BellecTBa Mo uUx (opmyse: MeTaH, 3TaH, STUJIEH, METaHOJ, ATaHOJ,
[JIMIEPUH, YKCYCHasl KHCJIOTa, aMUHOYKCYCHasi KHCJIOTa, CT€apUHOBas KHCIIOTa, OJICMHOBAsS
KHCJIOTA, TIIF0K03a;

OLICHUBATh BJIMSHUE XUMUYECKOTO 3arps3HEHUS OKPYKAIOIIEH cpe/ibl Ha OpraHu3M YeJIOBEKa;
IpaMOTHO 00OpaIaThCs C BEIIeCTBaMU B TOBCEIHEBHOM JKU3HH,

OMPENENATh BO3MOXHOCTh MPOTEKAHMUS PEAKIMI HEKOTOPBIX MPEACTABUTENICH OpPraHUuuYeCcKUX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAIIJIAMU, OCHOBAHUSIMHU, TaJIOT€HAMH.



BbIyCKHUK OTYyYUT BO3MOYKHOCTD HAyUUThCS:

*  BBIIBUIaTh M IPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAaxX BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKILIUU, O XapaKkTepe U
MPOJIYKTaX PA3IMYHBIX XUMUYECKUX PEAKIUH;

*  XapaKTepU30BaTh BEILIECTBA IO COCTaBYy, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBAIOT MPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKY IaHHBIMU XapaKTEPUCTHUKAMU BEIIECTBA;

* COCTaBIIAITb MOJIEKYJISIPHbIE U TIOJHbIE MOHHBIE YpaBHEHHUS 10 COKPAIIEHHBIM HOHHBIM
YPaBHECHUSIM;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE MM BOCCTAHOBUTEIbHbBIE
CBOMCTBA C YyUETOM CTENIEHEN OKUCIEHUS 3JIEMEHTOB, BXOSAIINX B €TI0 COCTAaB;

* COCTaBIIATb YpaBHEHHUS pEaKIUil, COOTBETCTBYIOIIMUX MOCIEAOBATEIHLHOCTH MPEBpALICHUIN
HEOPraHUYECKHUX BEIIECTB PA3JINYHBIX KJIACCOB;

*  BBIABUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bl O PE3yJIbTaTaX BO3ACHCTBUS Pa3IUUYHbBIX
(akTOpOB HA U3MEHEHUE CKOPOCTH XMMUYECKON pEaKIIiH;

*  HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JJISl SKOJIOTHUECKHU TPAaMOTHOTO MOBEICHUS B OKPY KaIoLIei
cpene;

*  HCIIOJIb30BAaTh MPUOOPETEHHBIC KIIFOUEBbIE KOMIIETEHIIMU TPU BHITIOJTHEHUH MPOCKTOB U yUeOHO-
UCCIIEIOBATENbCKUX 3aJlad M0 H3YYEHHIO CBOMICTB, CIIOCOOOB MOJMYyYEHHUS W PACIO3HABAHUS
BELIECTB;

*  OOBEKTUBHO OIICHHBATh HH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOLIECCax;

* KPUTUYECKH OTHOCHUTHCS K IICEBJIOHAYYHOM WHGpOpMalLnu, HEZOOPOCOBECTHOW pekiame B
CpeacTBax MaccoBoi MHpOpMaLNY;

* OCO3HAaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHMM MO XMMHUM HJisi MPAKTHUUYECKOU JIE€ATETbHOCTH
YeNoBeKa;

* CO3[aBaTh MOJIENM W CXEMBI /ISl PEIICHUs Y4eOHBIX M TO3HABATENBHBIX 3a/1a4y; TOHUMATh
HE00X0IUMOCTb COOIOICHUS MPEANUCAHNUMN, TPelaraeMblX B HHCTPYKIUSAX MO MCIIOIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMUH U JIP.

4. Conep:xaHue NporpaMmbl

Xumus 8 kiace
(70 yacos, 2 yaca B HeJ1eJI10)
HavanbHble NOHATHS U 3AKOHBI XUMHUH

Tena u BemecTBa. CBOMCTBA BENIECTB. DTATIOHHBIC (PU3MYECKUE CBOMCTBA BEIIECTB. Marepuaisl u
MaTepuaioBeeHue. Pollb XUMUU B )KH3HU COBpeMEHHOro oOmiectBa. OTHOIIEHHE OOMIECTBA K XUMUH:
xemoduaus u xemooOousi.

Mertonbl  u3yuenuss xumuu. HaOmomenme. Oxcnepument. MognenupoBanue. Mojenu
MaTepHualbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azel. XKuakoctu. TBEpasle BemecTBa. B3aumMHble epexoibl MEXAY arperaTHbIMU COCTOSIHUSIMU
BEIIIECTBA: BO3TOHKa (CyOnauManus) U JaecyonuManusi, KOHACHCAIUS W WCIapeHue, KPUCTaUIH3aIus U
JIaBJICHUE.

®uznueckue sBiaeHUs. YnucTele BeniecTBa U cMech. ['oMoreHHsle U rereporeHHeie cmecu. Cmecu
ra3oo0paszHbie, xugkue u TBEpAbe. CHOCcOOBI pa3leneHus CMecCeil: MeperoHkKa, WIW JAUCTUIUISALNSA,
OoTCcTauBaHue, GUIBTPOBAHKE, KPUCTAJUTM3AIMS WK BhlapuBanue. Xpomarorpadus. [lpuMenenue 3tux
croco0oB B J1a00OpaTOPHOI! MpaKTHKE, HA POU3BOCTBE U B OBITY.

XHWMHYECKHUE AIIEMEHTBI. ATOMBI U MOJIEKYJBL. [IpocThie 1 cnokHBbIE BemecTBa. AJUIOTPONHS Ha
npumepe kuciopoaa. OCHOBHBIE TOJOKEHHUS aTOMHO - MOJIEKyJisspHOro yueHus. HMonsl. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHHMUS.

3HaKu (CMMBOJIBI) XMMHYECKHX AJIEMEHTOB. MHpopMaIus, KOTOPYIO HECYT 3HAKM XUMHUYECKUX
9JIEMEHTOB. DTHUMOJIOTUS Ha3BaHUN HEKOTOPBIX XMMHMUYECKHUX 3yieMeHTOB. llepmonuueckas Tabiuia
xumuyeckux anemeHTtoB J[. M. MenneneeBa: KOpPOTKONEPHUOIHBIA M IJIUHHONEPUOIHBIM BapHUAHTBHI.
[Tepuonbr u rpymnmel. ['aBHass 1 moboyHass moATrpynnel, win A- u b-rpynnel. OTHOCUTENbHAS aTOMHAS
Macca.

Xumunyeckue Gopmyisl. Uuaekce u koagunuenTsl. OTHOCUTENbHAS MOJIEKYJIsSIpHAs Macca.
MaccoBast 10JisT XUMHYECKOT0 JIeMEHTa B coeuHeHnn. MHbopMaius, KOTOPYIO HECYT XUMUIECKUE



bopmybI.

Banentnocts. CTpykTypHBIE (OPMYJIbl. XUMHUYECKUE DJIEMEHTHI C TIOCTOSHHOW W TEPEMEHHOMN
BaJICHTHOCTBIO. BBIBOI[ q)OpMy.HBI COCAUMHCHHUA II0 BaJICHTHOCTH. OnpeﬂeneHHe BaJICHTHOCTHU
XUMHYECKOr0 3JieMeHTa 1o popmyre BeniectBa. CocTapieHNE HA3BaHUM COEAMHEHU, COCTOSALINX U3 IBYX
XUMHUYCCKUX OJICMCHTOB, 110 BAJICHTHOCTH. 3aKOH NOCTOSIHCTBA COCTaBa BCIICCTB.

XuMUYeCcKue peakuur. PeareHTbl M TPOAYKTHI peakuuu. [IpU3HaKM XUMHYECKHX pPEaKLHi.
VYcnoBusa MX MpoTeKaHMsl U MpeKpamieHus. Peaknuu ropeHus. DK30TepMUUECKHE U DHAOTEPMUUYECKUE
peaxkuuu.

3aKoH COXpPAaHCHUA MacCChl BCIHICCTB. XUMHUYECKHE YpaBHCHMU. CocTaBiieHHe XUMHUUYECKHUX
ypaBHeHu. MHbOopMalus, KOTOPYI0 HECET XUMUYECKOE ypaBHEHUE.

Knaccudukanus XUMHUECKUX pPEaKUUH MO0 COCTaBy M YHUCIY PEAareHTOB W MPOAYKTOB. THIIBI
XUMHYECKHX peakuuid. Peaknuu coeauHeHus, pas3lioKeHUs, 3aMmenieHus u oOmeHa. Karamuzaropsl u
KaTaJus.

JleMoHCTpaluu

Konnekuust MmarepuanoB v U3 U3 HUX.

Mopenu, ucronb3yembie Ha ypokax (pu3uku, OM0I0THU U Teorpadum.

OO6BbEMHBIE U MIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKHUX BEIIECTB.

Mogenu KpUCTaNIMYECKUX PELIETOK.

Cobupanue npudopa 171 MOTyUYeHHs ra3a U IpOBepKa ero Ha repMETUYHOCTb.
Bosronka cyxoro npfa, ioga nin HapTaauHAa.

ArperatHble COCTOSIHUS BOJIBI.

Paznenenne nByX HECMENIMBAIOIIUXCS KUAKOCTEN C MOMOIIBIO JETUTEILHON BOPOHKH.
JIMCTHIIATOD U ero padora.

YcranoBka st GuibTpoBaHus U e€ paboTa.

YcTaHoBKa /1715 BeITapuBaHus U e€ padoTa.

Komnexmust 6bITOBBIX TPUOOPOB AJIst GHIIBTPOBAHUS BO3/AyXa.

Paznenenne kpacsiiero BemiecTra gpaomactepa ¢ OMOIIbI OyMa)KHON XpoMaTorpaduu.
Mogenu aquIoTpOIHBIX MOAU(DHUKAIMN YTIIEpOaa U CEpHI.

[Tonydenue o30Ha.

[ToptpeTsl n. 4. bepuenunyca u 1. 1. Menaeneesa.

Koporkoneprnoanslii u JIMHHONEPUOAHBIN BapuaHThl Ilepmoamyeckoit cucremsl [ .
MenneneeBa

KoHcTpyrpoBaHue mapocTepKHEBBIX MOJICIICH MOJIEKYI.
Anmnapat Kunma.

Paznoxxenne 6uxpomara aMMOHHS.

['openue cepbl 1 MarHUEBOM JICHTHI.

[Hoptpers M. B. JlomonocoBa u A. JI. JIaBya3be.

OMBITHL, MJUTFOCTPUPYIOLIME 3AKOH COXPAHEHUSI MACChI BEILIECTB.

I'openne docdopa, pacTBopeHre TPOAYKTa TOPEHHSI B BOJE M UCCIIEIOBAHUE MTOTYYCHHOTO
pacTBOpa JaKMyCOM.
BiauMozaelicTBue COISIHON KHUCIOTHI C IMHKOM.
[Tonyuenue ruapokcuna meau (I1) u ero pasznoxxkeHue npu HarpeBaHUU.
JIabopaTopHbIE OMBITHI
O3HakOMJICHHE ¢ KOJUIEKIIHeH 1a00paTOpHOM MOCY/IBI.
[TpoBepka mpubdopa AJis MOTyUEHHUs Ta30B Ha TEPMETUYHOCTD.
O3HakoMIJICHHE C MUHEpAJIaMU, 00pa3yIOIUMH TPAHUT.

[IpuroroBneHue reTeporeHHON CMeCH MOPOILIKOB CEPHI U JKEJI€3a U UX pa3JieicHue.
B3aumoneiicTBue pacTBOpOB XJIOPUAOB U MOJIUIOB Kallusl C paCTBOPOM HHUTpaTa cepedpa.
[Tomyuenue runpokcuna menu(ll) u ero B3aumoielicTBUE C CEPHON KUCIOTOM.

B3aumopeiicTBue pacTBopa co/bl ¢ KUCIOTOM.

[IpoBepka 3aKkOHa COXpaHEHMsI MACChl BELIECTB Ha MPUMEPE B3aUMOJCHCTBUS ETOYN U KUCIIOTHI.

XN B =



9. TIpoBepka 3aKOHA COXpPAHEHHs MAcChl BELIECTB HA IPUMEPE B3aUMOIEHCTBHS IETOYH M COJIU
xenesa (I11).

10. Pasnoxenue mepokcuia BOJOPOIa ¢ IOMOIIIBIO okcuaa Maprauma (IV).

11. 3amerenue xene3oM MeIH B MEIHOM KyIIOPOCE.

[IpakTudeckre paboTh

1. 3HakomcTBO ¢ Ja00opaTOpHBIM 000pyRoBaHHeM. [IpaBuia TeXHUKH 0€30MacHOCTH pU paboTe B
kabuHeTe xuMuu. Hekotopsie BUbI padoT.

2. AHaiu3 NOYBBI.

Ba:kHeiilue npeacTaBuTe I HeOPraHu4ecKnx BeulecTs. KosinyecTBeHHbIE OTHOLIEHUSI B XUMHH

CocraB Bo3ayxa. [lonstue 00 OOBEMHON a0JIe KOMIIOHEHTA MPUPOJHON Ta30BOM cMecH —
Bo3ayxa. Pacuér 00béMa KOMIIOHEHTA Ta30BOM CMECH T10 €ro 00beMHOM J10J1e U HAa000POT.

Kucnopoa. O3on. [lonydyenue kucnopoma. CobupaHue u pacrno3HaBaHUE KUCIOPOAa. XUMHUECKUE
CBOMCTBAa KHUCJIOPOJA: B3aUMOJEHUCTBHE C METANIAaMHU, HEMETAILIAaMH M CIIOKHBIMH BEIIECTBAMU.
[Ipumenenue kucnopoaa. KpyroBopot kuciopoa B mpupo/ie.

Oxkcuapl. OOpa3zoBaHKe Ha3BaHUN OKCHIOB 1O uX dopmynam. CocraBieHne GopMyJl OKCHIOB IO UX
Ha3BaHusAM. [IpencraBurenn OKCUI0B: BOIA U YIJIEKUCIIBIN a3, HETAIIEHAS U3BECTD.

Bonopon B mpupoae. Puznueckue u XUMHUYECKUE CBOMCTBA BOJAOPO/IA, €T0 MOIYyYEHUE U IPUMEHEHUE.

Kucnotsl, ux cocraB u knaccuduxamnus. Manukaropsl. Tabnuna pacrBopumocTt. ComnsiHast 1
CepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Counu, ux cocras 1 Ha3BaHMsl. PacTBopuMocTh coseil B Boze. [IpencraBurenu conei: XJI0pu1 HaTpus,
kapOoHaT HaTpusl, pocdaT KaabIus.

[TocTositnnas ABoraapo. KommuectBo BemiectBa. Monb. MonsipHass macca. KpaTHble enuHHIIBI
M3MEPEHUS KOJIMYECTBA BEIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUIUMOJISIPHAS. U KWJIOMOJISIPHASI MAacChl
BEILIECTBA.

PacuéTel ¢ MCHONb30BaHUEM MOHATHI «KOJIUYECTBO BELIECTBA», «MOJISIPHAS MAacca», «IIOCTOSHHAs
ABorazipo». 3akoH ABorajipo. MomsipHbIi 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTh
OJIHOT'O ra3a o APyroMy.

KpaTtHbie emuHUIBI U3MEPEHHS — MUJUIMMOJIIPHBIA W KUJOMOJISIPHBI OOBEMBI Ta3000pa3HBIX
BEIIECTB.

Pacu€rel ¢ nCnosb30BaHUMEM MOHATUN «KOJHWYECTBO BEUIECTBA», «MOJISIPHASI MACCa», «MOJISIPHBII
00BEM Ta30By», «IIOCTOSTHHAST ABOTaZpo».

Pacu€rel ¢ nCnosb30BaHMEM MOHATUN «KOJHWYECTBO BEUIECTBA», «MOJISIPHASI MACCa», «MOJISIPHBII
00BEM razoBy», «4UCI0 ABOTaIpO».

I'mapocdepa. Kpyrosopor Boabl B mpupone. Puszndeckue U XUMHUYECKHE CBONCTBA BOJBI:
B3aUMOJICUCTBUE C OKCUIAMH.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTb OCHOBaHUI B BOAE. VI3MEHEHHE OKPACKM MHIUKATOPOB B
menouHoi cpene. [IpencraBurenu menoveit: THAPOKCUIBI HATPUS, KIS U KaJIbIUS.

PactBopurens u pactBopéHHOE BemecTBo. PactBopbl. PactBopenue. I'muppatel. MaccoBass nois
pacTBOpPEHHOro BemiecTBa. Pacuérel, CBA3aHHBIE C MHCIOJIb30BAHUEM TMOHATHS «MaccoBas 10
PacTBOPEHHOT'O BEILIECTBAY.

JlemoHCcTpanuu

OHpeneneHHe COACPIKaHHUA KUCIIOpPOJa B BO3AYXE.

[Tonyuenue kuciopoa pa3noKeHUEeM MepMaHraHaTa Kajausi U IepoKcua
BOZOpOAA.

Cobupanue MeToZ0M BBITECHEHHUS BO3/TyXa U BOJIBL.
Pacno3naBanue kuciopona.

["'openune marnusi, xenesa, yrisi, cepsl 1 pocdopa B kuciopo/e.
Kommexknust okcuaoB.

[Tomrydenue, coOupanue u pacro3HaBaHUE BOJOPO/IA.

I'openue Bogopoa.

B3aumoneiictBue Bogopoaa ¢ okcuaom meau(1l).

Konnekuust MUHEpaIbHBIX KUCTIOT.

[IpaBumno pa30aBieHus: Cepol KUCIOTHI.



Komnmexuus cosei.
Tabnuia pacTBOPUMOCTH OCHOBaHMM, KUCIIOT U COJIEH B BOJIE.
HekoTtopele MeTaibl, HEMETAJIIBI ¥ COEMHEHMS KOJIMYECTBOM BEIIECTBA B | MOJIb.

Mopenb MoIsIpHOTO 00BEMa ra3000pa3HbIX BEIIECTB.

JIabopaTopHBIE OIBITEI
12.  TlomyTHeHHE M3BECTKOBOM BOJBI IIPU MPOIYCKAHUU YIJIEKUCIOrO ra3a.
13.  Tlonyuyenue BoJOpOIa B3aUMOEHCTBUEM IIMHKA U COISHOM KMCIIOTBI.

14. PacnosnaBaHue KUCIOT HHAAKATOPAMH.

15. H3MmeHeHue OKpacKu MHIMKATOPOB B ILEIOYHON CPEIE.

16.  OsnakomieHue ¢ mpenapaTaMy JOMAIIHEH UM HIKOJBHOM alTeYyKH — PacTBOPAMU MEPOKCHUIA
BOJIOPOJIa, CIIUPTOBOM HACTOMKU MOJ1a U HAILIATBIPHOTO CIIUPTA.

[IpakTuueckue paboThl

1. Tlony4enwue, cobupanue U pacro3HaBaHUE KMCIOPOA.

2. Tlonyuenue, cOOMpaHUe ¥ PACIIO3HABAHUE BOIOPO/IA.

3. TIpuroToBIEHUE PACTBOPOB COJIEH C UX 3aJAaHHON MAcCOBOM JOJIEN.

OCHOBHBIE KJIaCChl HEOPTAaHMYECKUX COeTHMHEeHUI
O6o6mieHne cBefeHUd 00 OKCHIax, WX KiIacCU(PUKALWW, Ha3BaHUSX U cBoHCTBaX. CrocoObI
MOJTy4YEHUSI OKCUIOB.

OcHoBanusi, WX KilaccupuKanus, Ha3BaHUsS M CBOWCTBA. B3amMopelcTBHE C KHCIOTaMH,
KHCJIOTHBIMH OKCHJIaMH M COJIAMH. PasnokeHue HepacTBOPUMBIX OCHOBaHUH. CHOCOOBI MOyYEeHHS
OCHOBaHUIA.

Kucnotel, wux «maccudukanmus w Ha3BaHusa. OOIME XWMHYECKHE CBOKMCTBA  KHCIOT.
B3aumoneiicTBue KHCIOT € MeETaUlaMU. OJIEKTPOXMMHUYECKHI psJl  HalpsDKEHUH — METalIoB.
B3anMonelicTBrE KUCIIOT ¢ OKCHUIAaMHU METAJIOB.

B3anMmonencTBue KUCIOT C OCHOBAHUSIMHU — DPEaKLMs HeUTpaiM3auuu. B3anMonencrBue KUCIOT C
cossimu. [TomydeHne GECKUCIOPOIHBIX U KHUCIOPOICOAEPKAIINX KUCIIOT.

Conu, ux knaccudukanus u cBolicTBa. BzaumoeiicTBue coneil ¢ MeTamiaMu, 0COOEHHOCTH ITUX
peakuuii. BzaumozgencTBue colieit ¢ CoIsIMH.

['enerndeckue psapl MeTala M HeMeTauia. ['eHernueckas CBs3b MEXKIY KllaccaMu
HEOPraHWYECKUX BEIIECTB.

JIabopaTopHbIE OIBITHI

17. B3aumoeiicTBiE OKCHIA KAJIBIHS C BOJOI.

18. IMomyTHEHME M3BECTKOBOM BOIBI.

19. Peakius neliTpanusaium.

20. Tonyuenue ruaporcuna meau (II) u ero B3auMoIeiCTBIE ¢ KUCIOTOM.
21. Pasnoxenue ruapoxcuaa meau (II) mpu HarpeBanuu.
22. B3auMoieicTBUE KUCIOT C MEeTaUIaMH.

23. B3auMoeiCcTBHE KUCIIOT C COSAMH.

24. O3HaKOMIIEHHE C KOJJIEKIIUEH COJIEH.

25. Bzaumopeiictsue cynbdara memnu (I1) ¢ xenesom.
26. B3auMmoeicTBrE cofieii ¢ COMSIMU.

27. I'enetnueckas CBA3b Ha IPUMEPE COEIUHEHUN MEIH.
[IpakTyeckue paboTh

4. Pemenue sKCIepMMEHTAIBHBIX 3a71a4.

Iepuoauyeckuii 3axoH u [lepuognyeckas cucreMa XUMHYECKHUX JIEMEHTOB
J. K. MeHnaeneeBa u CTpoeHHEe aTOMA

EcrecTBeHHBIE ceMeiicTBa XMMHYECKHUX 3JIEMCHTOB:IICIOYHBIC M IICIOYHO3EMEIBHBIC METAILIBL,
rajioreHbl, WHEepTHhIE (OmaropoaHbie) razpl. AMdoTepHOCTh. AMQOTEpHBIE OKCHUILI U THAPOKCHIIBI.
Kowmriexcubie conu.

Otkpeitue JI. U. MenneneeBsim Ilepumoandeckoro 3akoHa u co3ganue um llepuonnueckoi
CHCTEMBI XUMUYCCKHX DJICMCHTOB.

ATOMBI Kak ¢opMa CyIIeCTBOBAHHUS XHMHUUYECKHX 3JIEMEHTOB. OCHOBHBIC CBEICHUSI O CTPOCHHH
aToMmoB. J[oKkazaTenbCTBa CI0KHOCTH cTpoeHHst aToMoB. OnbITel Pezepdopna. [Inanerapuas Moaens



CTPOEHHUSI aTOMa.

CocTtaB aTOMHBIX s/I€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAas Macca. B3anmocBs3b
MOHSATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTENIbHAS ATOMHAsI Maccay.

Muxkpomup. D5eKTpoHbl. CTpOEHUE JIEKTPOHHBIX YPOBHEW aTOMOB XUMHYECKUX 3J1eMeHTOB NoNo
1-20. [TonsATHE O 3aBEPLUICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuid cmbici  cUMBOIMKM  Ilepuommueckoit cucrtembl. CoBpeMeHHas
dbopmynupoBka Ilepuoamueckoro 3akoHa. Mi3aMeHeHUs CBOMCTB RJIEMEHTOB B MEPUOAAX U TPYIIAX, KaK
(GyHKIHS CTPOSHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepUCTHKA JJIEMEHTA-METAIIA U 3JIEMEHTA-HEMETAILIA IO UX NOJIOKEHUIO B [leprnoanueckoi
cucTteMe xuMuaeckux sneMmenToB J[. M. Menaeneena.

JeMoHcTpanmu

Paznuunbie popmbl TaOIHII TEPUOTUIECKON CUCTEMBI.
MonenupoBanue noctpoenus Ilepuoguueckoii cucremst . 1. Menaeneena.
Mojenu aTOMOB XMMHYECKHX DJIEMEHTOB.

Mopenu aToMOB 351eMEHTOB 1—3-r0 nepuoi0B
JlaGopaTopHbIE ONBITEHL
28. IMonyuenue aMpOTEPHOIO THAPOKCHIA U UCCIIENOBAHUE ETO CBONCTB.

XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUT

Honnast xumuyeckasi cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB M HeMeTauioB. Cxembl
o0pa3oBaHUsl MOHHOW CBs3M JUIsi OWHApHBIX COeAMHEHUH. MOHHBIE KPUCTAIUIMYECKUE PEIIETKA U
¢duznyeckue CBOMCTBA BELIECTB C 3TUM TUIIOM peETok. [ToHsTHE 0 hOpMYITIbHOI eTMHUIIE BEllIeCTRA.

KoBanenTHast Xumuueckass CBs3b. OJEKTPOHHbIE M CTPYKTypHBIe (opmyinel. KoBaneHTHas
HemnoJsipHast CBsA3b. CXxeMbl 00pa30BaHMs KOBAJICHTHOW CBSI3M JIJIsi OMHAPHBIX COeAMHEHNN. MOEKYISIpHbBIE
Y aTOMHBIE€ KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM TUIIOM PELIETOK.

DIEKTPOOTPULIATENBHOCTD. Psin snmekTpooTprnarensHocTH. KoBasleHTHAs MoJisipHas XUMHUYECKast
cBsi3b. Jlumonb. Cxembl 00pa3oBaHMS KOBJICHTHOW TOJIAPHOM CBSI3M JUIsI OMHAPHBIX COCIMHEHUH.
MounekyIIpHbIE M ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Merannuueckass XMMHUYECKas CBSI3b M MeETaJlJIMYecKas KpucTaimueckas pemérka. CBolicTBa
BEILECTB C TUM THUIIOM pelETOK. EnrHas npupoaa XuMUYECKUX CBS3EH.

Crenens okucienusi. CpaBHEHUE CTETIEHU OKUCIICHHS U BaJleHTHOCTH. [IpaBuiia pacuéra crenenei
OKHUCJICHUS 10 POopMyJIaM XUMUYECKUX COSTUHEHHI.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. OmpeneiaeHue CTENEHEH  OKUCIEHUS Ul
3JIEMEHTOB, OOpa3yloIIMX BeUIeCTBa pPa3HbIX KiaccoB. Peakiuy MOHHOTO OOMEHa U OKUCIMTEIhHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCINUTENb U BOCCTAHOBHUTENb, OKHCIEHHUE U BOCCTAHOBIJICHHE.
CocraBieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOT0 OanaHca.

JlemMoHCTpanuu

Buneo ¢parments! u cnaiinpl « loHHas XUMHUYECKast CBA3b ».

Konzexiys BeniecTs ¢ HOHHOW XUMHUYECKOU CBS3EIO.

Moeny HOHHBIX KPUCTAUIMYECKUX PELIETOK.

BuneodparmenTst u cnaiiasl «KoBaieHTHass XUMHUYECKAST CBS3hY.
Kosnnekius BeniecTs MOJEKYJISIPHOTO U @aTOMHOTO CTPOEHHS.

Mogenu MOJEKYISIPHBIX U ATOMHBIX KPUCTALNTMYECKUX PELIETOK.
BuneodparmenTs! u cnaiasl « MeTammnueckas XUMHIECKasi CB3bY.
Komnexnus «MeTaiibl ¥ CIIaBBI.

B3aumopeiicTBrue UHKA C cepo, COMSTHOM KucnoTou, xiopuaom meau (II).
['openne maruus.

BzaumopeiicTBue XJIOpHON U CEpOBOAOPOIHOM BOJBI.
JIabopaTopHEIE OMBITHI

29. U3srorosieHne MOIENHN, WILTIOCTPUPYIOIIEH CBOMCTBA METAJUIMUECKOM CBA3U

Xumus 9 kiacc
(68 yacoB, 2 yaca B He/leJII0)



IHoBTOpeHue U 00001IEHHE CBeIeHUIT 10 Kypcy 8 kiacca.

bunapubeie coeaunenus. Oxcuzabl cojeoOpasymoomue U HecoleoOpasytomue. [Hapoxcuabr:
OCHOBaHHUs, aM(oTepHbIe, KUCI0ThL. CpelHIEe, KUCIIbIE, OCHOBHBIE COJIH.

OO6oOmuieHne cBeleHU O XUMHUYECKUX peaknusx. Krmaccudukanus XMMHUYECKUX peakIuil 1o
pa3MYHBIM OCHOBAHMSM: COCTaBy M YMCIY PEarupyroluX M 00pa3yroIluxcs BELIECTB, TEIUIOBOMY
3 deKTy, HarpaBICHHIO, U3MEHEHHUIO CTENCHEeH OKMCICHHUS DJIEMEHTOB, OOpa3yIOLINX pearupyroue
BEILIECTBA, (haze, MCIOJIb30BAaHUIO KaTaIu3aTopa.

IlonsTHe 0 CKOpOCTH XMMHYECKOW peakuuu. MakTophl, BIMAIOIME HA CKOPOCTh XMMHYECKUX
peakuui: INpuUpoAa pearupyronMX  BEIIECTB, WX KOHICHTpauus, TemIepaTrypa, IUIOIIAlb
COIPUKOCHOBEHMSI, HANMuUue Katanuzaropa. Karamus.

JlemoHcTpanuu

OSHaKOMHeHHG C KOJUICKIIUAMHU MECTAJIJIOB 1 HEMCTAJIJIOB.

O3HaKOMIICHHE C KOJUIEKITUSIMHM OKCHJIOB, KHCJIOT 1 COJIEH.

3aBUCUMOCTH CKOPOCTH XMMUUYECKOW PEaKLMK OT IPUPOIbI PEarupyIOIInX BEIIECTB.
3aBUCHMOCTH CKOPOCTH XUMUYECKOW PEaKIMK OT KOHIIEHTPAI[UH PEarupyroIrX BEeIIeCTB.

3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMH OT IUIOIIATU

COMPUKOCHOBEHHSI PEAarupyOMINX BEIIECTB («KHUIISIIIAN CITON).

3aBUCUMOCTbh CKOPOCTH XMMHUUYECKOW PEAKIIMK OT TEMIEPATYPhI PEarMpyOIINX BEIIECTB.
JlaGopaTopHEIE OMBITHI
B3aumopeiicTBue aMMuaka v XJa0poBOJIOPOIA.

Peakuus HelTpanuzanuu.

Ha6mronenue teroBoro 3¢ dexra peakiuy HeUTpaTru3ainim.

B3anmoneiictBue cepHoit kuciotsl ¢ okcuaom menu (11).

PasnoxxeHue nepokcuia BOOpoaa ¢ TOMOIIBIO KaTala3bl KapToQes.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKINK OT MPUPOBI PEarupyIoNINX BEIIECTB HAa IPUMEpe
B3aMMOJICHCTBUS paCTBOPOB THOCYIb(aTa HATPUs U XJIopuaa Oapus, THOCYIb(]aTa HATPUS U COISTHOU
KHCJIOTHI.

7. 3aBHCUMOCTH CKOPOCTH XMMHUYECKOU PEaKIUU OT MPHPOIBI METAIIOB IIPH MX B3aUMOJIEHCTBUU C
COJISTHOM KMCJIOTOM.

8. 3aBHCHMOCTL CKOPOCTU XMMHYECKOW PEAKIUU OT MPHUPOIALI KHCIOT IPU B3aUMOJECHCTBHU UX C
JKEJIE30M.

9. 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEAKIMH OT TEMIIEPATYPEL.

AN

10.  3aBHCHMOCTB CKOPOCTH XMMHYECKOM PEAKIIH OT KOHIICHTPAIUH.

11. 3aBHCHMOCTH CKOPOCTH XMMHYECKOM pEaKkiMH OT IUIONMAJN COMPUKOCHOBEHHUS PEardpyrOIINX
BELIECTB.

12.  3aBHCHMOCTH CKOPOCTH XMMHYECKOM PEakiluu OT KaTaau3aTopa.

XuMu4ecKHe peakuuu B paCTBOPax 3JIEKTPOJIUTOB.

[TonsiTHE 00 ANEKTPONUTUYECKONW AMCCOIUAINH. DJIEKTPOIUTHl M HEIJICKTPOJIUTHL. MexaHu3m
JTUCCOLUMAIIMU  AJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoM CBA3U. CTeneHb BJIEKTPOIUTUYECKOMN
nuccoruaiui. CHUIbHbBIE U c1a0ble SJICKTPOIHTHI.

OCHOBHBIE TOJIOKEHHS TEOPUHU AICKTPOIUTHICCKON nucconanuu. Kiaccudukanus HOHOB U UX
cBoiicTBa. KHCIIOTHI, OCHOBaHHMS U COJTM KaK AJIEKTPONUTHL. VX KinaccuuKaus u TucConuanus.

OO0mue XMMUYECKHE CBOWCTBA KUCIOT: M3MEHEHHE OKPACKH HHIAMKATOPOB, B3aUMOJCHCTBHE C
MeTaJUlaMH, OKCHUAaMHU U THAPOKCHIAMU METAJJIOB M COJIAMH. MOJEKyJIspHble U MOHHBIE (TOJHBIE U
COKpaII¢HHBIC) YPAaBHEHHS PEAKITUH.

XUMHYECKUN CMBICII COKPAIEHHBIX YPABHEHUMN. Y CIIOBUS IPOTEKAHUS PEAKIIUN MEXKIY 3JIEKTPOJIUTAMHU
JIO KOHIIA. Psi1 akTHBHOCTH METAaJIJIOB.

OO01Ire XMMHUYECKUE CBOMCTBA IIIeJI0UEeH: B3aUMOICHCTBUE C KMCIOTAMH, OKCHIAaMHU HEMETAJLJIOB,
comsimu. OOmMMe XUMHYECKHE CBOWMCTBA HEPACTBOPHUMBIX OCHOBAHHWI: B3aMMOJCHCTBHE C KHUCIOTAMH,
paziioKeHUe MpU HarpeBaHUU.

OO0mue XUMHUYECKHE CBOWMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH, IIEI0YaMH,
COJISIMU M MeTaJiIaMH. B3anmoielicTBe KUCIIBIX COJICH CO IIeI0YaMU.

IM'uaponus, kak 0OMEHHOE B3aWMOJICHCTBUE COJICH ¢ BOAOW. [ MAPONIN3 CONMM CHIIBHOTO OCHOBAaHMS
U cnaboit kucnoTel. ['maponau3 conu cnaboro oCHOBaHUS M CUIbHOM kucnoThl. [lkana pH.



CBolicTBa KHCJIOT, OCHOBaHM, OKCUOB U COJIEH B CBETE TEOPUHU IEKTPOJIUTUIECKON
JUCCOLMALMU U OKACIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAM.
JleMOHCTpaLuy.

HcnpITaHue BEMIECTB M MX PACTBOPOB Ha DIIEKTPOIIPOBOJHOCT.
3aBHCHMOCTH DJIEKTPONIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHIIEHTPALIUH.
JIBYOKEHHE OKPALIEHHBIX HOHOB B DJIEKTPUYECKOM TIOJIE.
Onpeenenne XapakTepa cpeibl B PACTBOPax COJIEM.

JlaGopaTopHbIE OBITHI.

13. Tucconmanust cnabbix SJIEKTPOIUTOB Ha TIPUMEPE YKCYCHOM KHCIIOTHI.

14. N3Menenne okpacku MHAUKATOPOB B KUCIIOTHOM cpee.

15.  Peakuus HelTpanuzaluu pacTBOpa MIETOYH PA3THYHBIMEU KHCIOTAMH.

16.  TMonyuenue ruapoxcuaa meau (II) u ero B3auMoaENCTBIE C Pa3IMYHBIMHU KMCIOTAMH.

17. B3aumoneiicTBre CUIIBLHBIX KHCIOT ¢ okcraoMm Meau (I1).
18-20. B3zanMoaeicTBHE KUCIOT ¢ METAJLIAMHU.

21. KauecTBeHHast peakiist Ha KapOOHAT-HOH.

22. Tony4ueHune CTyaHs KPEMHUEBON KHCIIOTHI.

23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CyJb(aT-nuOHbI
24. V3MeHeHne OKPACKH UHIMKATOPOB B IIEJIOYHOM CPEJIE.
25. BzaumozeicTBHE IEN0YEN ¢ YIIEKUCIBIM Ta30M.

26. KauecTBeHHast peakiisi Ha KATHOH aMMOHHSI.

27. Monyuenne ruapokcuaa meau (II) u ero pasioxenue.
28. B3aumozpeiicTBre KapOOHATOB ¢ KMCJIOTAMH.

29. Tlonyuenne ruapoxcua xemesa (I11).

30. BzaumoeiicTBue xeinesa ¢ pactBopom cyibdara meau (I1).
[IpakTuyeckue paboThI

1. CBsoiicTBa KHCIOT, OCHOBAaHMH, OKCUIOB U COJIEN B CBETE TEOPHH DIEKTPOIUTUUECKOM
JUCCOLUAIMU U OKUCITUTETbHO-BOCCTAHOBUTEIBHBIX peaKLni

HemeTaibl U X coeIUHEHHUS.

CTtpoeHre aToMOB HEMETauIoB M uX mnoyioxkeHue B Ilepuoanueckoit cucreme. Psn
ANEKTPOOTpHULIATEIbHOCTU. KpucTamimueckue peméTku HEMETaIIOB — MPOCTHIX BEIIECTB. AJIOTPOMIUS
n e mpuuyuHbl. Dusnyeckue cBoicTBa HemeTauioB. OOmMe XWUMHYECKHE CBOMCTBA HEMETAILIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIbHBIE.

["anmorensl, cTpoeHne UX aTOMOB U MOJeKys. duznueckue U XMMUYECKHE CBOWCTBA rajOreHOB.
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB rajiOreHOB B 3aBHCHUMOCTH OT MX monoxkeHus B [lepuoandeckoit
cucreme. HaxoxieHre rajJoreHoB B MPUPOJIE U UX MOTydYeHHe. 3HaueHUE U IPUMEHEHHE raJIoT€HOB.

["anmoreHoBOIOPOIBI ¥ COOTBETCTBYIOIIME UM KUCIIOTHI: TIABUKOBAS, COJIsSIHASI, OpPOMOBOAOPOIHAS,
noJ0BOOpoaHas. ['amorenupl. KauecTBeHHbIE peakluK Ha TajoreHua-uoHbl. [I[puMenenne coenmHeHnit
TaJIOTEHOB M UX OMOJIOTHYECKasl POJIb.

O6mras xapaktepuctuka 35eMeHToB VIA-rpynmel. Cepa B mpupojie u e€ moxydcHue.
AnnorpornHbie MOAUGUKAIIMN CEPBl M X CBOMCTBA. XMMHYECKUE CBOMCTBA CEPhI U €€ IPUMEHEHHE.

CepoBOJOpOI: CTPOCHHE MOJICKYJbI, (U3MUYECKHE M XUMHUYECKHE CBOWCTBA, IMOIYYCHHE U
3Hauenne. CepoBogopoanas kuciora. Cynbpuasl U ux 3HadeHue. JIIOMUHOPOPHI.

Oxcun cepsl (IV), cepHucras kucnora, cynbhuThl. KauecTBeHHas peakius Ha CyIb(GUT-HOH.

Oxkcua cepol (VI), cepras kucnora, cynbdatel. Kpuctammoruapatel. KauecTBeHHast peakiys Ha
Cynb(aT-uoH.

CepHass KHCIIOTa - CHJIBHBIM 2JIEKTPOJUT. CBOMCTBAa pa30aBICHHOW CEPHOM KHCIOTHI, Kak
TUMUYHOW KHCIIOTHI: B3aMMOJICHCTBHE C MeETaUIaMH, OCHOBHBIMH H aM(OTEPHBIMU OKCHUIAMH,
OCHOBaHUSIMU U aM(POTEPHBIMU TUIPOKCUIaMU, comsiMu. KauecTBeHHas peakuus Ha Cyb(daT-HOH.

OOmast xapakTEepUCTHKA 3JEMEHTOB VA-rpynmbl. A30T, CTPOCHHE aTOMa U MOJIEKYJIBI.
Ouznyeckue 1 XUMUYECKHE CBONCTBA U PUMEHEHHE a30Ta. A30T B IPUPOJE U €ro OMOIOTUYECKas POJib.

AMMUaK, CTpOCHHUE MOJIEKYJIbI 1 (PU3UYECKUE CBOMCTBA. AMMHaYHasl BOJa, HAIIATHIPHBIN CIUPT,
ruapar aMMmuaka. JIOHOpHO - aKUENTOpHBIM MeXaHW3M O00pa3oBaHUs KaTMOHA aMMOHHSL.
BoccranoBurenbhbie cBoiicTBa ammuaka. Conu aMMOHUS U X ipuMeHeHue. KauecTBeHHas peakius Ha
KaTHOH aMMOHHUSL.



Oxcuapl a3oTa: HecoJeoOpasyroliue W KUCIOTHBIE. A30THUCTas KUCIOTa U HUTPUTHL. A30OTHas
KHUCJI0Ta, €€ MmoJiydyeHue u cBoiictea. Hurpartsi.

®ocdop, crpoenne aroma u amwiorpornus. Dochuasl. Dochun. Oxcua docdopa(V) u
oprodochopnas kucinota. Docdatel. DochopHbie yaoOpeHus. MTHCEKTHITHIBI.

OOmrast XxapakTepucTuka 3JeMeHTOB [V A-rpynmbl: 0COOCHHOCTH CTPOCHHS aTOMOB, MPOCTHIX
BEIIIECTB U COCIMHEHUI B 3aBUCUMOCTH OT MOJI0KEHUA 3J1IeMeHTOB B [leproandeckoii cucreme. Y iepo/.
AnnotpornHsle MoAU(UKaLUU: anmas, rpaduT. AMOpGHBIN yIIepoa U €ro copTa: caxa, akTHUBUPOBaHHBIH
yroib. AncopOrusa. XuUMHYECKHE CBOMCTBa yriepona. KoKCcoXMMHMUYecKoe TMPOM3BOJCTBO U €ro
npoaykims. KapOumsr.

Oxkcun yrinepoma(Il): ctpoenne Monexynbl, moydeHue u ero corcrBa. Oxcun yraepona(IV):
CTPOCHHE MOJIEKYJIbl, MOJIYYEHHUE U €ro CBOWCTBA. YrojibHas Kuciaora. Coilu YrojJbHOW KHCIIOTHI:
KapOOHAaTHI U THIPpOKapOOHaThl. TeXHUYecKas: U MUILEBas COJa.

Heoprannueckre u OpraHvM4ecKue BELIECTBA. YTIVIEBOAOPOAbL. XHMHMUYECKOE CTPOCHHUE
OpPraHMYECKUX BEILECTB, KaK MOPSIOK COETUHEHHS aTOMOB B MOJIEKYJI€ 10 BaJICHTHOCTH.

MeraH, 3TaH, Kak MNOpeleibHbIE YIJIEBOJOPOABL. ODTHIEH M alleTWIEH, KaK HenpeaesbHbIe
(HeHachlIILIeHHbIE) YIiieBoopoabl. ['opeHue yrieBoaopoaoB. KauecTBeHHbIE peakiiuu Ha HEmpeenbHbIe
COEIMHEHUS.

DOTUIJIOBBIN CIIUPT, €T0 MOJyYeHHUE, MPUMEHEHNE U (PU3MOJOTHYECKOEe NeUCcTBUE. TpEXaTOMHBIN
cnupt rauneprd. KauecTBeHHas peakiivsi HA MHOTOQTOMHBIE CITUPTHI. Y KCYCHAs - IPeCTaBUTeNb Kilacca
KapOOHOBBIX KHCIIOT.

Kpewmuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupoae. Cumuuuabl u cuiad. OKcun
kpemuus (1Y). KpemHueBast Kkuciora u e€ co.

[IpousBocTBO cTekia u nemeHTa. [Ipoaykiust CHIMKaTHON TPOMBIIIIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuka, papdop, pasHc.

OnTrnyeckoe BOJIOKHO.

Hemeranner B mpupoae. @pakuuoHHas MEPEroOHKA KXUAKOTO BO3AyXa KaK CIIOCOO IMONTYYCHHS
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHus, Xjopa, ioga. DIEKTPOIU3 PACTBOPOB.

[TonyueHnue cepHON KHUCIOTHI: ChIPbE, XUMU3M, TEXHOJOTUYECKAs] CXE€Ma, METOJI KUIISIIETO CIOs,
MPUHIIMIIBI TETI000MEHa, MPOTUBOTOKA U HUPKYIAuuu. OneyM. [Ipon3BoacTBO aMMHaKa: ChIpbE, XUMHU3M,
TEXHOJIOTHYECKAsl CXeMa.

JlemoHCTpanuu

Konnekuust Hemerasmios.

Mopenu KpUCTAIIMYECKUX PEHIETOK HEMETANIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIKIIBI €70 PAOOTHI.

['openue HeMETauIoB - MPOCTHIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.
OOpa3s1bl TaJOr€HOB - MPOCTHIX BEILECTB.

B3anMomelicTBIE TAJIONEHOB ¢ METAJUIAMMU.

BriTecHeHne xo0pa OpoMOM WIIH HOJ1a U3 PACTBOPOB UX COJICH

Konnekuust npupoHbIX COETUHEHUN XJI0pa.

BzaumopeiicTBre cepbl ¢ METaLIAMH.

['openue cepsrl B kuciopoae

Komnnekuus cynb@uaHbIX pya.

KauecTBeHHas peakuus Ha CyabGUA-UOH

OObeciBeunBaHNE OKPAIICHHBIX TKAHEH U [BETOB CEPHUCTHIM ra3oM.
B3anmonencTere KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEMIBIO.
OOyranBaHKe OPraHNYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM.
JHuarpamma «CocrtaB BO3ayXay.

Buneodparmentst u cnaiiasr «[Itnusn 6a3zapei.

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

Pa3noxxenne 6uxpomara aMMOHUS.

B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEMIBIO.

['openue yepHoro nopoxa

Pa3noxxeHne HUTparTa Kajaus U TOpEHUE IPEBECHOTO YTOJIbKa B HEM

OO6pa3siel mpupoaHBIX coenuHenuid pocdopa.

I'openue pocdopa Ha BO3LyXe U B KUCIOPOJIE.

[Tonmyuyenue 6enoro dochopa 1 UCIIBITAHHE €r0 CBOMCTB




e Komnekmus «O6pa3ipl NpUpOAHBIX COSAMHEHUH yTaepoaa»

e [loprper H. 1. 3enunckoro. Iloromenrne akTHBUPOBAHHBIM YIVIEM PACTBOPEHHBIX BELLIECTB
WJIY Ta30B.

YcerpolicTBO MpOTHUBOTrasa.

Mopenu MOneKy1 METaHa, 3TaHa, STWICHA U alleTUJICHA.

B3aumoneiicTBue sTHiIeHa ¢ OpOMHON BOJION M pacTBOPOM IEpMaHraHaTa Kausl.
OO0mre XUMUYECKHE CBOMCTBA KUCIIOT HAa TPUMEPE YKCYCHOM KUCIIOTHI.
KauectBenHnas peakiys Ha MHOIOAaTOMHBIE CITUPTHI.

Komnexmust «O6pasiibsl IPUPOAHBIX COSAUHEHUM KPEMHUSD).

Komnneknus crekna, KepaMHMKHU, IEMEHTA U U3JI€TIUI U3 HUX.

Komnnekuust npoayKIuy CUIIMKAaTHOM MPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiiasl «[I[por3BOCTBO CTEKIIA U IIEMEHTAY).

Komneknus «IIpupoaHbie coequHEeHNs HEMETAIIIIOBY.

BuneodparmenTs! u cnaiiapl « @pakiimoHHas MEPETOHKA KUIKOTO BO3TyXa»
Buneodpparmentet u  cmaiiael  «[lomyuenue Bojgopoda, KHCIOpoJa W TaJIOTEHOB
AJIEKTPOIUTUYECKUM CIIOCOOOMY.

Mopaenu anmapaToB AJIs IPOU3BOJACTBA CEPHOU KUCIIOTHI.

Mopens KUMISIero ciosl.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «[Ipor3BoaCTBO CEpHON KUCTOTHD.
BuneodparmenTs! u cnaiiasr «[Ipon3BoacTBO amMMuakay.

Komnekuust «Coipb€ AJ1s1 MOJyYEHUSI CEPHOUM KUCIOTHI».

JlabopaTopHbIE OMBITHI

31. Pacnio3HaBaHue TaJIOreHUI-HOHOB.

32. KauecTBeHHBIE PEAKIIMU Ha CYJIb(aT-HOHBL

33. KauecTBeHHas peaklus Ha KATHOH AMMOHHMS.

34. Xumuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIHTA.
35. KauecTBennnle peakiuuu Ha Gpocdar-noH.

36. TonyyeHue u CBONUCTBA YTOJBHON KHCIIOTHL.

37. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

38. TIpomyckaHue yrieKuCIIoro rasa 4epe3 pacTBOp CHIIMKATa HATPHS.
[IpakTuueckue paboThl

2. V3yueHne CBONCTB COJITHOM KUCIOTHI.

3. U3yueHue CBOMCTB CEPHOM KMCIIOTHI.

4. TlonyueHne aMMHaKa ¥ U3yYEHUE €TO CBOMCTB.

5. TonydeHue YrieKUCIOro ra3a U H3y4eHHe ero CBOUCTB.

MeTasibl 1 HX COeTHHEHUS

[Tonoxenne meramnoB B Ilepuoanueckoit cucreme xumuueckux 3iemeHToB . . Menneneesa,
CTPOECHHUE UX aTOMOB M KPUCTAIIIIOB. MeTanmnyeckasi CBSI3b U METANIMYECKAas KPUCTAIUIMYECKasl pEIIETKA.
Ou3nyecKkue CBOMCTBA METAUIOB: DJEKTPO- M TEIUIONPOBOIHOCTh, OTpa)karomias CIOCOOHOCTb,
M1aCTUYHOCTh. CIJIaBbl YEPHBIE U I[BETHBIE.
Mertannbl Kak BOCCTAHOBUTENU. DJIEKTPOXUMHUYECKUN psAll HalpspKeHUH. B3zauMonelicTBue MeTamioB ¢
HEMETalIaMH, OKCUJIAMU, KUCJIIOTAMH, COJISIMU. AJTFOMUHOTEPMHS.
CtpoeHre aTOMOB M MIPOCTHIX BEUIECTB MICTIOYHBIX METAJUIOB. 3aBUCUMOCTD (PU3UUYECKUX U XUMHYECKHUX
CBOWCTB IIIEJIOYHBIX METAJIOB OT 3apSAI0B SAep UX aTOMOB. OKCUBI U TUAPOKCHUIBI IIETOYHBIX METAJIJIOB,
HX TOJIyYECHHE, CBOMCTBA, IPUMEHEHHE. BakHelIMe COMM METOYHBIX METAIIJIOB, UX 3HAYCHUE B )KUBOU U
HEKHBOU MIPUPOJIC U B KU3HU YEIIOBEKA.
CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIEIOYHO3EMEIbHBIX METAIOB. 3aBUCUMOCTh (DU3HUECKUX U
XUMHYECKHUX CBOMCTB IIEJIOYHO3EMENbHBIX METAJIOB OT 3apsA0B siep X aTOMOB. OKCUABI U TUIPOKCHIbI
LIEJIOYHO3EMEIIBHBIX METAJJIOB, UX MOJIyYEHHE, CBOMCTBA U IPUMEHEHUE. BaxkHeme cou mEIoYHo -
3eMEJIbHBIX METAJUIOB, MX 3HAUYCHHWE B MPHUPOJEC M KU3HM 4YesoBeka. KapOoHAaThl M THAPOKApOOHATHI
KaJbIIus.
XKéctkocTh BonbI: BpeMeHHas U ocTostHHas. CriocoObl yeTpaHeHUs BpeMEeHHOM KEcTKocTh. CriocoOb!



YCTpaHEHUsl MOCTOSHHOW jk&cTkocTH. MonuTel. CoeauHEHMsI alOMHUHUSA B Npupoje. XUMHUYECKHE
cBoiicTBa amoMuHMs. OCOOEHHOCTH OKCHJa M THJIPOKCHJA aIOMUHUS KaK aM(pOTEpHBIX COETUHEHUH.
Bakueiimme conu anroMuHUS (XJIOPUI, CyIbdar).

OcobenHocTu cTpoeHHs aToMa kene3a. JKenezo B mpupoze. Baxneitmme pyasl xene3a. OKcuabl U
ruapokcuabl xenesa (I11) u sxenesza (I1I). Conum xenesa (II) u xenesa (II1). OOHapykeHUE HOHOB KATHOHOB
’KeJie3a B pacTBope. 3HAUEHHUE COCIMHEHUN JKele3a.

Koppo3zusa xumuueckas 1 31€KTpOXUMHUECKast. 3aliuTa METAIJIOB OT KOPpO3un. MeTasuibl B IpUpoe: B
cBOOOAHOM BUJEe U B Buie coeauHeHuil. [lonstue o mertammypruu. YépHas ¥ LBETHAs METaJLUTyprusl.
[Mupomerannyprus, TUAPOMETALIYPrusi, 3JekTpoMmeTaiutyprusi. [lomenHsiii mnpouecc. Ilepepaborka
YyryHa B CTallb. JJIEKTPOJIN3 PaCIJIaBOB.

JeMoncTpauyuu

BzaumopericTBue HaTpus, JTUTHS U KAIBLUSA C BOLOM.

['openue HaTpus, MarHus U *xeje3a B KUCIOPOIE.

Bcenplmka TEpMUTHOM CMeECH.

BzauMopelicTBue cMecH MOPOLIKOB CEPBI U JKeJie3a, IUHKA U CEPBIL.
BzanmozeiicTBre alIFOMUHHIS C KUCIOTaMH, IIeJI09aMH 1 BOJOM.
BzaumopeiicTBue xkene3a 1 MeEAU C XJIOPOM.

B3anmopencrteue MenM C KOHLUEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THOM KUCIOTOH
(pa36aBieHHON U KOHIICHTPUPOBAHHOM ).

Okpacka miaMeHu COeTMHEHUAMH IIEJIOYHbIX METAJIIOB.
Okpacka MIaMeHu COeIMHEHUSIMU 1IETOYHO3EMENIbHBIX METAJIOB.
I'amenye n3BecTH BOOM.
[TonydyeHue #ECTKOM BOABI B3AMMOAECHCTBUEM YTIIEKHCIIOTO ra3a ¢ M3BECTKOBOM BOJIOM.
YcTpaHeHue BpeMeHHOH jKECTKOCTH KUIISTYEHUEM U 100aBKOM COJIBI.
VYcerpaneHre moCTOSTHHON KECTKOCTH J0OOABKOM COJTBI.
WNonnTs! 1 mpuHIUN UX AeicTBUS (BUACO(DpPArMeHT).
Komnnexuust npupoaHbIX COEAUHEHUN aTFOMUHUS.
BuneodparmenTst u cnaiasl «OKcu alllOMUHUS U €T0 MOAU(UKAITAN).
[Tomrydenue ampoTepHOTO THAPOKCUIA ATIOMUHUS M HCCIIETOBAHNE €r0 CBOMCTB.
Komnekuus «XuMHUYECKHUE UCTOUYHUKHU TOKAY.
Pe3ynbpTarhl JIUTENBHOTO SKCIEPUMEHTA IO U3YUYEHUIO KOPPO3UHU CTAIBHBIX U3IEIUI B
3aBUCHUMOCTH OT YCJIOBHI IIPOLIECCOB.
Boccranosnenue menu u3 okcuaa meau (1I) Bogopomom.
Buneodparmentst u crnaiiasl « [ [pon3BOICTBO UyTryHa U CTAIN».
Buneodparments! u cnaiiasl « 3aemus U3 9yryHa U CTaiam.
Buneodparmentst u crnaiiasl «[Ipon3BoICTBO aIIOMUHUSDY.

JlaGopaTopHBIE OIBITHI

39. BzaumoelicTBue ele3a ¢ pacTBopoM cynbdata meau(Il).

40. ITomyyeHue W3BECTKOBOM BOJIBI M OIIBITHI C HEH.

41. ITonyuenue ruapoxcuos xkeneza(ll) u (111).

42. KauecTBeHHBIEC PeaKLIMU Ha KATHOHBI XKeJie3a

[IpakTryeckue paboThI

6. TlomyueHue eCTKON BOJIBI U CIIOCOOBI €€ YCTPAaHEHHUSI.

7. PeleHne SKCIEPUMEHTAIBHBIX 3a1a4 110 TeMe « MeTaby.

XuMHs 4 OKPY:Kaloas cpeaa.

Crpoenne 3emnu: sApo, MaHTHA, 3€MHas KOpa, MX XUMHUYeckwil coctaB. Jlutocdepa u eé

XUMHYEeCKU coctaB. Munepansl. Pyael. Ocamounbie moposbl. [lone3Hbie nckonaembie. XUMUYECKUN
cocrtaB ruapochepbl. XUMUYECKUH COCTaB aTMOC(hEpHI.
HICTOYHUKHM XMMHYECKOTO 3arpsi3HEHUS! OKpy:karomien cpenbl. ['odambHbIe SKONIOrHUEcKUe MpoOIeMbl
YelIOBEYEeCTBA: MAPHUKOBBIA A()(PEKT, KUCIOTHBIE MOXKAH, O30HOBBIE HBIPEL. MeEXIyHapOIHOE
COTPYJIHUYECTBO B O0JIACTH OXpaHbl OKPYXKAlOIIeH cpeabl OT XHMHUYECKOro 3arps3HeHus. «3enéHas
XUMUSD.



JleMoHCTpaluu

Buneopparmentst u cnaiinpl «CtpoeHne 3eMin U €€ XMMUYECKHA COCTaBy.

Komnnekuust MuHepasioB ¥ TOPHBIX TOPO/I.

Komnekuus «Pynpl MeTaiioBy.

BuneodparmenTs! U craipl «I T00aIbHBIC SKOJIOTHYECKHE MTPOOIEMBI YeI0BEYCCTRBAY.
JlabopaTOpHBIE OIBITHI

43. U3yuenue rpaHura.

Ctpoenue BemiecTna:

O000menne 3HaHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeEHY.
CrtpoeHne aToMa B COOTBETCTBHH C MOJIOKEHUEM XUMHUECKOT0 3rieMeHTa B [lepuonndeckoit cucreme.
XUMHUYECKasl CBSI3b M KPHUCTAJUIMUECKHUE PEIIETKH. 3aBUCUMOCTb CBOWCTB

00pa30BaHHBIX AJIEMEHTaMH MPOCTBHIX BEMIECTB (METaUIOB, HEMETaUIOB, OIaropoiHBIX Ta3oB) OT
MoJIOXKEeHUs 3eMeHToB B [lepuoanyeckoii cucteme. TUMOIOTUS HEOPraHUYECKUX BELIECTB, JEJIEHHUE MX
Ha kiaccel U rpymnnsl. lIpencraBurenu. IIpu3Haku M ycinoBUs NPOTEKaHUS XUMUYECKHUX PEAKLUU.
Tunonorus XUMHYECKHX peakUWid MO pa3IMYHbIM OCHOBaHHSAM. Peakiuum HOHHOrO OOMEHa.
OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE pCaKkmuu.
XWMHYECKHE CBOWCTBA MPOCTHIX BEHIECTB. XapaKTEPHBIE XUMHUYECKHUE CBOMCTBA COJICOOPA3yIOMINUX
OKCHJIOB, THJIPOKCHI0B (OCHOBAHHI, KUCJIOT U aM(OTEPHBIX THAPOKCUIIOB), COJICH.

6. YueOHO-TEeMaTHYECKUH IJIaH

Ne HaumenoBanue pa3zienosB (Tem) KomunuecTso B Tom unciie Ha ipoBesieHne
4acoB I10 [IpakTuyeckux KoHTpoapHBIX
nporpamme pabor pabor
8 knacc
1. | HayanbHble MOHATHS U 3aKOHBI XUMUH 21 2 1
2. | Baxneiue Mpe/ICTaBUTeNn 20 3 1
HEOPTaHUYECKHUX BEILIECTB.
KonnuecTBeHHBIE OTHOIICHUS B XHUMHHU.
3. | OcHOBHBIE KJacchl HEOPraHUYECKUX 11 1 1
COCIMHEHMUI.
4. | INepuomuaeckuii 3aK0H U 8 0 0
[leprognyueckast cucreMa XHUMHYECKHX
anemenToB JI. . MenaeneeBa u
CTpPOEHHUE aToMa.
5. | Xumuueckass CBA3b. OKHCIMTEIIBHO- 10 0 1
BOCCTAaHOBUTEJILHBIC PEAKITUH.
Hroro 70 6 4
9 knacc
1. | [ToBTOpeHue u 00001IeHNE CBEICHUM 110 5
Kypcy 8 kiacca. XUMHAYECKHE PEAKIUH.
2. | XUMHUYECKHE PEaKIMU B PaCTBOpax. 10 1 1
3. | Hemerannbl 1 MX COETUHEHHUS. 26 4 1
4. | MeTaJUlbl M UX COCIMHEHUS. 17 2 1
5. | Xumus 1 oKpysKarolas cpefa. 2 0 0
6. | O0oOIIeHre 3HAHUKM TT0 XHUMHH 33 KypC 8 0 1
ocHOBHOIT mikoyel. IlomroroBka k
OcHoBHOMY rOCyJIapCTBEHHOMY
sk3ameny (OI'D).
Hroro 68 7 4




7. YueOHO-MeTOANYeCKOe o0ecnieyeHrne Kypca XUMHUH
OCHOBHOM 00111€00pa30BaTEILHOM HIKOJIbI

YMK «Xumus. 8 knacc»
1. Xumus. 8 kiacc. Yueonoe nmocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. CnagkoB).
2. Meroanueckoe nmocooue. 8 kmacc (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
3. IIporpamma Kypca XuMuu it 7—9 kinaccoB o01ieodpa3oBarenbHbIX yupexaenuit (aBtopsl O. C.
["abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. IIpoBepouHblie U KOHTpOJIbHBIE padoThl. 8 kiacc (aBTopsl O. C. I'abpuensn, Y. B. Tpury6uaxk).
5. Xumus B TeCTax, 3aadax u ynpaxseHusx. 8 kiacc (aBropsl O. C. [N'abpuensu, U. B. Tpury6yax).
6. DnexTpoHHas (hopma yueOHOTro Mocoousl.

YMK «Xumusa. 9 knaccy
1. Xumus. 9 kiace. Yueonoe nocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. CnagkoB).
2. Meroandeckoe nocobdue. 9 kinacc (aBropst O. C. ['abpuensn, U.I'. Octpoymos, C. A. Cnankos).
3. IIporpamma kypca XumMuu it 7—9 kinaccoB o01ieodpa3oBarenbHbIX yupexaeHuit (aBtopsl O. C.
["a6puensu, U. I'. Octpoymos, C. A. Cnaakos).
4. IIpoBepouHble U KOHTpOJIbHBIE padoThl. 9 kiacce (aBTopsl O. C. I'abpuensn, Y. B. Tpury6uax).
5. Xumus B TeCTax, 3a/1auax u ynpaxHeHusx. 9 kimacc (aBropsl O.C. I'abpuensu, . B. Tpury6uax).
6. DnexTpoHHas (hopma yueOHOTro MocoOusl.

HNuTepHeT-pecypcen:
1. http://www.alhimik.ru. [IpenctaBnensl cienyromue pyOpuKn: COBEThl a0UTYPUEHTY, YUUTEII0 XUMHH,
CIIPaBOYHHMK (OYEHBb OOJIbIIAs TOA00PKa TAaOJUIl M CIIPABOYHBIX MAaTEPUAJIOB), BecEnas XUMUs, HOBOCTH,
ONTUMITUABI, KYHCTKaMepa (Macca HHTEPECHBIX UICTOPUYECKHUX CBEICHUIA).
2. http://www.hij.ru. XypHan «XuMus ¥ KU3HB» TOHATHO M 3aHMMATEIBHO pacCKa3biBaeT 000 BCEM
WHTEPECHOM, YTO MIPOUCXOINUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHBIN XKypHanl «XUMHKH W XUMHS», B KOTOPOM
MPEJICTABICHO MHOKECTBO OMNBITOB MO XUMHH, 3aHHUMATEIbHOW WH(OpMAIUU, TO3BOJSIONICH YBICYb
YYEHHKOB SKCIIEPUMEHTAILHOM YacThIO MPEAMETA.
4. http://c-books.narod.ru. BceBo3moxkHast tuTepaTypa 1o XMMHH.
5. http://www.prosv.ru/. [TocoOus ajis yqanuxcsi, B TOM YHCJIE U JJIS TIOATOTOBKH K UTOTOBOM aTTECTAINH
(OI'D u EI'D), MeToauueckue mocoOus JUIst yuuTenei, HayqyHO-IIOMyJIsipHas IuTepaTypa o XUMHUU.
6. http://1september.ru/. XKypHan ans yuuteneid u He TOIBKO. bonblioe KOJIUYEeCTBO pabOT YUYECHUKOB, B
TOM YHCJI€ U UCCIIEIOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. BcepocCHUUCKHI MIKOJBHBIA MOPTAT CO CCHUIKAMHU Ha
o0pa3oBaTeNbHbIC CAUTHI 10 XUMUH.
8.  www.periodictable.ru. COOpHHMK cTaTei O XHUMHYECKHX DJJEMEHTaX, HWUIFOCTPUPOBAHHBIN
HKCIIEPUMEHTOM.

MarepuajbHO-TeXHHYECKOe o0ecrieyeHne KaOuHeTa XMMHU:

Ilepeuens nabopamoprnozo 060pyooeanus, npu bINOJIHEHUU RPAKMUYECKUX PAOOm NO XUMUU
3a Kypc OCHOGHOU 00ujell WKo1bl.
1.060opynoBanue:

o OobopynoBanue ungponoii 1adoparopun «Touka pocTay.

e  MukponabopaTropus XMuMHUUECKas;

e MPOOHMPKHU CTEKIISHHBIC;

e  KOJIOBI KOHUYECKHUE;

e CTakaHbl CTEKISTHHBIC Ha 50 M,

e MAJIOYKH CTEKJISTHHBIE;

e TpYOKH COeMHHUTEIbHbIC: CTEKISIHHbIEC, PE3UHOBBIE;

e TIPOOKH PE3WHOBBIC;

e CIIUPTOBKH;

e  TIPOOHpPKOACPIKATEIH;

e  LITAaTUB JIAOOPATOPHBINA;

e INTATHB JJIA MIPOOUPOK;


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

BOPOHKA CTEKJISTHHAS;
buneTp;

CIINYKH,

acOecToBas CETKa;
JIy4YHHKU.

2.PeakTHuBEL:

KHCIIOTBI: COJISTHAsI, CepHasi, a30THAs;

LIeJIOYN: THAPOKCU HATPUSL, THAPOKCH]T KaJIbIHS;

ocHoBanus: ruapokcus meau (I11) , ruapokcun xenesa (111);

conv: KapOoOHAT Kajblys, Xjopua Hatpus, ximopun meau (II), aurpar cepebpa, xmopun OGapus,
KapOOHAT HATpUs, XJOPHJ AIOMUHUS, MIEPMAaHTaHAT Kajaus, HUTPAT Kalus, MEAHBIH KyIOpOC,
cynbdart xenesa (I11), cynpdar nuaka, cynepdocdar, ammuaynas cenurpa, MoueBrHa (KapOamun),
XJIOpUJ Kaus, Cyib(ar HATpUsl, CHIIMKAT HATPHS, Cylb(]aT aTtOMUHHS,

MIPOCTHIE BEUIECTBA: YIOJb, [IMHK, JKEJI€30, ATIOMUHUI, MarHuii, MeJlb, CBUHELL;

CIIOKHBIE BEIIECTBA: MpaMop, caxap;

WHMKATOPBI;

okcunsl: meau (II), okcnn mapranma (IV);

3.0Opranuveckue BeUIeCTBa:

COJIM: alleTar HaTpHs, PEHONSAT HATPHUS;

KHCJIOTBI: YKCYCHAd KUCJI0TA, MypaBbUHAs KUCJIOTA, OJICKMHOBAs
CIUPTHI: STAHOJ, H30IIEHTUIIOBBIN, TIIHLIEPUH, TPOMIAHOIT;
6eH3ou, GpeHor;

YTIICBOJIBL: KpaxMmall, TIF0K03a, caxapo3a.

4.Monuenu:

HaGops1 Mmosieneit aToMOB /1711 COCTABJICHHS IIAPOCTEPIKHEBBIX MOJIENICH MOJICKY T,
Kpucrannuueckue pemerku comuei.

5.Yyebuble 110cOOUS HA IIEYaTHON OCHOBE:

[Tepuonuueckas cucrema xumuueckux siueMenToB Jl.M.Menneneena;
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHH COJICH;
DNEKTPOXUMHUYECKUN Psi/i HAIPSDKEHUN METAIIIOB;

HaGops! Tabaui Kk ypokam.

Inekmponnvle uz0anus:

1.

N

SARRAE

O 01NV A WN —

KommtekT mudpoBsix oOpa3zoBarenbHbIX pecypcoB. ['abpuensa O.C. Xumus. 8-11 k1. OO0
«poda» 2007.

OnexrponHas oubnuoreka «IIpocBemenue». «Xumus. 8 knace». MyiabTuMeaniiHoe yueoHoe
nmocoOue HOBOTO o0Opasia.

YuebHoe 3nekTpoHHoe n3nanue «Xumus (8-11 kmacce). Bupryanbnas naboparopusi»

1C: Penerutop. Xumusi.

CamoyuwnTtenb. Xumus s Becex — XX1. Pemenue 3aqaq.

Kommbrorepasie npesertanuu B hopmare Ppt.

B kadbuneme xumuu 06a3amenbHo 0071cHaA ObIMb ANMEYKA, 8 KOMOPYIO 6X00AM:

. ZKryT KpoBOOCTaHABIUBAIOIINI, PE3UHOBBIN — | 1IIT.

. [ly3sIpb ju1st Tb1a — 1 1T, (TUIIOTEPMUYECKUN TTakeT — 1 1IT.).

. bBuHT crepunbHbIi, mMpokuit 7 X 14 cm — 2 .

. buHT cTepunbHbIi 3 X 5 cM — 2 1T,

. bunt HecrepunpHpIf — 1 MIT.

Canderku crepribHbIC — 2 YTI.

. Bara crepunpHas — 1 mauxa.

. JIelikormacTelps IIMPUHOM 2 cM — 1 KaTymika, 5 cM — 1 kaTyika.
. bakTepunnIHpIN JEMKOMIACTBIPb pa3HbIX pazMepoB — 20 mT.

10. CniuproBoii pactBop noaa 5%-ueiii — 1 (rakoH.

11. Boanblil pacTBOp aMMHaKa (HaIIATBIPHBINA CIIUPT) B amITynax— 1 yiI.
12. PactBOp nepokcuaa sogopona 3%-usiii — 1 ym.

13. IlepmaHranar kaaus KpucTajulnueckuii — 1 yI.

14. Ananerun 0,5 r B Tabnetkax — 1 ym.

15. Hacroiika Banepuansl — 1 ym.



16. Hoxuuusl — 1 miIrT.
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