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1. losicHUTEABLHAA 3alIHCKA

Pabouas mporpamma ecTeCTBEHHOHAY4YHOM HAlpaBICHHOCTM IO XHWMUU C HCIIOJIB30BAHUEM
o0opynoBanus 1eHTpa «Touku poctay ans 8-9 Ki1accoB OCHOBHOM IIKOJIBI COCTaBJeHA U pa3paboTaHa B
COOTBETCTBUH C:

e ®enepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3zoBaHuu B
Poccuiickoit @enepanuun» (¢ u3M. u J011., Berym. B cuay ¢ 01.09.2020);

e TpeboBanmsimu DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
obmiero oOpazoBanus (yTB. mpHukKazoM MuHuctepcTBa obpazoBaHuss U Hayku Poccuiickoit
®deneparun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamuoHanbHOrO MnpoekTa «OOpa3oBanue» (yTB. mpesuauymom CoBera mnpu
[Ipesunentre P® mo crparernyeckomMy pa3BUTHIO M HAMOHAIbHBIM IPOEKTaM, IMPOTOKOI OT
24.12.2018 Ne 16);

e TocynmapctBenHoii mporpammoii Poccuiickoit ®enepanun «Pa3putue o6pasoBanus» (yTB.
[TocranoBnennem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O06
YTBEPXKJICHUM  TOCylapcTBeHHOW mporpamMmbl  Poccuiickoit  ®enepauun  «Pa3Butue
o0pa3oBaHUs;

e ABTOPCKOW MpOrpaMMON OCHOBHOTO oOmiero oOpa3oBaHus MO XUMHUH s 8-9 KiaccoB
(O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnankos «IIpocemenuney», 2019 1.);

e MeToIUYeCKUMU  PEKOMEHJAIMSIMH IO  CO3JaHUuI0 W (QYHKIMOHUPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3aIUAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MallbIX
ropojax, EHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HAIpaBICHHOCTEH
(«Touka pocrtay) (YTBepkIeHbl pacmopsikeHrneM MuHucTepcTBa npocsenieHus: Poccuiickoii
®enepanun ot 12 suBaps 2021 r. Ne P-6).

B coorBercTBMM ¢ O3TUMH JOKyMEHTaMH OOydYaroIIuecs TOJKHBI OBJaJeTh MpUEMaAMH,
CBS3aHHBIMH C OIPEICICHHUEM TMOHSATUWA: OrpaHUYMBATh WX, OINHUCHIBaTh, XapaKTEPU30BaTh U
CpaBHHMBaTh. Tak KaKk XUMHUS — HayKa dKCIEpPUMEHTaIbHasl, 00yJarouecs T0JDKHBI OBIa/IeTh TAKUMU
MO3HABATEIbHBIMA yUY€OHBIMU JIEUCTBUSMH, KaK IKCIIEPUMEHT, HAOII0/IEHHEe, U3MEpPEHNe, ONHUCaHUE,
MOJIETTUPOBaHUE, THUIOTE3a, BBIBOJA. B mpoliecce M3ydeHHS Kypca y OOydarolmuxcs MPOAOKaIOT
(hopMHUPOBATHCS YMEHUS CTaBUTh BOMPOCHI, OOBACHITH, KIACCUPUIIUPOBATH, CPABHUBATD, OMPEILIAThH
WUCTOYHUKHA HH(DOpMAlMU, TONyYaTh W aHAIU3UPOBATh €€, TOTOBUTH HMH(DOPMAIMOHHBINA MPOIYKT,
MPE3EHTOBATh €T0 U BECTH JUCKyccHuto. CleI0BaTeNbHO, NeATeIbHOCTHBINA MOIX0/] B U3YYCHHUH XUMUHU
CHOCOOCTBYIOT JOCTHMXKEHHUIO JMYHOCTHBIX, MPEAMETHBIX M MeETampeIMEeTHBIX 00pa3oBaTelbHbIX
pe3yJIbTaToB.

B ocHOBY Kypca M0J0KeHbI CIETYIOUIE HACH:

® MaTepHAIbHOE €IUHCTBO U B3aMMOCBSI3h OOBEKTOB U SIBIICHUM MTPUPO/IBI;

e BeIyllas pOJib TEOPETUUYECKUX 3HAHUU NI OOBSCHEHUS U TMPOTHO3UPOBAHUS XUMHUYECKUX
SIBJICHUH, OLIEHKU MX MPAKTUYECKOW 3HAYMMOCTH;

® B3aUMOCBS3b KAUYeCTBEHHONM W  KOJMYECTBEHHOM CTOPOH XHUMHYECKHMX OOBEKTOB
MaTepuaibHOTO MUPA;

® pa3BUTHE XUMHUYECKOW HAyKd M TPOU3BOJCTBO XMMHUUECKHX BEIIECTB U MAaTEpPUAIOB st
yIIOBJIETBOPEHMSI HACYIIHBIX MOTpeOHOCTEH dYeloBeKa W OOIIeCTBA, PEIICHUs TI00aTbHBIX
po0JIeM COBPEMEHHOCTH;

® TCHETHYECKas CBA3b MEXKIY BELIECTBAMH.

OTHU UJIen pealiu3yroTCs B Kypce XUMHUHM OCHOBHOM IIKOJIBI TyTEM JOCTHXKEHUS CIIETYIOLINX
meJIei.

*  @opmupoeanue y y4dalUXCsl XMUMHYECKOM KapTHUHBI MHpaA, KAK OPraHUYECKOM YacTHU €ro
LIETIOCTHOU €CTECTBEHHOHAYYHOU KapTHHBI.

*  Pazeumue mnO03HABATEIbHBIX HWHTEPECOB, HMHTEUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
y4YalluXxcsi B MPOLECCe U3YYECHHs MMM XUMUYECKOM HAyKM U €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUUYECKU mporpecc; (GOpMUPOBAHHME BAKHEHIIMX JIOTUYECKHX OMNEpaluid MBIIUICHUS (aHamu3,
CUHTE3, 0000IIeHNEe, KOHKPETH3AIUsl, CPAaBHEHUE U JIp.) B MPOIlecce MO3HAHUS CHCTEMbI BaKHEUIITHX
MOHSTUI, 3aKOHOB M TEOPHI O COCTaBE, CTPOEHUHU U CBOMCTBAX XMMHYECKUX BEILIECTB.

*  Bocnumanue yoexIEHHOCTH B TOM, YTO MIPUMEHEHUE MMOTYYCHHBIX 3HAHUN U YMEHUH 10 XUMUHN
SIBISIETCS. OOBEKTUBHON HEOOXOIUMOCTBIO JIJTs Oe30macHoi pabOThI ¢ BEIIeCTBAMH M MaTepHalaMH B
OBITY M Ha TPOU3BO/ICTBE.



»  Ilpoexmuposanue u peanusayusa BHITYCKHUKaMH OCHOBHOW IIKOJBI JTMYHON 00pa3oBaTEIbHON
TPaeKTOpUHU: BbIOOp mpoduias oOydeHUs B CTaplield IIKOJE WO  NPOo(ecCHOHATBFHOTO
00pa3oBaTeIbHOTO YUPEIKICHUS.

* Ognadenue K0OUesbIMU KOMREMeEHyuAMU: YIeOHO-TIO3HABATEIbHBIMU, HWH(MOPMAIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.

Pabouast mporpamma peanusyetcs Ha ocHoBe Y MK co3nannoro non pykoojctBoM ["abpuensua O.C.

1. Taopuensn O. C. Xumus. 8 kiacc : yaeOHUK 1 o0meoOpa3zoBarenbHbix opranmzanmii / 0. C.
INabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipoceemenne, 2021.

2. Tabpuensa O. C. Xumus. 9 kinacc: yueOHUK it 001eo0pa3oBatesibHbIX opranu3arnmii / O. C.
Ia6puensu, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemenue, 2021.

Y4eOHUKH COOTBETCTBYIOT DeiepaabHOMY roCyIapCTBEHHOMY 00pa30BaTEILHOMY CTaHIAPTY.
PexoMennoBansl MunuctepctBoM npocBeiienus: Poccuiickoit denepanum.

IIporpamma  pa3paboraHa B  coOTBeTCTBMM ¢ ydeOHbIM miaHoM MKOVY  «Cpennss
obmieoOpa3oBarenbHas mKonay, 1.KomsixmanoBo KOXHOBCKOTO paiioHa a7l YpOBHSI OCHOBHOTO OOIIIEro
0o0pa30BaHUsl C UCIOJb30BAHUEM COBPEMEHHOIO 00OpyIOBaHMs LIEHTPAa €CTECTBEHHOHAYYHOM H
TEXHOJIOTUYECKO HampaBieHHOCcTH «Touka pocra». Ha Gasze mentpa «Touka pocrta» obecrieunBaercs
peanu3anus 00pa3oBaTeIbHBIX MIPOrpaMM €CTECTBEHHOHAYUYHOW M TEXHOJIOTMYECKOM HarpaBlIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHOAATEIHCTBA B chepe 00pazoBaHUs U C YIETOM
pexoMenaanuii deaepanbHOro oneparopa yueOHOro npeamera « XuMHus».

2. Illianupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOT0 npeaMeTa « XUMHsD) ¢ ONHCAHUEM
YHUBEPCAJIBHBIX Y4eOHBIX /IeiiCTBHUIA, 10CTUIaeMbIX 00YYaIOLIUMHUCS MPU UCIOJIb30BAHUT
odopynoBanus neHTpa «Touka pocra»

JIuunocmmuute pezynomamnol
Obyuarowuiicst NOIYYUm 803MONCHOCIb OJis1 YOPMUPOBAHUS CLedVIOWUX TUUHOCMHbIX Y V]]:
orpesielieHue MOTHUBAIIUY U3YYEHHUS y4eOHOT0 MaTepHara,;
OILICHHBAaHHE YCBAaMBAEMOI'0 yUeOHOT0 MaTepuasa, UCX0/Is U3 COIMATbHBIX U TUYHOCTHBIX
IIEHHOCTEI;
MOBBILIIEHUE CBOEr0 00pPa30BaTENLHOTO YPOBHS U YPOBHS TOTOBHOCTH K H3yYEHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHIA, CBA3aHHBIX C PAa3BUTHEM XUMHUU M OOIIECTRA;
3HaHME MTPABUII TOBEICHUS B UYPE3BBIYAMHBIX CUTYAIIUAX;
OIICHUBAHUE COIMATBLHON 3HAYMMOCTH NMPOGECCUid, CBA3aHHBIX C XUMHUEH;
BIIaJICHHE TIPaBHJIaMU OE30MaCHOTO OOpAIEHUS C XUMHUYECKUMHU BEIIECTBAMH B 000PYIOBaHHUEM,
MIPOSIBIICHUE SKOJIOTUICCKON KYJIBTYPHI.

Memanpeomemmnuie pe3yibmamaol
Pecynamuenvie
Obyuarowuiicst NOIY4Um 803MONCHOCIb OJisl hopmuposanus credyrouux pecyismusHolx YV
I[eJenoiaranue, BKI0Yas MOCTaHOBKY HOBBIX IleNiei, mpeoOpa3oBaHUe MPAKTUYECKOW 3a7aud B
MO3HABATENIbHYI0, CAMOCTOSATEIbHBIN aHAIN3 YCIIOBUM JOCTHXKEHUS 11€TM, HA OCHOBE Y4Y€Ta BBIJICICHHBIX
yUUTEIEeM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;
TJIAHUPOBAHUE ITYTH JOCTIKECHUS LIETIEH;
YCTaHOBJICHHE IIEJIEBBIX PUOPUTETOB, BHIICJICHHE AIbTEPHATUBHBIX CIIOCOOOB JTOCTHKEHUS IIeTTU
1 BBIOOp HamOosee 23 (HEKTUBHOTO Cr1oco0a;
YMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISTH UM;
YMEHHE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYAIIHH;
MOCTaHOBKA yUEOHBIX 3a/1a4, COCTABJICHHE TUTAHA U TIOCTIEI0OBATEIILHOCTH ICHCTBUM;
OopraHu3aius paboyero MecTa Mpy BBIITOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MIPOTHO3UPOBAHUE PE3YIIHTATOB OOyUEHUS, OIIEHUBAHUE YCBOCHHOI'O MaTepuana, OIleHKa KauecTBa
Y YPOBHSI MOJYYEHHBIX 3HAHUN, KOPPEKLIKS [JIaHa U crioco0a AeMcTBUSI TPU HEOOXOAUMOCTH.

lloznasamenvHule
Obyuarowuiica NOIYUUM 03MONCHOC 01 POPMUPOBAHUS CledyIowux no3Haeamenvrvlx YVJ/i:
MOMCK U BbIeNIeHuEe HHPOpMAIIHH;




aHaJIM3 YCJIOBUM M TpeOOBaHUH 3a/1auu, BEIOOP, COMOCTaBIEHNE U 00OOCHOBAHHE CIIOC00a peIeHuUs
3a/1a4u;

BBIOOp Hambonee 3¢P(HEKTUBHBIX CHOCOOOB PEIICHHS 3a/ladyd B 3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBHI;

BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKH;

CaMOCTOSITENIFHOE CO3/IaHHE ATOPUTMA JCSITCIbHOCTUA TPU PEIICHUU MPOOJIEM TBOPUYECKOTO U
MOMCKOBOI'O XapaKTepa;

YMEHHsI XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

OIMCHIBAHUE CBOMCTB: TBEP/BIX, KUAKUX, ra3000pa3HBIX BEIIECTB, BBIJCIICHUE UX CYLIECTBEHHBIX
MPU3HAKOB;

M300pakeHNe COCTaBa MPOCTEHIINUX BEIIECTB C MOMOIIbI0 XUMHUYECKUX (OPMYN U CYIIHOCTH
XAMHYECKHUX PEaKUUU C MOMOIIBI0 XUMUYECKUX YPaBHEHHUI;

MpOBeJIcHUE HAOJIO/IEHUH, ONMHMCAaHWE MPU3HAKOB M YCJIOBHM TEUEHUS XUMHUYECKHX PEaKIHi,
BBITIOJTHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAN3a HAOIOICHUH 32 SKCIIEPUMEHTOM,
peleHue 3a1a4, NoJy4YeHue XUMUYecKoi HH(OPMALIUU U3 Pa3IMYHBIX HICTOYHHUKOB;

YMEHHE OpraHM30BBIBATH HCCIEAOBAHUE C IEJbI0 IMPOBEPKU THUIIOTE3;

YMEHHE JIeJIaTh YMO3AKIFOUYCeHUS (MHIYKTUBHOE H 110 AaHAJIOTUH ) U BBIBOJIBI,

yMeHHE OOBEKTHBHO OIIEHMBAaTh HH(OpPMAlNMIO O BelIecTBaX M XHUMHUYECKUX Ipolleccax,
KPUTHYCCKH OTHOCUTHCS K TICEBIOHAYYHOW HH(POpPMAIIHH.

Kommynuxamugnvie
Obyuarowuiics noay4um 603MONCHOCMb OISl PopMUPOBAHUS CLeOYIOUUX KOMMYHUKamugHulx Y V/I:

[IOJIHOE M TOYHOE BBIPAXKEHHWE CBOMX MBICIEH B COOTBETCTBUU C 3aJadyaMH U YCIOBHUSIMHU
KOMMYHUKAaIUU;

aJICKBATHOE UCII0JIb30BAHNE PEUYEBBIX CPEICTB JJIA YYACTHUs B TUCKYCCHM M apryMEHTAllUN CBOEH
NO3UIIMU, YMEHHE NPEACTaBIATh KOHKPETHOE COJIEpKAHUE C COOOIIEHUEM €ro B MMCbMEHHOW U YCTHOM
dbopme, onpeneneHre croco00B B3aUMOICHCTBUS, COTPYAHHYECTBO B MOMCKE U cOOpe MHPOpMAIINH;

OIpeJIeJIeHHue CIOCO0O0B B3aUMOAEWUCTBUS, COTPYIHUYECTBO B TOUCKE M cOope uH(popMaluu,
ydacTue B AHaore, INIaHHPOBaHKUE OOILIUX CIIOCOOOB pabOTHhI, MPOSBIEHUE YBAKUTEIHHOIO OTHOLIEHUS K
JPYTUM y4aliuMcs;

ONMCAaHUE COJEP)KAHUSA BBINOJHIAEMBIX JEHCTBUI C LENbI0 OPUEHTUPOBKM B IPEIMETHO-
IIPAKTUYECKON AESITEIBbHOCTH;

YMEHHSI YYWUTHIBaThb pa3Hble MHEHUS U CTPEMUTHCS K KOOPIMHAIMHU Pa3IMYHBIX TMO3ULUNA B
COTPYAHHUYECTBE;

(dbopMynpoBaTh COOCTBEHHOE MHEHHE U IMO3ULUI0, apTyMEHTHPOBAaTh M KOOPAWHUPOBATH €€ C
HNO3ULMAMH TMAapTHEPOB B COTPYAHUYECTBE TpU BBIpaOOTKE OOIIEro peuieHus B COBMECTHOM
JIeATEIbHOCTH;

OCYIIECTBIATh B3aMMHBIM KOHTPOJb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOAMMYIO B3au-
MOTIOMOIIIb;

IUTAHUPOBATh OOIIME CIIOCOOBI pabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JIeHCTBUI
napTHEpa, yMeTb yOeKIaTh;

UCIOJIb30BaTh AJEKBATHBIE S3BIKOBBIE CPEJCTBA /s OTOOpa)KEHHsI CBOMX YYBCTB, MBICIEH,
MOTHBOB M TOTpPEOHOCTEH; OTOOpakaTh B pedyd (OmucaHue, OOBSICHEHUE) COAEpPIKAHWE COBEPINAEMBIX
NeiicTBUH, Kak B popMe TPOMKOI COIMaIM3UPOBAHHON peuH, Tak U B (popMe BHYTpEeHHEH peuu;

pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIMIO, HCIOJB3YS CpEACTBAa YCTHOM M MNUCHMEHHOU
KOMMYHHKAIlMM Tpu paboTe ¢ TEeKCTaMH y4yeOHHMKAa M JOIMOJHUTEIbHON JUTEpaTypoi, CIpaBOYHBIMHU
TabJIMLaMH, TPOSBIATH TOTOBHOCTh K YBaXEHHUIO MHOM TOYKU 3pEHUSI MPHU OOCYXKIEHUM pe3ylbTaToOB
BBITIOJTHEHHON PaOOTHI.

IIpeomemnoie pezyromanot
Obyuarowuiics Hayuumcs:
MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HA0II0/IeHUE, U3MEPEHUE, DKCIICPUMEHT;
OIHCHIBATH CBOWMCTBA TBEPBIX, KHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BHIIEISA UX CYIECTBEHHBIC
MPU3HAKY;
pacKpbIBaTh CMBICT 3aKOHA COXPAaHEHUSI MACcChl BEIIECTB, aTOMHO-MOJIEKYISIPHON TEOPHUH;
pa3ianyaTh XUMUYECKUE U (PU3NYECKHE SIBICHUS, HA3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS
XUMHYECKUX PEAKIUM;



coOro1aTh nMpaBmuiia 0€301acHON pabOTHI TP MPOBEJICHUHN OTIBITOB;

MOJIb30BATHCS JTA00PATOPHBIM 00OPYIOBAHUEM U TTOCYAOH;

MoJIy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

XapakTepu3oBaTh (pU3MUECKHEe M XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COCIMHEHUH, MPOBOJUTH OIBITHI, IOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA HW3YYEHHBIX KIIACCOB
HEOPTraHWYECKUX BEIECTB;

PacKpbIBaTh CMBICIT IOHATHS «PacTBOP», BHIYUCIISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BELIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J10JIE€H PACTBOPEHHOTO BEILIECTBA;

XapaKTepu30BaTh 3aBUCHUMOCTh (PU3WYECKUX CBOMCTB BEHIECTB OT THMA KPUCTAITMYECKON
PEMIETKH, ONPEEATh BUJ XMMUYECKOM CBSI3M B HEOPTraHMYECKUX COCTUHEHUSX;

pacKpbiBaTh OCHOBHBIC IOJIOKEHUS TEOPUU BJICKTPOIMTUYECKON AUCCOLMALMM, COCTABIATH
YpaBHEHUS AJIEKTPOJUTUICCKON TUCCOLUAIINU KUCIIOT, IIEI0YEH, CONIEH 1 peakiuii HOHHOTO OOMEHa,

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA, ONPECNATh OKUCIUTENIb U
BOCCTAaHOBUTEJb, COCTABIIATh YPAaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN;

Ha3bIBaTh (haKTOPHI, BIUSIOLIUE HA CKOPOCTh XMMHUYECKOM peakinu;

XapaKTepu30BaTh B3aMMOCBS3b MEXIY COCTAaBOM, CTPOCHMEM M CBOWCTBAMU HEMETAJJIOB U
METaJIJIOB;

MIPOBOAUTDH OMBITHI 110 MOJYYEHUIO U H3yYEHUIO XUMUYECKUX CBOWCTB PA3IMYHBIX BEIIECTB;
rpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCEIHEBHOM JKHU3HH.

Obyuarowuiics nOLyYUm 803MONACHOCb HAYYUMbCA!

BBIIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3bl O XMMHUYECKUX CBOWCTBAxX BEIIECTB Ha
OCHOBE HX COCTaBa M CTPOCHHUS, UX CHOCOOHOCTH BCTYyNaTh B XMMHUYECKHE DPEAKIMU, O XapakTepe U
MPOJYKTAX Pa3IMYHBbIX XUMUYECKUX PEaKIIHil;

XapaKTEepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTaHABIWBATb NMPUYHUHHO-
CJIEICTBEHHBIE CBSI3U MEK]1y TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

COCTAaBJISAITb MOJICKYJIAPHBIC W IIOJIHBIC MWOHHBIC YPAaBHCHHUA 110 COKpaHIéHHI)IM HNOHHBIM
YpaBHEHUSIM;

IIPOTrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA IMPOABJIATH OKHUCIWUTCIBHBIC WM BOCCTAHOBHTCIIBHBIC
CBOMCTBA C YUETOM CTEMEHEW OKHUCIIEHHUS 3JIEMEHTOB, BXOISAIIUX B €r0 COCTAB;

BBIJIBUTATh U MPOBEPITh IKCHEPUMEHTAIBHO THIOTE3bl O PE3YNbTaTaX BO3JEUCTBUS Pa3IMYHBIX
(bakTOpoB HAa H3MEHEHNE CKOPOCTU XUMHUYECKOHN peakinu;

HUCIIOJB30BAaTh HpI/IO6peTéHHI)IC S3HaHUA JJId  OKOJOTMYCCKU T'pPaMOTHOroO TIIOBECACHUA B
OKpYXKarollleu cpese;

HCIIOJIB30BATh HpI/IO6peTéHHI)IC KIIFOYCBBIC KOMIICTCHI WU ITPU BBIMIOJIHCHUHN ITPOCKTOB U PCIICHUN
yueOHO-UCCIeIOBATENbCKUX 3a7ad MO H3YYEHHIO CBOWCTB, CIOCOOOB TOJMYYEHHS M PACIO3HABAHUS
BEIIECTB;

00BEKTHBHO OLIEHUBATh MH(POPMAITUIO O BEIIECTBAX U XUMHUUYECKUX MPOIIeCcax;

OCO3HABAaTh 3HAYCHHUE TCOPECTUUCCKUX 3HAHUH TI0 XHUMHH JJIA HpaKTquCKOﬁ NCATCIIBHOCTHU
YeJI0BEKa;

co3gaBaTb MOJCIM M CXEMbl JId PCIICHUA yqe6H51x 1 TIO3HaBAaTCIBHBIX 3aJa4d, ITOHHMAaTb
HEOOXOUMOCTh COONIOACHUS TMPEANUCaHul, MpeajaraéMblXx B HHCTPYKIUSAX IO HCIOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U AP.

3. [InaHupyeMble pe3yJbTaThl 0CBOEHHS Y4eOHOT0 mpeaMeTa « XuMHs»

[To 3aBepuieHHIO Kypca XMMHUHU Ha 3TaHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BBITYCKHUKU

OCHOBHO IIIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIUMU PE3yIbTaTaMHU:

|. JluunocTHbIe pe3yabTaThi:
1) Ocosnanue cBoeil STHUYECKOM IPUHAIIEKHOCTH, 3HAHUE MCTOPUM XMMHH M BKJIAJa POCCHICKOMN
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) @opmuposanue OTBETCTBEHHOTO OTHOIUECHUS K ITO3HAHHIO XWMHH; TOTOBHOCTH M CIOCOOHOCTH,
00yJaroImuxcs K CaMOPa3BUTHIO U CaMOOOPA30BaHMIO HA OCHOBE M3YYEHHBIX ()aKTOB, 3aKOHOB U TEOPHI
XMMHHU; OCO3HAHHOTO BBIOOPA M MMOCTPOEHUE WHANBUYATbHON 00pa3oBaTeIbHOI TPAEKTOPUH;
3) @opmuposanue 1e10CTHON eCTeCTBEHHOHAYYHON KAPTUHBI MHpPA, HEOTHEMIEMOH 4acThbi0 KOTOPOIi
ABJIAETCS XMMHUUECKasl KapTUHA MUPa;

4) Oenadenue coBpeMEHHBIM S3BIKOM, COOTBETCTBYIOLIUM YPOBHIO PAa3BUTHs HAyKH U OOLIECTBEHHOM



IIPAKTUKH, B TOM YHCIIE U XUMHUYECKHM;
5) Oceoenue connanbHbIX HOPM, TIPaBWI MOBEAEHHS, POJeld M (OPM COLMATLHON KU3HH B COLYME,
NPUPOJE M YACTHOM JKM3HM Ha OCHOBE SKOJIOTMYECKOH KyJIbTypbl M Oe3omacHOro oOpaieHus c
BELIECTBAMH U MaTepHUAIaMU;
6) Dopmuposanue KOMMYHUKATHBHOI KOMIIETEHTHOCTH B OOILEHUH CO CBEPCTHUKAMH M B3POCIBIMH B
nporecce 00pa3oBaTENbHON, OOIIECTBEHHO IOJIE3HOHM, yueOHO-MCCIEeq0BATENbCKOM, TBOPYECKOH H
JIPYTHUX BUAOB JEATCIBHOCTH, CBA3aHHBIX C XUMHEH.
Il. MeranpeaMerHbie pe3ybTarhl:
1) Onpeoenenue neneit co6CTBEHHOrO OOY4YEHHs, MOCTAHOBKA W (POPMYJIMPOBAHUE JUIS CE0S HOBBIX
3a1ad4;
2) Ihanuposanue TyTel JOCTHKEHHUS HKEIAEMOTO PE3yibTaTa OOYYEHHs XMMHHM Kak T€OPETHYECKOTO,
TaK U IKCIEPUMEHTAIbHOIO XapaKTepa;
3) Coommecenue cBoMx NeHCTBUI C MIAHUPYEMBIMH PE3YIbTATAMM, OCYUeCmEnente KOHTPOIs CBOEk
NesTeIbHOCTH B IPOLIECCE JOCTHKEHUS pe3yiibTaTa, onpedenenue crioco00B NeUCTBUN IPU BBIIIOIHEHUH
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBUHU C MPaBUJIAMH TEXHUKU 0€30I1aCHOCTH;
4) Onpedenenue WCTOUYHMKOB XMMHMYECKOH HMH(OpMAlMH, MOAy4eHME M aHalM3 €&, CO3JIaHHeE
MH(POPMAIIMOHHOTO MPOYKTA U €ro MPe3eHTAIHS;
5) Hcnonvsoeanue OCHOBHBIX MHTEILICKTYaIbHBIX OIIEpAllMii: aHalM3a M CHHTE3d, CPaBHEHUA U
cUCTeMaTu3aluM, OOOOIIEHHS W KOHKPETU3ALMHU, 6bld6leHue TPUIMHHO-CIEACTBEHHbIX CBA3€H U
nocmpoenue JIOTUYECKOTO PACCYXACHHUS W YMO3aKJIIOUeHUS (MHAYKTUBHOIO, NEAYKTHMBHOIO M IO
aHaJIOTMM) Ha MaTepHualle €CTECTBEHHOHAYUYHOTO COJICPKAHUS;
6) Vmenue cosmaror, IpUMEHATH U IPe0OPA3OBLIBATH 3HAKM U CHMBOJIbIL, MOJEIM U CXEMBI [T pElIeHHs
y4eOHBIX M [TO3HABATENbHbIX 33/a4;
7) @opmuposanue W pazeumue SKOJIOTHYECKOTO MBINUIEHHSA, YMEHHE NPUMEHAThH €r0 B
MI03HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAIbHOM MTPaKTUKE U MPOPECCHOHATBHON OPUEHTALINN;
8) I'enepuposanue nneit v onpeeneHne CPeICTB, HEOOXOUMBIX IS MX PEATU3aLHH.
I11. Tipeamernbie pe3yabrarsi:

BbInyckHUK HAy4YUTCS:

*  XapakTepu30BaThb OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIOIEHUE, U3MEPEHNUE, IKCIIEPUMEHT;

*  ONHUCHIBATh CBOMCTBA TBEPHBIX, XKUAKUX, ra3000pa3HBIX BELIECTB, BBIACNSS MX CYIIECTBEHHBIE

IIPpHU3HAKH,
®* PpacCKpbIBaTb CMBICII OCHOBHBIX XUMMHUYCCKHUX MMOHATHH «aToM», «KMOJICKYJIa», «XUMUYECKUMN
QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC BCUICCTBO», «BAJCHTHOCTH», «XHMHUYCCKAA

peaKIusi», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMHUH;

*  PacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHON TEOPUH;

*  pa3nuyaTh XUMUYECKHE U (pu3nyecKue SBICHUS;

*  Ha3bIBaTh XMMUYECKHE HIIEMEHTHI;

*  ONpeAessATh COCTaB BEIIECTB M0 UX (opMyIiam;

*  ONpeAessTh BAJICHTHOCTh aTOMa DJIEMEHTA B COSAMHEHUSX;

*  ONpeAessATh TUI XUMUYECKHX PEeaKLui;

*  Ha3bIBATh MPHU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIN;

* BBIIBIISAITh TPU3HAKH, CBHUJAETEJIBCTBYIOUIME O MPOTEKAaHMM XUMHYECKOW pEakUud Mpu
BBITTOJTHEHUH XHMHYECKOTO OITBITA;

*  CcOCTaBJIATH (hOpMYJIbl OMHAPHBIX COEAMHEHUIA;

*  COCTaBJISITH YPaBHEHHS XHMHUYECKHX PEAKIIN;

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

*  TI0JIB30BAThCS JaOOPATOPHBIM 000PYIOBAaHUEM U TIOCYIOM;

*  BBIYUCIIATH OTHOCUTEIIFHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

*  BBIUUCIIATH MAacCOBYIO JOJH0 XUMHUYECKOT0 JIEMEHTa N0 (hopMyJie COETUHEHHUS;

*  BBIYUCIIATH KOJMYECTBO, 00BbEM HIIM MACCy BEIIECTBA 10 KOJUYECTBY, 00bEMY, Macce PearceHTOB
WJIH IPOAYKTOB PEaKLUy;

*  XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA MPOCTHIX BEILECTB: KUCIOPOIa U
BOJIOPOJIa;

*  MOJIy4yaTbh, COOMPATH KUCIOPOJ U BOJOPOLI;

* pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOILOPOL;



PacKpbIBaTh CMBICI 3aKOHA ABOTaapo;

PacKpbIBaTh CMBICI OHATUH «TEI0BOM 3((EKT peakium», «MOJSIPHBIA 00BEM»;
XapaKTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA BOJBL;

PacKpbIBaTh CMBICI IIOHATUS «PACTBOPY;

BBIYHCIIATH MACCOBYIO JIOJIK0 PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOI'O BELIECTBA;

Ha3bIBaTh COCIUHECHMS H3YUCHHBIX KJIACCOB HEOPTaHNYECKUX BEILECTB;

XapakTepu30BaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BELIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

OIIpEeAEIATh IPUHAJUIEKHOCTD BELIECTB K OIPEIEICHHOMY KJIACCy COEIMHEHUI;

COCTaBJIATh (POPMYJIBI HEOPIAHUYECKUX COEAMHEHUH N3y4EHHBIX KJIACCOB,;

IIPOBOJUTD OMNBbITHl, MOATBEPXKJIAIOLIUE XMMHUUYECKHE CBOMCTBA H3YYEHHBIX KIJIACCOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM IIYTEM PAaCTBOPBI KMCIIOT U IIEJI0UEH 110 U3MEHEHUIO OKPaCcKU
MHIMKATOpa;

XapaKTepU30BaTh B3aUMOCBS3b MEX/y KJIaCCAMU HEOPIaHUYECKUX COEANHEHUH;

packpsiBaTh cMbici [lepuonnueckoro 3akona /. . Menneneena;

OOBSICHATh  (PU3UYECKUIN CMBICI aTOMHOTI'O (ITOPSAAKOBOI0) HOMEpPAa XMMHUYECKOI'0 3JIEMEHTA,
HOMEPOB I'PYIIILI U IEpUoJia B nepuoanudeckon cucreMe J1. 1. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeeiax
MaJibIX IIEPUOJIOB U IVIABHBIX MOATPYIII;

XapaKTepu30BaTh XMMUYECKHE 3JIEMEHTHI (0T BOJIOPOJIA 10 KaJIbIMsl) HA OCHOBE MX IOJIOXKEHUS B
nepuoanueckoit cucreme /1. . MenneneeBa u 0cOOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJIAITh CXEMbI CTPOEHHUS aTOMOB NIEPBBIX 20 271EMEHTOB nIepuoanYecKoi cucreMsl /1. 1.
Menneneena;

PacKpbIBaTh CMBICI MOHATUN: «(XUMUYECKAs! CBSI3bY», «3JIEKTPOOTPULIATEIBLHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIIINYECKOM
pELIETKY;

OTIpeEIATh BUJ XUMUYECKON CBA3H B HEOPTaHUUYECKUX COECIMHEHUSX;

n300paXxaTh CXEMbl CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUAAMH XUMHUYECKHX
CBSI3CH;

PacKpbIBaTh CMBICI MIOHATUN «HMOH», KKaTHOH», «AHUOH», «IJIEKTPOIUTBI», «HEIJEKTPOIUTHI»,
«QJIEKTPOIMTUYECKAS AUCCOLUALUIY, «OKUCITUTEINb), «CTETIEHb OKUCIEHUS», «BOCCTAHOBUTENbY,
«OKHCJIEHHEY, «BOCCTAHOBIICHUEY;

OTIpEe/IEIIATh CTENEHb OKUCIICHNS aTOMa 3JIEMEHTa B COEIMHEHUY;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON TUCCOLUALINN;

COCTABJISITh YPABHEHHUSI SJIEKTPOJIMTHYECKON TNCCOLMALIMN KHUCIIOT, IEJI0YEH, COJIEH;

OOBSICHATH CYIIIHOCTB MPOIIecca SJIEKTPOTUTHUECKON AUCCOLMAIMY U pPeaKuii HOHHOTO OOMEeHa;
COCTaBJISTh MOJHBIE M COKpAIIEHHbIE HOHHBIE YPABHEHUS PEaKINii 0OMeHa;

OIpeJIeNIATh BO3MOXKHOCTD MIPOTEKaHUs PEaKIIUii HOHHOTO OOMEHa;

MIPUBOJIUTH PEAKIIMU, TOATBEPKIAIOIINE KaueCTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB;
OTIPEAEIATh OKUCIIUTEND U BOCCTAHOBUTEID;

COCTaBJISITh YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUii;

Ha3bIBaTh (PAaKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKON peaKIui;

KJIacCU(UIUPOBATh XUMUYECKUE PEAKIIMH 110 PA3IUYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEX/1y COCTaBOM, CTPOEHUEM M CBOMCTBAMHU HEMETAJUIOB;
IIPOBOAUTH OMBITBI 10 TIOJAYYEHHUIO, COOMpPAHMIO M HW3YYEHHIO XHMHYECKHUX CBOWCTB
ra3o00pa3HbIX BEHIECTB: YIJIEKUCIIOT0 ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIE BEIIECTBA: YITICKUCIIBIM a3 U aMMUAK;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/y COCTaBOM, CTPOEHUEM M CBONMCTBAMU METAJLIOB;
Ha3bplBaTh OPraHMYECKHE BEIeCTBa MO MX (opMyie: MeTaH, 3TaH, 3TWJIEH, METaHOJ, 3TaHoJ,
IVIMLEPUH, YKCYCHas KHUCJIOTa, aMMHOYKCYCHas KHUCIIOTa, CT€apUHOBas KHUCIIOTA, OJIEMHOBAs
KHCJIOTA, TIII0K034;

OLICHHMBATh BIMSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPY>KAIOILEN Cpeibl Ha OPraHU3M YEJIOBEKA;
IpaMOTHO 00paIIaThCs C BELECTBAMU B IOBCEITHEBHON XKHU3HH;

OIIPEAEIATh BO3MOYKHOCTHh IIPOTEKAHUs pPEAKIMH HEKOTOPBIX IPEACTABUTEIEH OpraHMYeCKHX
BEILIECTB C KMCIOPOAOM, BOJOPOIOM, METAINIAMU, OCHOBaHUSIMH, TAJIOT€HAMHU.



BBIHYCKHI/IK MOJIYYHUT BO3BMOXKXHOCTb HAYYUTHLCA:

* BBIABUTATh U MPOBEPATH AKCIEPUMEHTAJIHLHO TUIMOTE3bl O XMMHUYECKMX CBONCTBaX BEIECTB Ha
OCHOBE MX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYINATh B XUMHUECKUE PEAKLIUH, O XapaKTepe
U IPOAYKTaX Pa3InYHbIX XUMUUYECKUX PEaKIuil;

*  XapaKTepu30BaTh BELIECTBA IO COCTaBYy, CTPOCHUIO M CBOMCTBAM, YCTaHABIIMBAIOT MPUYHMHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMHU XapaKTEpPUCTUKAMHU BEIIECTBA;

® COCTaBJISITb MOJICKYJIAPHBIC HW  IIOJIHBIC HMOHHBIC YPAaBHCHUSA 110 COKpaH_[éHHLIM HOHHBIM
YpaBHEHUSIM;

® IMIPOTrHO3UPOBATH CIIOCOOHOCTE BCIHICCTBA HNPOABIIATL OKHUCIWUTCIBHBIC HWJIM BOCCTAHOBHUTCIIBHLIC
CBOMCTBA C y4ETOM CTEIIEHEH OKUCICHUS SJIEMEHTOB, BXOISIINX B €r0 COCTaB;

® COCTaBJISITb  YPABHCHUA peaKHHﬁ, COOTBCTCTBYHOIIMX TIOCICAOBATCIILHOCTU npeBpaLueHHﬁ
HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB;

® BBIIBUT'AaTh U MPOBCPATH SKCICPUMCHTAILHO THIIOTE3bI O PE3YyJibTaTax BO3I[CI>1CTBH$I Pa3InYHBIX
(hakTOpOB HAa U3MEHEHHE CKOPOCTU XUMHUUYECKOM peakinu;

* HCIOJIb30BAaTh MNPUOOpPETEHHBIE 3HAHUS JUIS  OSKOJIOTHMYECKH TPAaMOTHOTO TOBEJCHHS B
OKpY>KalolleH cpele;

*  HCIIOJIb30BaTh MPUOOPETEHHBIE KIFOUEBbIE KOMIIETEHIIUH MPHU BBIMOJIHEHUN MPOEKTOB U Y4eOHO-
HCCIIEIOBATENIbCKUX 3a/lad M0 H3YYEHHMIO CBOMCTB, CIIOCOOOB IOJYyYEHUS U pPaclO3HAaBAHUS
BEIIECTB;

° 00BEKTUBHO OLICHUBATh I/IH(bOpMaIII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX ITPpOLCCCaX;

* KpUTUYECKHM OTHOCHUTHCS K IICEBJOHAyYyHOW HH(GOpMaLUU, HETOOPOCOBECTHOW pekiiaMe B
CpeAcTBax MaccoBOi MH(pOpMAIHH;

* 0CO3HaBaThb 3HAYEHHE TEOPETHMYECKHX 3HAHUNW MO XUMHUU I MPAKTHUECKON AeaTeIbHOCTH
YeJI0BEKa;

* CO3/aBaTh MOJEIM U CXEMbl JAJIS pelIeHUs Y4eOHbIX M I03HABaTENbHBIX 3aJay; MOHUMATb
HCO6XOZ[I/IMOCTI) CO6J'IIOI[€HI/I${ Hpe)Il'H/IcaHI/II\/’I, npeajaracMbiX B HHCTPYKOUAX IO UCIIOJIB30BAHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMUU U JP.

4. Conep:xaHue NpOrpamMMbl

Xumus 8 kiaace
(70 yacos, 2 yaca B HeJ1eJI10)
HavanbHble MOHATHS U 3AKOHBI XUMUH

Tena u BemectBa. CBolicTBa BeUIECTB. DTaIOHHbIE (PU3MUECKHE CBOICTBA BellecTB. MaTepuansl U
MmarepHuaioBeeHre. Poilb XMMHM B JKU3HU COBPEMEHHOTo oOmecTBa. OTHOIIEHHE OOIIECTBa K XMMUU:
xemopunus 1 xeMopoous.

Mertoabl  u3yueHuss xumuu. HaOmonenue. DOxcnepument. MogenupoBanue. Mojenu
MaTepuaibHble U 3HAKOBBIE WM CUMBOJIbHBIE.

I'a3pl. XKuakoctu. TBEpasle BemecTBa. B3anmuble nepexoapl MEXy arperaTHbIMM COCTOSTHUSIMU
BEIIIECTBA: BO3TOHKA (CyOnuMaIus) v JaecyOnuManiusi, KOHJACHCAUS U UCHapeHHe, KPUCTALTU3AIN U
TJIaBJICHUE.

®usnyeckue sABJIeHUA. YNCThIe BEMECTBAa U CMECH. | 'OMOreHHbIE U reTeporeHHbie cmecu. CMmecu
razoo0pasuble, kujakue U TBEpAbIE. CrocoObl pas3jieneHuss CMeceil: MeperoHka, WiM AUCTHIUISLNA,
OoTCTanBaHue, QUIBTPOBAHKE, KPUCTAJUIM3AIMS WU BhIMapuBaHue. Xpomarorpadus. [Ipumenenue 3tux
Croco0oB B J1a00paTOPHOI MpaKTHUKe, Ha TPOU3BOJICTBE U B OBITY.

XHWMHYECKHUE AIIEMEHTBI. ATOMBI U MOJIEKYJIbL. [IpocThie U cioHbBIE BelecTBa. AJIIOTpONUs Ha
npuMmepe kuciopoaa. OCHOBHBIE IOJIOKEHHMSI aTOMHO - MOJIEKyJsspHOro yueHus. Mouel. BemectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHSL.

3HaKku (CUMBOJIBI) XUMHUECKUX 3J1eMEHTOB. MHpopmanus, KOTOpYyI0 HECYT 3HAaKH XUMHYECKUX
9JIEMEHTOB. DJTHUMOJIOTHS HAa3BaHUN HEKOTOPBIX XHMMHUYECKUX d3jeMeHTOB. [lepuomuueckas Tabmuna
xuMuuyeckux avieMeHToB J[. M. MenneneeBa: KOPOTKONEPUOIHBIM WM JJIMHHOIEPUOIHBIM BapHUAHTBHIL.
[Tepuonpr u rpynmel. ['maBHas 1 mobovyHas moArpymnmbl, Win A- u b-rpynmnel. OTHOCHTENbHAS aTOMHAS
Mmacca.

Xumunyeckue Gpopmyisl. Uuaekce u koagunueHTsl. OTHOCUTENbHAS MOJIEKYJISIpHas Macca.
MaccoBas 10711 XUMHUYECKOTO 3JIeMeHTa B coequHeHnU. MHpopMalius, KOTOpyIO HECYT XUMUYECKHE



(bopMyIIBI.

Banentnocts. CTpykTypHBIE (OpMYIbl. XUMHUYECKHUE JIEMEHTHI C MOCTOSIHHON M IEePEMEHHOM
BAJIEHTHOCThIO. BbIBOn (opMynsl coenuHeHus 1o BajgeHTHOcTH. OlpelesieHue BaJeHTHOCTU
XUMHUYECKOT0 3JieMeHTa 1o ¢opmyie BemiectBa. CocTaBieHHWE HA3BaHMW COCAMHEHUH, COCTOSIIUX U3
JBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTABA BEILIECTB.

XuMuyeckue peakuuu. PeareHTsl M NpoAyKThl peakuuu. IIpu3HaKM XMMHYECKHX DPEaKLMM.
VYcnoBus ux NMpoTeKkaHus M npekpameHus. Peakuuu ropeHus. DK30TEPMHUUYECKUE U DHIOTEPMHUYECKHE
peakuuu.

3aKOH COXpaHEHUs MacChl BEIIECTB. XuMmudeckue ypaBHeHUsA. (COCTaBICHHE XUMHUYECKHX
ypaBHeHui. HDOpMaIus, KOTOPYIO HECET XUMUYECKOE ypaBHEHUE.

Knaccugukanus XMMHYECKMX peaklUil MO COCTaBy M YUCILYy PEareHTOB M HPOAYKTOB. THIIbI
XUMHUYECKHX peakiuii. Peakuuu coennHeHws, pasioxeHus, 3amenieHus M oOmena. Kartamuzatopsl u
KaTajus.

JleMoHCTpanuu

¢ Komnekus marepuanoB U U3l U3 HUX.

¢ Mogenu, UCIIONB3yeMbIe Ha YpoKax (hU3uKH, OMOIOTHHU U reorpadu.

¢ OObEMHBIE U LIAPOCTEPIKHEBBIE MOJIETN HEKOTOPhIX XMMUYECKHUX BEILECTB.

¢ Mogenu KpuCTAUIMYECKUX PEMIETOK.

¢ CoOupanue npubopa 1Jid NOJyuyeHUs ra3a U IPOBEpPKa €ro Ha FepMETUYHOCTb.

¢ Bosronka cyxoro npja, iiofa nim HapTanuHa.

¢ ArperaTHbI€ COCTOSTHUS BOJIBI.

¢ Paszgenenue 1ByX HECMEUIMBAKOUINXCS KHUIAKOCTEH C TOMOIBIO JEIUTENbHON BOPOHKHU.
¢ JluctuisaTop u ero pabora.

¢ VYcranoBka s GUIBTPOBAHHS U €€ padboTa.

¢ YcraHOBKa JUIs BRITApUBaHM U €€ padoTa.

¢ Komnexmus GbITOBBIX TPUOOPOB At GUIIBTPOBAHUS BO3/AyXa.

¢ Paznenenue kpacsiiero BeuecTsa guomacTtepa ¢ IOMOIIbI0 OyMakHOM XxpomaTorpaduu.
¢ Moaenu atoTpONHBIX MOIM(UKALUI yriiepoJa U Cephl.

¢ Ilonmyuenune o30Ha.

¢ Iloprtpersl n. 4. bepuenunyca u 1. 1. Menneneesa.

¢  KopoTkomepHoaHbelii W JUIMHHONEPHOJHBIM BapuaHThl [lepmoanueckoir cucremer JI. W
Menneneesa

¢ KonctpynpoBanue mapocTepKHEBBIX MOJIETEH MOJIEKYIL.

¢ Amnnapar Kunma.

¢+ PasnoxeHue 6uxpomMarta aMMOHHUSI.

¢ ['opeHue cepbl U MAarHUEBOM JICHTHI.

¢ Iloprperst M. B. JlomonocoBa u A. JI. JIaBya3be.

¢ OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACcChl BEILIECTB.

¢ Topenue poctopa, pacTBopeHHE NMPOYKTA TOPEHHS B BOJIE M UCCIIEJOBAHUE MTOJTyYEHHOTO
pacTBopa JTaKMYyCOM.

¢ BzamMopaeicTBHE COTSHON KUCIOTHI ¢ IIMHKOM.

¢ [lonyuyenue ruapokcuna meau (I1) u ero paznoxkeHue npu HarpeBaHUU.
JlaGopaTopHbIe ONBITHI

O3HaKOMIJICHHE C KOJIJIEKIMEH JTaO0paTOPHOM TTOCY/IBI.

[IpoBepka mpubopa 1Jis MOJIy4eHUs: Fa30B HA TEPMETUYHOCTb.

O3HakOMJICHHE ¢ MUHEpaJIaMu, 00pa3yIOIINMH TPAHHUT.

[IpuroroBneHne reTeporeHHON CMECH MOPOILIKOB CEPBI U JKEJIE3a U UX pa3/IeJICHUE.

BsaumopeiicTBue pacTBOpOB XJIOPUIOB U HOJIUAOB Kallusl C paCTBOPOM HUTpaTa cepedpa.

[Tonyuyenue ruapokcuna meau(ll) u ero B3anmoielicTBUE ¢ CEPHOI KUCIOTOM.

B3anMozencTeue pacTBopa cobl ¢ KUCIOTOMU.

NGk WME

[IpoBepka 3aK0Ha COXpaHEHHsI MACChl BELIECTB HA PUMEPE B3AMMOACHUCTBHS IENOUYN U KHCIIOTBHI.



9. TIIpoBepka 3aKOHA COXpaHEHHUs MACChI BEIIECTB HA IPHUMEPE B3aUMOICHCTBHS IETOUH U CONH
xenesa (11).

10. Pasnoxenune nepokcuaa BOAopoaa ¢ moMompio okcuaa Mapraana (1V).

11. 3amemenue xene30M MeIU B METHOM KYIIOPOCE.

[IpakTuyeckue padoThI

1. 3HakoMCTBO ¢ JabopaTopHBIM 000pynoBaHueM. [IpaBuia TEXHUKH O€30MMaCHOCTH MPH padboTe B
kabuHere Xxumun. Hekotopsie BUIbI padoT.

2. AHaNIU3 OYBEI.

BakHeiilune npeacTaBuTe 1M HEOPraHMYecKNX BellecTB. KosinuecTBeHHbIe OTHOIIEHUS B XUMHMH

CocraB Bo3ayxa. [lonstne 00 0O0BEMHOW 10JIe KOMIIOHEHTa IMPUPOIHON Ta30BOM CMECH —
BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOi CMECH O €ro 00bEeMHOH J10J1e M HA00OPOT.

Kucnopon. O3o0n. [Tonyuenue kucinopoma. Cobupanue u pacrno3HaBaHUE KUCIOPOJa. XHUMHYECKUE
CBOMCTBAa KHCIIOpPOJA: B3aUMOJIEHCTBUE C METAUIaMM, HEMETAJJIaMU M CJIO)KHBIMH BEIIECTBAMHU.
[Ipumenenue kucnopona. Kpyropopot kuciopoja B mpupo/e.

Oxcunpl. OOpa3oBaHue Ha3BaHHU OKCUAOB 1O MX (popmynam. CocraBienne GopMya OKCHIOB IO UX
Ha3BaHusAM. [IpencraBureny oKCHIOB: BOAA U YIJICKUCIIBIN a3, HeranéHas u3BeCTb.

Bonopon B mnpupoge. dusmueckue M XUMHUYECKHE CBOICTBa BOAOPOJA, €ro IOJyYeHHE U
IIPUMEHEHHE.

Kucnotsl, ux cocras u knaccuduxanus. Muaukaropsl. Tadbnuna pacrBopumoct. CossiHas U
CepHasi KMCJIOThI, UX CBOWCTBA U IPUMEHEHHUE.

Comnu, ux coctas 1 Ha3BaHusl. PacTtBopumocTs cosneil B Boze. [IpencraBurenu coseil: XJ1opua HaTpus,
kapOoHaT HaTpusl, pocdaT KaabIus.

Iloctostnnass ABoraapo. KosmmuectBo BemectBa. Monb. MomspHas macca. KpaTHble enuHHIIBI
U3MEPEHUsl KOJIMYECTBA BEIECTBA — MMJUIMMOJb U KUJIOMOJb, MUUIUMOJISIpHAs M KHJIOMOJISpHAs
Macchl BELIeCTBa.

Pac4€rbl ¢ MCNONB30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAS MAaccay, «I10CTOSTHHAs
ABoraapo». 3akoH ABoraapo. MossipHblii 00BEM Ta3000pa3HbIX BemecTB. OTHOCUTEIbHAS TUIOTHOCTH
OJIHOTO rasa o Ipyromy.

KpaTHble equHUIBI M3MEpPEHUs — MUUIMMOJISPHBIA U KUJIOMOJIAPHBIH OOBEMBI I'a3000pa3HbIX
BELIECTB.

Pacu€rbl ¢ nconb30BaHUEM MOHITHH «KOJUYECTBO BELIECTBA», «MOJISIPHAs Maccay, «MOJISPHBIN
00bEM I'a30B», «IIOCTOSTHHAsE ABOTAApO».

Pacu€rbl ¢ Mcronb30BaHUEM MOHATHH «KOJWYECTBO BELIECTBA», «MOJIIPHAs Macca», «MOJISIPHBIN
00BEM T'a30B», «UUCIIO ABOTAIPOY.

I'unpocepa. Kpyrosopor Boael B mnpupoae. dusnueckne M XUMHUYECKHUE CBOICTBAa BOJBI:
B3aUMO/JIEICTBUE C OKCUIAMH.

OcHoBaHus, ux cocraB. PacTBOpUMOCTe OCHOBaHMI B Boje. MI3MeHeHHE OKpacku MHIUKATOPOB B
11es104Hoi cpeae. IIpencraBureny menodeii: ruIpOKCUIbI HATPUS, KaJIUS U KaJbIUs.

PactBoputens m pactBopéHHOE BemecTtBO. PactBopbl. PactBopenue. I'muapatel. MaccoBas nons
pacTBOpéHHOro BemecTBa. Pacué€rsl, CcBA3aHHBIE C HCIOJNB30BAaHUEM TIOHATHSA «MaccoBas A0S
PacTBOPEHHOTO BELIECTBA.

JlemoHcTpanuu

¢ OmnpeneneHue copepx aHus KUCIOPO/Ia B BO3IyXeE.

¢ TlonmyueHue KuciIOpoaa pa3noKeHUEM MEPMAaHTaHaTa KaJlus U MepOKCUIa
BOJIOpO/IA.

¢ CoOupaHre METOJIOM BBITECHEHHS BO3/1yXa U BOJBI.

¢ Pacno3naBanue xucioposa.

¢ Topenue maruusi, xxemnesa, yris, cepsl u pochopa B kucmopoe.

¢ KoJieKkmusa oKCUIoB.

¢ Tlonmydenue, coOupanue u pacrio3HaBaHUE BOJAOPOIA.

¢ T'openue Bogopona.

¢ BzaumoneiictBue Bogopoa ¢ okcuaom meau(Il).

¢ Kosieknus MUHEpaIbHBIX KUCIOT.

¢+ IIpaBusno pa3baBiaeHUs CEPOIl KUCIOTHI.



¢ Kounekuus coneil.
¢ Tabnuia pacTBOPUMOCTH OCHOBAHUM, KHCIIOT U COJIEH B BOJIE.
¢ HexoTtopble MeTauIbl, HEMETAJUIBI U COEITMHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
¢ Mopenb MOISIpHOTO 00BEMA Tra3000pa3HBIX BELIECTB.
JlaGopaTopHbIe ONBITHI
12. TlomyrHeHHE U3BECTKOBOI BOJIBI IPH MPOITYCKAHUM YIJIEKUCIIOTO rasa.
13. Tlonydenme Bomopoaa B3aMMOAECHCTBMEM LIMHKA U COISHOM KMCIOTBL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMM.

15. H3menenue oKpacky UHIMKATOPOB B ILEIOYHON CPEIE.

16. Osnaxkomiienue ¢ npenapaTamMy IOMaNIHEN WM IIKOJIBHOM aNTeuKH — PacTBOPAMU MEPOKCHIA
BOJIOPOJIa, CIIUPTOBOM HACTOMKHM MOJIa M HAIIATBIPHOT'O CIUPTA.
[IpakTuyeckue paboThl

1. TMonyuenue, cobupanue U pacro3HaBaHUE KUCIOPO/IA.

2. Tlonyuenue, coOMpaHUe M PaclO3HABAHUE BOJOPOJIA.
3. IIpuroroBieHue pacTBOPOB COIEM C UX 3aJaHHON MACCOBOM JONIEH.

OCHOBHBIE KJIACCHI HEOPraHUYECKHUX COeIMHEHM I
O06oOmenue cBeneHuld 00 OKcHIAxX, MX KiacCHU(UKAIlMU, Ha3BaHMUSIX W CBOMCTBaX. CrocCOOBI
MOJTYYEHUST OKCUJIOB.

OcHoBaHus, WX Kiaaccu(UKaIys, Ha3BaHUS M CBOMCTBA. B3amMojaeicTBHE C KHCJIOTaMH,
KHCIIOTHBIMU OKCHJIaMH W COJIIMH. Pa3jiokeHne HepacTBOPUMBIX OCHOBaHWN. CIIOCOOBI MONTYYCHHS
OCHOBaHHI.

Kucnorel, wux Kmaccupukamus W Ha3BaHus. OONME XUMHYECKHE CBOWCTBA  KHCIOT.
B3auMozeiicTBue KHCIOT € MeETalulaMH. ODJIGKTPOXUMHUYECKUM pSAA  HaANpsSOHKEHUH  METalIOB.
Bs3anMoelicTBHE KUCIOT ¢ OKCHUIAMU METAJJIOB.

B3aumopeiicTBue KHUCIOT ¢ OCHOBAaHMSIMH — peakIusi HeWTpamu3anuu. B3zauMmopeicTBHe KHUCIOT C
consimu. [TomydeHre OECKUCIOPOTHBIX ¥ KUCIOPOACOACPKAIMIUX KUCIIOT.

Conu, ux knmaccudukanus u cBorcTsa. BzanmosecTBue coneit ¢ MeTaniaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumoaencTue coiiei ¢ COIsIMH.

l'enernyeckue psapl MeTamia W HeMmeTaiia. [‘eHeThueckas CBsI3b MEXIy KiaccaMu
HEOPTaHMYECKUX BEIICCTB.

JIabopaTOpHBIE OIBITHI

17. BzaumogelicTBue okcuaa Kaiablys ¢ BOJOM.

18. TMomyTHEHME N3BECTKOBOM BOJIBI.

19. Peakius Heiirpanuzanun.

20. IMonyuenne ruapoxcuaa Meau (1) u ero B3auMoeHCTBIE ¢ KUCTOTOM.
21. Pasnoxenue ruapokcuaa meau (I1) mpu HarpeBanumy.
22. B3auMoielcTBUE KUCIIOT ¢ METAIIAMH.

23. BzauMmoeiicTBHE KUCIIOT C COISIMHU.

24. O3HaKOMIIEHHUE C KOJUIEKIHEH COJICH.

25. Bzanmogeiictue cynbdara meau (I1) ¢ sxenesom.
26. BzauMoseiicTBue cosneil ¢ consMu.

27. T'eneTnyecKas CBSI3b Ha IPHUMEPE COCAUHEHUI MEIH.
[IpakTuyeckue padboThI

4. PenieHne SKCIIEPUMEHTAIBHBIX 3a/a4.

Iepuonuyeckuii 3axoH u [lepuoauveckas cucreMa XUMHYECKHX 3JI€MEHTOB
. 1. MeHnaeJieeBa H CTPOECHHE aTOMa

EcTtecTBeHHBIC CeMENCTBA XMMHUYECKUX HJIEMEHTOB:IIEIOYHBIE U IIEIOYHO3EMEIbHBIE METAILIBI,
rajJloreHbl, WHEpTHhIE (Osaropoanbie) raszbl. AMQoTepHOCTh. AMGMOTEpHBIE OKCHUABI U THUAPOKCHIBI.
KommuiekcHsie comu.

Otkpeitue [I. . MenneneeBbim Ileproguueckoro 3akoHa M co3faHue uMm Ilepuoauueckoi
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.

ATOMBI Kak (popMa CyIIECTBOBAaHUS XMMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEJCHHUS O CTPOCHHUU
aToMoB. JlokazaTenbCcTBa CIOKHOCTH CTpoeHus1 aToMoB. OnbIThl Pezepdopaa. [Inanerapuas moaens



CTPOEHHUSI aTOMa.

CocTtaB aTOMHBIX fJ€p: NPOTOHBI, HEUTpOHBL. OTHOCUTENbHAs aToMHas Mmacca. B3aumocBs3b
MOHATUH TIPOTOHY», KHEUTPOH», KOTHOCUTEIbHAS ATOMHAsI Macca.

Muxkpomup. DiekTpoHbl. CTpOEHUE JICKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKUX 3J1eMeHTOB NoNo
1-20. [TonsiTHe 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

W3otonbl. @Pusnyeckuil cMmbicn  cuMBOIMKU  [lepumonnueckoit cuctemsl. CoBpeMeHHas
dbopmynupoBka Ilepuoanueckoro 3akoHa. Mi3aMeHeHUs CBOMCTB 3JIEMEHTOB B IMEPUOJAX U TPYIIax, Kak
(GyHKLUS CTPOEHUS 3JEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucThKa 3JEMEHTa-MeTaula M JJIEMEHTa-HeMeTaula [0 MX IOJIOKEHUI0 B
Ilepnonnueckoi cucreMe xuMuyeckux aemeHToB /. . Menneneesa.

JeMoHcTpanuu

¢ Paznuunble GopMbI TAONINI TEPUOAUUECKON CUCTEMBI.
¢ Mogemuposanue noctpoenus [lepuoanueckoii cucremst . 1. Menneneesa.
¢ Mogenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

¢ Moyenu aToMOB 3JIeMeHTOB 1—3-T0 TIeproI0B
JlaGopaTOpHBIE OMBITHI.
28. Ionyuenue aM(pOTEPHOrO IHAPOKCHIA U UCCIIEIOBAHUE €I0 CBONCTB.

XuMnueckas cBsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUH

Honnast xumuueckasi cBsizb. VloHBI, 0Opa3oBaHHbIE aTOMaMU METAJJIOB U HeMeTaioB. CXeMbl
0o0pa3oBaHUsI MOHHOW CBsA3M JUIsl OWMHApHBIX coeAuHeHWH. VOHHblE KpUCTAJUIMYECKHE PEILETKU U
¢u3nveckre CBOMCTBA BEHIECTB C TUM TUIIOM petiéTok. [ToHsTre 0 (hOpMyITbHON €TUHHIIC BEIIECTBA.

KoBasieHTHass XuMHuecKasi CBS3b. OJEKTPOHHBIE U CTPYKTypHble (Gopmyibl. KopaneHTHas
HermoysipHast  cBsi3b. CxXeMbl 00pa3oBaHMs KOBAICHTHOW CBS3M Ui OWHAPHBIX  COCIMHEHHIA.
MoutekyisipHbIE U ATOMHBIE KPUCTAJUIMYECKUE PELIETKH, U CBOMCTBA BEILECTB C 3TUM TUIIOM PELIETOK.

DNEeKTPOOTPULIATENBHOCTh. P anekTpooTpuniatenbHOCTH. KoBasieHTHas moJispHas XMMHUYEecKas
cBsa3b. Junonb. Cxembl 00pa3oBaHMs KOBAJIEHTHOH MOJIAPHOM CBA3M Ui OMHAPHBIX COEIMHEHHH.
MonexyIsipHbIE M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOWCTBA BEIIECTB C 3TUM THUIIOM PEMIETOK.

Merannuueckass XMMHUYECKasi CBSI3b M METAJUIMYECKas KpUCTauMueckas pemérka. CBoicTBa
BEILECTB C TUM THUIIOM peIIETOK. EnvHAas npuposa XUMAYECKHUX CBA3EH.

Crenenp oxucieHus. CpaBHEHME CTENIEHUM OKUCIEHMs M BaJleHTHOCTH. [IpaBmna pacuéra
CTENeHEeW OKUCIIEHUS 110 PopMysIaM XUMUYECKUX COETUHEHUI.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakiuu. OnpeneneHue CTENEHEW OKUCIEHHS Ui
AJIEMEHTOB, OOpPa3yIOIIMX BEIIECTBA pa3HbIX KiaccoB. Peakunu MOHHOrO OOMEHa M OKHCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCINUTENb W BOCCTAHOBUTENb, OKHMCIEHHE W BOCCTAHOBJICHHE.
CocraBiieHHE YpaBHEHMI OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUA METOIOM  3JIEKTPOHHOTO
Gananca.

JlemMoHcTpanuu

¢ Bugeo ¢parmMenTs u cnaiiasl «loOHHAsS XUMHYECKas CBS3h ».

¢ Kounnekuus BenecTB ¢ MOHHOW XMMHUYECKOM CBSI3BIO.

¢ Mojenu HOHHBIX KPUCTAJUTMYECKUX PEIIETOK.

¢ Bugneodparments! u cnaiinbl «KoBaneHTHass XUMHYECKAst CBS3bY.

¢ Kounekius BemiecTB MOJIEKYISIPHOTO U aTOMHOTO CTPOCHHUS.

¢ Mojenu MOJIEKYJSIPHBIX ¥ aTOMHBIX KPUCTAJUTHUECKUX PEIIETOK.

¢ Bugneodparments! u cnaiinbl «MeTamnueckas XUMHIeCKast CBSI3bY.

¢ Komnekuus «MeTauibl U CILIaBbD».

¢ BsaumojeiicTBuE IUHKA C CEPOH, CONTHOU KUCIOTOH, Xstopuaom meau (I1).
¢ T'openue maruus.

¢ BzaumopelicTBue XJIOPHON U CEPOBOJOPOTHOM BOIBI.
JIaGopaTopHBIE OIBITHI
29. U3roToBnenure MOJENH, MIUTIOCTPUPYIOLIEH CBOMCTBA METAIITMYECKOMN CBA3H

Xumus 9 kiaace
(68 uacos, 2 yaca B HeJ1eJI10)



IloBTOpEeHue U 00001IeHNeE CBeIeHUIT 0 Kypcy 8 Kiacca.

bunapupie coenunenus. OKCHIBI coyieoOpa3yrone W HecojeoOpasyromue. [ MIpOoKCHIB:
OCHOBaHHUsA, aM(oTepHbIe, KUCTO0ThI. CpeHue, KUCIIbIe, OCHOBHBIE COJIU.

OO6o0menre CBEIEHU O XUMHUYECKHX peakuusx. Kiaccudukamuss XUMHUYECKUX PEaKIUN 10
pa3IMYHBIM OCHOBAaHUSM: COCTaBYy M YHCIY PEardpyrolnX H OOpa3yIIIUXCS BEIIECTB, TEILIOBOMY
a3 dexTy, HanpaBJICHUIO, U3MEHCHHUIO CTEIICHEeH OKHUCICHHUS SJEMEHTOB, OOpa3yIOIIUX pPearupyroriue
BEIeCTBa, (Das3e, CMOJIb30BAHUIO KaTallu3aTopa.

[TonsATHE O CKOpPOCTH XMMHYECKOW peakinuu. DakTophl, BIMSAIONIME HA CKOPOCTh XUMHYECKHX
peakuuii: NpUpOAA PEArupyOIIMX  BEHIECTB, WX  KOHLEHTpalus, TEMIleparypa, IUIOLIAb
COTNIPUKOCHOBEHUS, HATMYKE KaTtanu3aTopa. Karamus.

JIeMoHCTpalluu

¢ O3HaKOMIICHHUE C KOJUICKIMAMU METAJIJIOB U HEMCTAJIJIOB.

¢ O3HaKOMIICHHUE C KOJUICKIHUAMHA OKCHUJI0B, KUCJIOT 1 COJIeHi.

¢ 3aBHCHUMOCThH CKOpPOCTH XHUMHYECKOU pE€aKuuu OT HNPUPOJAbl pCArupyronux BEIICCTB.

¢ 3aBHCUMOCTH CKOpPOCTH XHUMHYCCKOU pPC€aKkuun OT KOHOCHTpAalUU pCarupyromunx BEUICCTB.

¢ 3aBHUCHUMOCTb CKOPOCTH XUMHUYECKOU PEaKLMH OT IIOLAIN
CONPUKOCHOBEHMSI pEarupyrolnX BEIECTB («KUIISIILIUAN CTION»).
¢ 3aBHUCHUMOCTb CKOPOCTH XMUMHUUYECKOW PEaKLMH OT TEMIEPATYPhI PEarupyrOIIUX BELIECTB.
JlabopaTOpHBIE OMBITHI
B3anmoaeiicTBre aMMHaka U XJ0pOBOJIOPOIA.

Peaknus HeliTpanusanuu.

Habmronenue ternoBoro s dexra peakuy HeHTparn3aum.
BsaumoseiicTBre cepHoii KHCIOTHI ¢ okcumaom meu (I1).
Paznosxenune nepokcuaa BOIOPO/Ia C TOMOIIBIO0 KaTana3bl KapToders.

3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKLMK OT MPUPOABI PEarpyOIINX BEIIECTB HA MPUMEpPE
B3aMMOJICHCTBHS PAcTBOPOB THOCYIb(haTa HATpUs M Xjopuaa Oapus, TuocyiabpaTa HATPHUS U
COJITHOM KHCIIOTBHI.

7. 3aBUCHMMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMU OT MPUPOJbI METAIUIOB TIPU MX B3aMMOJEHCTBUHM C
COJISTHOM KUCJIOTOM.

8. 3aBHCHMOCTD CKOpPOCTH XUMHYECKON peaknun OT MPUPOABLI KUCIOT IIpHU B3aHMOJEUCTBUM HUX C
KEIIC30M.

9. 3aBHCMMOCTBL CKOPOCTH XUMHYECKON PEAKIIMU OT TEMIIEPATYPHI.
10.  3aBHCMMOCTB CKOPOCTH XMMHYECKOW PEAKIIMH OT KOHIIEHTPALIUH.

11. 3aBuCMMOCTH CKOPOCTH XHMHUYECKOM pEaKIWu OT ILIOMIAJX CONPMKOCHOBEHWS PEarupyrommx
BEIIECTB.

ok wnE

12.  3aBUCHMMOCTB CKOPOCTH XMMHYECKOM PEaKIMU OT KaTaJIn3aTopa.

XuMu4ecKHe peakuuu B pacTBOPax 3JIEKTPOJIUTOB.

[TonsiTHe 00 ANEKTPONUTUYECKON AMCCOIMAIMH. DJICKTPOIUTHI U HEIIEKTPOJUTHL. MexaHu3m
JTMCCOLMAIMU  AJIEKTPOJIUTOB C PAa3JWYHBIM XapakTepoMm CBa3U. CTENeHb AIEKTPOIUTUYECKON
nucconuanui. CHUIIbHBIE U C1a0ble SIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPUH ICKTPOIUTHIECKON nuccornmanuu. Knaccudukanus HoHOB U BX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK 3IEKTPONUTHI. VX Knaccudukamus u quccoryanusi.

OO0mue XMMHUYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKW WHJIMKATOPOB, B3aMMOJICUCTBHE C
MeTaJUlaMH, OKCUJaMH U THAPOKCHUJIAMU METAJUIOB M COJSIMU. MOJEKYJISIpHbIE U MOHHBIE (MIOJIHBIE U
COKpaII¢HHBIC) YPABHEHHS PEaKITUH.

XUMHUYECKUN CMBICII COKPALIEHHBIX YPABHEHUM. Y CIOBUS NPOTEKAHUS PEAKLIUA MEXAY DIEKTPOIUTAMHU
JIO0 KOHIIA. Ps1 akTHBHOCTH METaJIIOB.

OO01Ire XMMUYECKUE CBOMCTBA IIe/I0Ueii: B3aUMOACHCTBUE C KUCIIOTAMH, OKCHIAMH HEMETAJLIOB,
comsimu. OOImMe XMMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUWM: B3aMMOJCHCTBHE C KHUCJIOTAMH,
paziioKeHUe NpU HarpeBaHUU.

OO0mue XWMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH, MIEIOYaMHU,
COJIIMU M MeTaJiilaMu. B3anmoelicTBHe KUCIBIX COJIEH CO IeI0OYaMu.

IM'uaponus, kak 0OMEHHOE B3aUMOJICHCTBHE CONIeH ¢ BOJOW. ['MAPOIN3 COMM CHIIBHOTO OCHOBAaHMSI
1 cnaboit KucnoThl. ['MApOIN3 conu c1aboro OCHOBaHUS M CHIIbHOM KucioThl. [llkana pH.



CgolicTBa KUCIIOT, OCHOBAHHM, OKCUJIOB U COJIEH B CBETE TEOPHUU AJIEKTPOITUTUUECKOMN
AJucconuanm U OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
JleMoHCTpanuu.

¢ HcnbrTanue BEUIECTB U UX pACTBOPOB HA 3JIEKTPOINPOBOIHOCTD.
¢ 3aBUCHUMOCTb JIEKTPOIPOBOIHOCTH YKCYCHOU KUCIOTHI OT KOHILIEHTPAIUH.
¢ JIBMKEeHUE OKpAIICHHBIX HOHOB B 3JIEKTPUUYECKOM IOJIE.
¢ OmpexeneHue xapakrepa cpeapl B pacTBOpax Cojei.
JIabopaTopHBIE OMBITHI.
13. Tucconnanus cnabbIxX SIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. ismenenune oxpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakuus HeliTpanu3aiuy pacTBOpa MIENOYH Pa3IMYHBIMU KUCIOTAMH.
16. Tonyuenue runpoxcuna meau (I1) 1 €ro B3auMOIEHCTBUE C PA3ITMYHBIMK KHCIOTAMH.

17. BzaumoneiicTBre CUIBbHBIX KMCIOT ¢ okcumoMm meau (10).
18-20. B3anmoieiicTBIE KUCIIOT C METaJLIaMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonydeHue cTyHs KPEMHUEBOM KMCIOTEL

23. KauecTBeHHas peakLys Ha XJIOPUJL - MU CyIb(aT-uOHbI
24. I3Menenne 0Kpacky UHAMKATOPOB B LIEIOYHON Cpeje.
25. B3aumoneiicTBue 1menoueii ¢ YTJIEKUCIIBIM Ta30M.

26. KauecTBeHHas peakLys Ha KATHOH aMMOHHUS.

27. Ionyuenne rugpoxcuna meau (II) u ero pasnoxenue.
28. B3aumoelicTBrEe KapOOHATOB C KHCIOTAMH.

29. Tonyuenune rugpokcua xenesa (11).

30. BzaumopeiicTere xenesa ¢ pactsopom cyiabdara meau (I1).
[IpakTrueckune paboTh

1. CBoiicTBa KHUCJIOT, OCHOBaHI/Iﬁ, OKCHJIOB U COJIEH B CBETE TCOpHUUn BHCKTPOJII/ITI/I"ICCKOI\/’I
JUucconranuu 1 OKHCIUTCIbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ

HemeTajuibl 1 MX coeJUHEHUS.

CrpoeHne aToMOB HEMETalNIoB W uxX mnojoxeHue B Ilepuoauueckoit cucteme. Psn
EKTpooTpHULaTeabHOCTU. Kprcrammmyeckue peléTki HEMETauIOB — IMPOCTBIX BEIIECTB. AJUIOTPONUS
n e€ npuuuHbl. Pusznyeckue cpoilcTBa HemerayuioB. OOIIME XMMHMYECKHE CBOMCTBA HEMETAJIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l"asiorensl, cTpoeHne UX aTOMOB M MOJIeKYyJl. PU3NYECKHEe U XMMUYECKHUE CBOMCTBA TaJOTE€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT MX IoJokeHus B llepmonnueckoit
cucreme. Haxox/ieHre rajJoreHoB B MPUPOJIE U UX MOTy4YeHHe. 3HaYeHUe U MPUMEHEHHE raJIoreHOB.

I'amoreHoBOIOpOABI M COOTBETCTBYIOIIME WM  KUCJIOTBL:  IUIABUKOBAf, CoJIsIHAas,
OpomoBoAOpoHas, HojoBojgoponaHasd. ['amorenuzasl. KauecTBeHHbIE peakUU Ha TaJOTe€HUI-HOHBI.
[IpuMeHeHHe COeAMHEH U raIOTeHOB U UX OMOJIOTHYECKasi pOJlb.

O6mas xapakrepuctuka aaemMeHToB VIA-rpynmnel. Cepa B npupojie u €€ mojsyuyeHue.
AnnoTtpornHbie MOIM(UKALIUU CEPBI U UX CBOMCTBA. XMMHUECKHUE CBOICTBA CEPhI U €€ IPUMEHEHHE.

CepoBoJIOpOJI: CTPOEHHE MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE CBOICTBa, IOJIyueHHE U
3HaueHue. CepoBoiopoanas kuciota. Cynbpuabl 1 ux 3HaueHue. JIIoMUHO(OpHI.

Oxcun cepsl (IV), cepHucras kuciora, cyabpuTsl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxkcun cepol (VI), cepnast kucnota, cynbdarsl. Kpucramnoruaparsl. KauecTBeHHas peakmus Ha
Cynb(ar-uoH.

CepHasg KHCIIOTa - CHJIBHBIA 2JIEKTPOJaUT. CBOWCTBAa pa30aBIICHHOW CEPHOW KHUCIOTHI, Kak
TUIMYHOW KHCJIOTHI: B3aUMOJICHCTBHE C MeTalllaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHIAMH,
OCHOBAHHUSAMH U aM(OTEPHBIMH I'MJIPOKCUAAMU, coyisiMu. KauecTBeHHas peakius Ha Cynb(aT-noH.

OOmast xapakTepucTHUKa 3JeMEeHTOB VA-rpynmbl. A30T, CTPOCHHUE aToMa U MOJIEKYJIbI.
dusnueckue U XUMUYECKHE CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECcKas poJlb.

AMMHaK, CTpOEHUE MOJIEKYIbI U (PU3NYEeCKHe CBOMCTBA. AMMHayHas BOJIa, HAIIATBIPHBIA CIIUPT,
ruapar aMMmuaka. JIOHOpPHO - aKIEeNTOpHBIH MEXaHW3M O0pa3oBaHMs KaTHOHAa aMMOHHUS.
BoccranoBurenbsHble cBoMicTBa aMMHaka. Conu aMMOHHUS M UX NIpUMeHeHHe. KauecTBeHHas peakuys Ha
KATHOH aMMOHHUSL.



Oxkcuapl a30Ta: HecoueoOpa3yronue U KUCIOTHBIC. A30THCTasi KUCIOTa M HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydyeHne U cBorcTea. Hurparel.

dochop, crpoerne aroma u amwiorponus. Dochumael. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Docharel. Dochopubie ynodperus. MHCEKTHIHIB.

OOmas xapakrepuctuka 3meMeHToB |V A-rpynmbsl: 0COOEHHOCTH CTPOCHHS aTOMOB, IMPOCTBIX
BEILIECTB U COCIMHEHUI B 3aBUCMMOCTH OT TOJI0KEHUA 3JIeMEHTOB B [leproanueckoi cucreme. Y epo/.
AmnotponHele  Monudukauuu: anmasz, rpagur. AmMopdHBII yriaepog U €ro copra:  caxa,
aKTUBUPOBAHHBIM  yronb. Ajcopbumsa. XuMudeckue CcBOMCTBa yriepoga. Kokcoxmmuyeckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousr.

Oxkcun yriepona(Il): crpoenue Monexyibl, nojiyueHue u ero cBoicrBa. Oxcun yriaepona(IV):
CTPOECHHUE MOJIEKYJIbI, MOJYYEHHE WU €ro CBOWCTBA. YTrojibHas KuciaoTra. Coiau yrojbHOW KHCIIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYECKas M MUIIEBAast COJA.

Heoprannueckne # OpraHMYecKuMe BEUIECTBA. YTJIEBOAOPOAbL. XHMHUYECKOE CTPOCHHUE
OpPraHMYECKUX BEILECTB, KAaK MOPSAI0K COEUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 5TaH, Kak NpPEIEIIbHBIE YITIEBOAOPOABl. OTWIEH W AaleTUIEH, KaK HENpeIelIbHbIC
(HeHachlILIeHHbIE) YIiIeBOAopoibl. ['opeHue yrieBogopoioB. KauecTBeHHbIE peakIMi Ha HENpEeIbHbIE
COEIMHEHMUS.

OTWIOBBIN CIUPT, €ro MoJlyueHue, MpUMEHEeHUe U Qusnosioruyeckoe aeiicrsue. TpéxaToMHBbIHM
cnupT raunepuH. KadecTBeHHas peakids Ha MHOTOATOMHBIE CHUPTHI. YKCYCHasl - NPEJCTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoiictBa. Kpemuuii B npupone. Cunuiuasl u cunad. OKkcun
kpemuus (1VY). KpemHueBas kuciora u €€ coiu.

[IpousBoncTBO crekia u nemeHTa. [IpoayKius cuilMKaTHON IPOMBILUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTHyueckoe BOJOKHO.

Hemerannel B npupoge. ®@pakuvoHHAs MEpPeroHKa >KUIAKOTO BO3JyXa Kak CIOCO0 MOIYy4eHHUs
KHCIIOpo/ia, a30Ta, aproua. [Tomyuenue gpocdopa, kpeMHus, Xjaopa, Hoaa. DIEKTPOIU3 paCTBOPOB.

IlosnydyeHne cepHOM KHUCIOTBI: ChIPbE, XUMHU3M, TEXHOJIOTHYECKAs CXEMa, METOJ KUIIALIETO €05,
MPUHLMIIBL TEIUI0O0OOMEHa, NPOTHUBOTOKA M HMpKymauuu. OneyMm. [Ipon3BoacTBO aMMuaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs CXEMa.

JleMoHcTpanuu

Komiekuust HemeTaos.

Monenu KpucTaNInYecKUX PeIéToK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaATOpP U NPUHIMIIBI €70 PaOOTHI.

I'openne HeMeTaI0B - MPOCTHIX BEIIECTB: cepbl, Pochopa, APEBECHOTO YIIIS.
OO0pa31ibl TajJoreHoB - IPOCTHIX BEIIECTB.

B3aumoeicTBue rajloreHoB ¢ METaIIaMH.

BriTecHenue xsopa OpoMoM min ioj1a U3 pacTBOPOB UX CoJei

Komekuust npupoAHbIX COETMHEHUH XJI0pa.

B3aumopeiicTBue ceprl ¢ MeTaJlJIaMHy.

I'openue cepsl B kuciopoe

Komnexmus cynbuaHbIX py.

KauecTtBeHHas peakuus Ha CylIbQUA-HOH

Ob6eciBeunBaHNE OKPALICHHBIX TKaHEH U IBETOB CEPHUCTHIM T'a30M.
B3anMopeicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEMBIO.
OOyrinuBaHHe OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHOM CEpHON KHCIOTOM.
Huarpamma «CocTaB BO31yXa».

BuneodparmenTsr u cnaiias «IItuasu 6azapsiy.

[Tony4yenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA.

Paznoxenue 6uxpomara aMMOHHSI.

B3auMozeicTBre KOHLIEHTPUPOBAHHOM a30THON KMCJIOTBI C MEBIO.

['openue yepHoro nopoxa

PasnosxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojbKa B HEM

OO6pa31pl NpUPOAHBIX COeAUHEHUH (ocdopa.

I'openune dochopa Ha Bo3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro ¢ocdopa u UCIBITAaHUE €TO CBOWCTB




o Komrekmus «O0pa31sl MPUPOIHBIX COSAUHEHUHN YIIepOaa»

e [loprper H. 1. 3enunckoro. Iloromenrne akTMBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLIECTB
WJIU Ta30B.

e YCTpoHCTBO MPOTUBOTA3A.

Mopenu MONEeKyJl METaHa, 3TaHa, TUICHA U alleTUJICHA.

BsaumoneiicTBue sTriieHa ¢ OpOMHOM BOJION M pacTBOPOM IEPMaHraHATa KA.

OO0mre XMMUYECKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOW KUCIIOTHI.

KauecTBenHas peakuys Ha MHOIOATOMHBIE CIIUPTHI.

Konnexuust «O6pasibl NpUpPOAHBIX COCTUHEHUM KPEMHHUS».

Komnexknus crekna, KepaMHMKH, HEMEHTA U U3JI€IIUI U3 HUX.

Komnnekuust npoaykuuu CUIIMKaTHOW MPOMBIILIIIEHHOCTH.

e BuzaeodparmenTs u cnaiiasl « [pon3BOACTBO CTEKIa U LIEMEHTa.

e Komekuus «lIpupoansie coeqMHEHUST HEMETAIIOBY.

e BuzaeodparmenTs u cnaiiapl «OpakiinoHHas MePEeroHKa KHUAKOTO BO3AyXa»

Buneopparmentst u cnaiigel  «[lomydyenue Bomopoda, KHCIOpoAa U TaJIOTEHOB

ANEKTPOIIUTUYECKUM CIIOCOOOM.

Mopenu anmapaToB AJIs IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mopenp Kunsimero cios.

Mopaeinb KOJIOHHBI CUHTE3a aMMHUAKa.

BuneodparmenTst u cnaiiasl «[Ipon3BoACTBO CEpHON KUCITOTHI.

Buneodparments! u cnaiasl «IIpon3BoacTBO aMMuaKay.

Komnexkuust «CpIpb€ 115 MOTYyYEHUsI CEPHOU KUCTOTBI».

JIaGopaTopHbIE ONbITHI

31. PacriosHaBaHUe raloreHKI-HOHOB.

32. KauecTBeHHBIE pEAKIIMHU Ha CYIbPaT-HOHBL.

33. KauecTBeHHas peakius Ha KATHOH aMMOHMSL.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KaK JJIEKTPOJIUTA.
35. KauecTBennsle peakiuu Ha pochaT-1uoH.

36. ITonyuenue U CBOMCTBA YrOJILHON KUCIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TIpormyckaHue yriieKUCIIOro ra3a uepe3 pacTBOp CUIIMKATA HATPHS.
IIpakTHyeckue paboThl

2. Vi3yuenue CBOWCTB COJISTHON KHMCIIOTBI.

3. 3yuenne CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyveHne aMMHUaKa ¥ U3y4E€HHE €r0 CBOKWCTB.
5. IMonyuenue yriaekucioro raza ¥ M3y4eHne ero CBOWCTB.

MeTtaJJIbl M MX COEAMHEHUA

ITonoxxenue mertamioB B llepuoanueckoi cucreme xumuueckux aneMeHToB [[. . Menneneesa,
CTPOCHUE HX aTOMOB W KpPHUCTAUIOB. MeTajuMueckas CBSI3b W METAJNIMYECKas KpHUCTaJUIMYecKast
pemérka. Ouznueckre CBONCTBA METAIIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOIIAsl CIIOCOOHOCTb,
MIaCTUYHOCTh. CTuTaBbl YEPHBIC U IIBETHHIE.
Meramibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUH Pl HanpsbKeHUW. B3zaumoaelicTBre METamioB C
HeMeTaJUIaMH, OKCHIaMH, KUCIIOTaMH, COJISIMHU. AJTFOMUHOTEPMHS.
CtpoeHre aTOMOB M MPOCTHIX BEIIECTB MICIIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX M XUMHUECKUX
CBOWCTB WIEJIOYHBIX META/UIOB OT 3apsiioB siAep MX aroMoB. OKCUABI M THAPOKCHUIBI IEIOYHBIX
METaJUIOB, UX IOJIy4YeHHE, CBOMCTBA, NpUMEHEHUE. BaxxHellume coiu MIENOYHBIX METaUIOB, HUX
3HAYEHUE B )KMBOW U HEKMBOU MPUPOJIEC U B KU3HU YEIIOBEKA.
CrtpoeHre aTOMOB M TMPOCTHIX BEIIECTB MICIOYHO3EMEIbHBIX METAIOB. 3aBHCUMOCTh (DU3HUECKUX U
XMMHYECKUX CBOMCTB WIEJIOYHO3EMEIbHBIX METAJUIOB OT 3apsAloB saep uX atomMoB. OKcHABl U
TUAPOKCHU/IBI IIEIOYHO3EMENbHBIX METANIOB, MX IMOJyY€HHE, CBOMCTBA M TNpUMEHEHHE. Baxueilmue
COJIM IIEJIOYHO - 3€MEJbHBIX METAJJIOB, UX 3HAYCHHE B MPHUPOJC M KU3HHU 4YeloBeka. KapOoHaTwl m
THJIPOKapOOHATHI KaJIbIIHA.
XKéctkocTh BonbI: BpeMeHHas U ocTostHHas. CriocoObl ycTpaHeHUs BpeMEeHHOM KEcTKocTH. CIocoOb!



YCTpaHEHUSI TMOCTOAHHOM KECTKOCTU. MoHuThl. CoeNUHEHUA allOMHHUSA B NPUPOJE. XUMHUUYECKHUE
cBoiicTBa amomMuHMSI. OCOOEHHOCTH OKCHIIA U TUAPOKCHA aTIOMUHUS KaKk aM(OTEPHBIX COCTUHEHUIA.
Baxneiimme conu amoMuHus (XJI0pUI, Cyabdar).

OcobOenHocTu cTpoeHHs aroMa xene3a. JKeme3o B mpupoze. Baxkneitmme pynbl xene3a. OKCHUIBI H
ruapokcuabl xenesa (I1) u sxenesa (I1I). Comu xenesa (I1) u sxenesa (I1I). O6HapykeHHE HOHOB KATHOHOB
JKeJle3a B pacTBOpe. 3HAaUEHHUE COEIMHEHUI JKeme3a.

Koppo3ust xumudeckasi v 3JIeKTpoOXUMHUYeckasi. 3allluTa METauIoB OT KOppo3uu. MeTaisl B IpUpojie: B
cBOOOJHOM BuUje U B Bujae coequHeHuil. [lonstue o metamurypruu. UY€pHas M 1LBETHAs METaLTyprus.
[TupomeTannyprus, THAPOMETAJUTYprusi, sJeKkTpoMeramnyprus. Jlomennsiii mponecc. Ilepepaborka
YyryHa B CTaJlb. DJIEKTPOJIM3 PaCILIaBOB.

JeMoHcTpanuu

¢ BsauMmojelcTBUE HATPHUS, JIMTUS U KaJIbIUs C BOJIOM.

¢ TopeHue HaTpusi, MarHus U >kelie3a B KUCIOPOJIE.

¢ Bcmnblllika TEPMUTHON CMECH.

¢ BsauMojelcTBME CMECHU TTOPOILIKOB CEPBI U JKEJe3a, IUHKA U CEPHI.
¢ BzamMojeiicTBHE alIFOMUHUS ¢ KHCIOTaMU, IMICI0YaMHi U BOJIOM.

¢ BzauMojelcTBUE Kele3a U MEJIU C XJIOPOM.

¢ BsaumopeilictBue Meau C KOHUEHTPUPOBAHHOM CEPHOM KHCIOTOM M a30THOW KUCIIOTOM
(pa36aBIeHHOM U KOHIICHTPUPOBAHHOM ).

¢ Oxkpacka IUIaMEeHU COETMHEHUSIMU 11IE€JI0YHBIX METAJUIOB.

¢ Oxpacka IUIaMEHU COEIMHEHUSAMU IETOYHO3EMEIBbHBIX METAJIIIOB.

¢ Tamenue u3Bectu BOIOM.

¢ Ilomyuenue xE€CTKON BOJbI B3aUMOJICHCTBUEM YIIIEKHCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
¢ YcrpaHeHHe BpEMEHHOM KECTKOCTH KUIISTYEHUEM U JO0OABKON COIBI.

¢ VYcTpaHeHue NOCTOSIHHOM jKECTKOCTH 100aBKOM COJIBI.

¢ VIOHUTHI M IPUHIUI UX JeHCcTBUS (BUAEO(PATrMEHT).

¢ Komnexuus npupoaHBIX COCUHEHNIN aTFOMUHUS.

¢ Bupneodparments! u cnaiiapl «OKCu aTlOMUHUS U €70 MOAU(PUKALIUN.

¢ Tlonyuenue am(poTepHOro rUAPOKCH]IA ATTFOMUHMS U HCCIIEI0OBAHNE €TO CBOWCTB.
¢ Komnexknuus «XnMHYECKHE UICTOYHUKH TOKa».

¢ Pe3ynpTaThl JIUTEIBHOIO KCIEPUMEHTA 110 U3YYEHUIO KOPPO3UHU CTaJIbHBIX U3/EIUN B
3aBUCUMOCTH OT YCJIOBHMM IIPOLIECCOB.
¢ Boccranosnenue meau u3 okcuaa menu (II) Bonoponom.
¢ Buneodparments! u ciaitnbl «[Ipou3BoACTBO YyryHa U CTAIH».
¢ Buneodparments! u cnaitasl «M3nenus U3 4yryHa v cTajam.
¢ BuneodparmenTs! u ciaiiapl «IIpon3BoACTBO aTIOMUHUS.
JlaGopaTopHbIE OBITHI
39. B3anmoeiicTBue xene3a ¢ pactBopom cyibharta meau(1l).
40. [TonmyueHre U3BECTKOBOM BOJIBI M OMBITHI C HEH.
41. MMonmyuenue ruapokrcunoB xemneza(ll) u (111).
42. KadyecTBEeHHbIE PeaKlMH Ha KaTHOHBI JKelie3a
[IpakTuyeckue padoThl
6. TlomyueHwue KeCTKOM BOJBI M CIIOCOOBI €€ YCTPaHEHHS.
7. Pelenue SKCIEPUMEHTAIBHBIX 337124 110 TeMe «MeTalibly.

XuMus 4 OKpY:Kaloas cpeaa.

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

XUMHYEeCKU coctaB. Munepansl. Pyasl. Ocanounbie nmopozsl. [lone3Hsie nckonaeMble. XHUMHYECKHUM
cocrtaB ruapochepbl. XUMHUYECKUI COCTaB aTMOC(HEpHI.
HcTOYHUKH XMMHUYECKOTO 3arps3HEHHs] OKpykaromen cpenpl. ['odambHbIe SKONIOrHuecKre mpoosieMbl
YeNIOBeYeCTBA: MApPHUKOBBIA AP (HEKT, KHUCIOTHBIE JIOKIH, O30HOBBIC MBIPHL. MeEXIyHAPOIHOE
COTPYIHUYECTBO B 00JIaCTU OXpaHbl OKpYXKaromiel cpeabl OT XWMHUYECKOro 3arps3HeHus. «3enéHast
XUMUSD.



JleMOHCTpaIH

Buneodparmentst u cnaiiasr «CtpoeHue 3eMin U €€ XUMUIECKUN COCTaBy.

Komiekuust MUHEpaJIOB ¥ TOPHBIX TIOPOI.

Komnekuus «Pyapl MeTasioBy.

Buneodparmentst u cnaiiibl «l 106aabHbIE SKOIOTHYECKHE TPOOIEMBI YEIOBEUECTBAY.
JIaGopaTopHbIE ONbITHI

43. Uszyuenue rpanura.

O0001eHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
HoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY.

CrpoeHne aroma B COOTBETCTBHM C IIOJIOKCHMEM XMMMUYECKOro sjemeHTa B llepmoanueckon
cucreme. CTpoeHue BEIIEeCTBA: XUMHUUECKAsl CBA3b U KPUCTAJUIMUECKHE PEHIETKU. 3aBUCHUMOCTb CBOMCTB
00pa30BaHHBIX AJIEMEHTaMHU IPOCTHIX BEIIECTB (METAUIOB, HEMETAJUIOB, OJIATOPOAHBIX Tra3oB) OT
IIOJIOKCHUA 3JIEMCHTOB B HepHOILHqGCKOﬁ cucreme. Tumosorus HCOPTraHNYCCKUX BCUICCTB, ACICHUC HUX
Ha Kiaccel U rpynnsl. IIpeacraBurenu. IIpusHaku M ycClOBUS NPOTEKAaHUS XUMHYECKHX PEaKLHM.
Tumonornss XUMHYECKHUX peaKuHﬁ o pasjin4ydbIM OCHOBAHUSAM. PeaKHI/II/I HOHHOTO OOMeEHa.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
XVMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEpHbIE XHWMUYECKHE CBOMCTBA COJIEOOpPA3YIOLINX
OKCH/JIOB, TMJIPOKCU/I0B (OCHOBaHMM, KUCJIOT U aM(OTEPHBIX THAPOKCUIOB), COJIEH.

6. YueOHO-TeMAaTHYECKUH IIJIAH

No HanmMeHnoBanwue pasnenoB (Tem) KonnuectBo B ToMm umciie Ha mpoBeacHNE
4acoB I10 [IpakTuyeckux KoHnTpoabHbIX
nporpamme pabot pabot
8 knacc
1. | HavanpHble MOHATHS U 3aKOHBI XUMHHU 21 2 1
2. | Baxueiimue MIPECTaBUTENN 20 3 1
HEOPTaHUYECKUX BEILIECTB.
KonnduecTBeHHBIE OTHOIICHUS B XHMHHU.
3. | OCHOBHBIE KJIacChl HEOPraHWYECKHUX 11 1 1
COCIUHCHUI.
4. | Ilepupogmueckmii 3aKOH u 8 0 0
[lepuoanyeckas cucTeMa XHUMHYECKUX
anemenToB 1. . MenaeneeBa u
CTPOCHHE aToMa.
5. | Xumnueckas cBsi3b.  OKHCIHMTENBHO- 10 0 1
BOCCTAHOBUTEIIHHBIC PEAKIIHH.
Hroro 70 6 4
9 knacc
1. | [ToBTOpeHue u 0600IICHUE CBEACHUH IO 5
Kypcy 8 knacca. XMMUYECKHAE PEAKIIUH.
2. | XUMHYECKHE PEaKIUU B PACTBOpaXx. 10 1 1
3. | Hemeraiuisl 1 UX cOeAUHEHNS. 26 4 1
4, | MeTajuthl ¥ UX COEIUHEHUS. 17 2 1
5. | XuMHus ¥ OKpy:Karolias cpeaia. 2 0 0
6. | O0oOmEeHne 3HAHUIA IO XUMHH 3a KypC 8 0 1
OCHOBHOM 1mKoybl. IloaroroBka k
OcHOBHOMY rocyJaapCTBEHHOMY
sk3ameny (OI'D).
Hroro 68 7 4




7. Y4eOHO-MeTOAMYECKOE 00ecniedeHHe Kypca XUMHUHU
OCHOBHOM 00111€00pPa30BaTeJIbHON MIKOJIbI

YMK «Xumusa. 8 knaccr
1. Xumus. 8 xnace. YueoHoe mocooue (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. CrnagkoB).
2. Metoamuaeckoe nocodue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagakos).
3. Ilporpamma kypca xumuu 1jist 7—9 KiaccoB o01ieo0pa3oBaTeabHbIX yupexaeHui (asTopsl O. C.
IMabpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. TIpoBepouHbIe U KOHTPOJIbHBIE paboThl. 8 Kinacc (aBTopel O. C. I'abpuensn, U. B. Tpury6uax).
5. Xumus B Tecrax, 3aauax u ynpaxunenusx. 8 kinacc (aBropsr O. C. 'abpuensiH, 1. B. Tpuryouak).
6. DiekTpoHHas popMa yaeOHOTO ocoOus.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 xnace. Yae6Hoe mocooue (aBropsl O. C. 'abpuensu, U. I'. Octpoymos, C.A. CrnagkoB).
2. Metoamuaeckoe nocodue. 9 kiacc (aBropsl O. C. I'abpuensH, U.I'. Octpoymos, C. A. Cnagkos).
3. Ilporpamma Kypca XxuMuu aJist 7—9 kiraccoB 001meo0pa3oBaTebHbIX yupexkaeHui (aBTopsl O. C.
[Ma6puensu, U. I'. Octpoymos, C. A. Cnaakos).
4. IIpoBepouHble U KOHTPOJIbHBIE paboThl. 9 Kiace (aBTopsl O. C. 'abpuensn, U. B. Tpurybyax).
5. Xumus B Tectax, 3aadax u ynpaxaenusx. 9 knacc (aBroper O.C. ['abpuensH, 1. B. Tpury6uak).
6. DnexTpoHHas hopma yueOHOro Mocoousl.

HNuTepHeT-pecypcebl:
1. http://lwww.alhimik.ru. IIpeacTaBiaeHsl cieayroie pyoOpUKH: COBETH aOUTYPUCHTY, YIUTEIIO XUMHUH,
CHPaBOYHUK (OYeHb OOJbIIast MOAOOpKa TAOIHIl U CHPABOYHBIX MAaTEPUAIIOB), BecEnasi XMMHUS, HOBOCTH,
OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYCCKUX CBEIACHHIA).
2. http://lwww.hij.ru. Xypuan «Xumus ¥ KH3HB» MOHATHO W 3aHUMATEIBHO PAacCKa3biBaeT 000 BCEM
MHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MHPE, B KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHbI# KypHaT «XUMHKH ¥ XUMHS», B KOTOPOM
IPEICTABICHO MHOXKECTBO OIBITOB MO XHMMHH, 3aHHMATENbHON HH(OpPMAIMU, MO3BOJSIOUICH yBJICYb
YYCHUKOB IKCIIEPUMEHTAJIBHOM YaCThIO IPEIMETA.
4. http://c-books.narod.ru. BceBo3amoskHast TuTepatypa 1mno XUMHH.
5. http://www.prosv.ru/. TlocoOust anst ydamuxcs, B TOM YHCI€ W JUIsI TOATOTOBKH K HMTOTOBOM
arrecranun (OI'D u EI'D), MeTomuueckue mocoOus Ul yUIuTeNei, HaydHO-TIOMy/IsIpHasl TUTepaTrypa 1o
XHMHH.
6. http://1september.ru/. XXypran mis yunTesneil 1 He TOJNBKO. BosbInoe KoMn4ecTBo paboT yUEHHKOB, B
TOM YHCJIE U HCCIIeIOBATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii HIIKOJIBHBIM TOPTaJ CO CCHUIKAMH Ha
00pa3zoBaTeNbHBIC CAaNUThI IO XUMUH.
8. www.periodictable.ru. COopHHK cTateli O XUMHYECKHX OJJIEMEHTaX, HJUTIOCTPHUPOBAHHBIH
IKCIIEPUMEHTOM.

MarepunanbHO-TeXHHUYECKOe o0ecnieyeHne KaOMHeTa XMMHU:

Ilepeuenv nabopamoprozo 060pyoosanus, npu 6bINOIHEHUU NPAKMUYECKUX PAOOmM NO XUMUU
3a Kypc OCHOGHOU 00uiell WKOoIbl.
1.06opynoBanue:

e Oo0OopynoBanue uudgposoii 1adoparopun «Touka poctay.

e  MuxkpomnabopaTopusi XuMHU4ecKasi;

e TPOOUPKHU CTEKIISTHHBIC;

e  KOJIOBI KOHHYECKHUE;

e CTakKaHBI CTEKJISHHBIC Ha 50 MII;

e TAJOYKH CTEKJISTHHBIC,

e TpyOKH COEIMHUTEIbHBIC: CTEKISIHHBIC, PE3UHOBBIE;

e MPOOKH PE3UHOBBHIE;

e  CIIUPTOBKH;

e IpOOMpPKOIEpPIKATEIH;

e INTATHB JIAOOPATOPHBIIA;

e ITATUB AJIS MPOOHPOK;
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e BOpOHKA CTEKJISHHAS;

e (uibTp;

e  CIIMYKH;

e acOecToBas CeTKa;

e  JIyYUHKH.

2.PeakTuBbI:

e  KHUCIJOTBI: COJIIHasA, CepHasi, a30THAs,

e IIEJIOYM: TUJIPOKCU] HATPHUSI, TUAPOKCH]I KAJIBIIHS;

e ocuoBanwus: ruapokcun meau (I1) , ruapoxcun sxenesa (111);

e conu: KapOOHAT KajblmsA, XJopun Hatpus, xuopun meau (II), aurpar cepebpa, xmopun Oapus,
KapOOHAT HATpUs, XJOPHJ aTIOMUHUSA, NIEPMAaHraHAT Kajus, HUTPAT Kallus, MEIHBIA KyIopoc,
cynedpar xenesa (III), cymsdar nwmeKa, cynepdocdar, amMMuadHas CceIUTpa, MOYCBUHA
(kapObamu ), XJIOpUA Kaus, CyiIb(haT HaTPHsl, CHIMKAT HATPHsI, CYIb(haT aATFOMUAHHUS,

e MPOCTHIE BELIECTBA: YIOJIb, LIMHK, KEJIE€30, AIFOMUHHMI, MarHui, MeJlb, CBUHEILL;

e  CIIOKHBIE BEI[ECTBA: MPaMOp, caxap;

e  HWHJUKATOPHI;

o oxkcunasl: meau (II), oxcun mapranna (IV);

3.0Opranuyeckue BEECTBA:

e  COJNM: aleTaT HATpUs, PEHOINIAT HATPHS,

e  KHUCIJOTBI: YKCYyCHasl KUCIIOTa, MypaBbUHAs KUCIIOTA, OJICMHOBAS;

e  CIUPTHI: ATAHOJ, U30MEHTUWIOBBIH, IITUIEPHUH, IPOTAHOJ;

e Oen3omn, peHom;

YIJIEBOJIBI: KpaxMal, III0K03a, caxapo3a.
4. Monenu:
e Habopsl Mozeneii aTOMOB JIJIsE COCTABIICHHS MAPOCTEP>KHEBBIX MOJICTICH MOJICKYIT;
o Kpucrammueckue peneTku coyen.
5.Y4eOHble MOCOOMS Ha TeYaTHON OCHOBE:
[Iepuoanueckas cucrema xumMuueckux aneMeHToB J1.1.Menneneesa;
Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBaHUH COJIEH;
DNEKTPOXUMHUYECKUN Psi/i HAPSKEHUH METallJIoB;
e HaOopsb! Tabnuil K ypokam.
Dnekmponnvie uzoanus:

1. Kommuekt nudpoBbix oOpazoBatenbHbiX pecypcoB. ['adbpuensn O.C. Xumus. 8-11 k1. OO0
«dpoda» 2007.

2. DmnextponHas oubnuoteka «I[IpocBenienne». «Xumus. 8 kinaccy. MyabTUMeIUHOE YueOHOE

nocoOue HOBOTO 00Opasiia.

VYyeOHoe 31exkTpoHHOE n3nanue «Xumus (8-11 knacc). BuptyansHas naboparopusi»
1C: Penerurop. Xumusi.

Camoyunrtens. Xumust 1751 Becex — XXI1. Permenne 3amad.

Kommerorepasie nmpe3enTanuu B popmare Ppt.

o 0k ow

B kabuneme xumuu 006a3amenvHo 0015cHa OblMb anmeuKa, 8 KOMOPY 6X00Am:
. 2KryT KxpoBOOCTaHABIMBAIOIMNN, pe3UHOBBIN — 1 1mIT.
. Iy3bIpb 11 b2 — 1 wT. (runorepmMuyeckuii naketr — 1 mr.).
. BunT crepunbHbIi, mmpokuii 7 X 14 cM — 2 mir.
. bunT crepunbHbIi 3 X 5 cM — 2 mT.
. bunT HecrepunbHbI — 1 mIT.
Canderku cTepriibHbIC — 2 VII.
. Bara crepunpnas — 1 nauka.
. JlefikorutacTelpp mupuHON 2 cM — 1 KaTymika, 5 cMm — 1 karymka.
. bakrepuuuHbIi NefKomIacThIph pa3Hbix pazmepoB — 20 miT.
10. CnuproBoii pactBop uoaa 5%-usiii — 1 dmakoHn.
11. Boanslii pacTBOp aMMHaka (HaIIaThIPHBIN ciupT) B amnynax— 1 ym.
12. PactBop nepokcunaa Bogopoaa 3%-ueiii — 1 ym.
13. Tlepmanranar Kajaust Kpuctauindeckuii — 1 ym.
14. Ananprus 0,5 r B Tabnetkax — 1 yi.
15. Hacroiika Banepuansl — 1 ym.
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16. Hoxawnrer — 1 .



