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1. losicHUTEABLHASA 3aNIHCKA

Pabouass mporpamMma e€cTeCTBEHHOHAYYHOW HANpPaBICHHOCTH 1O XHMHUU C HCIOJIb30BAHHEM
obopynoBanus neHtpa «Touku pocray 11\ oOydaromuxcs 14-17 geT OCHOBHOM IIKOJIBI COCTABJIEHA U
pa3paboTaHa B COOTBETCTBHH C:

e ®enepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit ®enepanuun» (¢ u3M. u Aoi., Beryi. B cuay ¢ 01.09.2020);

e TpeboBanmsimu DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
obmiero oOpazoBanusi (yTB. MpuKazoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
®deneparuu ot 17.12.2010 Ne 1897) (pex. 21.12.2020);

e [lacmoprom HamuoHaiapbHOro mnpoekta «OOpa3oBanue» (yTB. mnpesuauymom CoBera mpH
[Ipesunentre P® mo crparernyeckomMy pa3BUTHIO M HAMOHAIbHBIM IPOEKTaM, IMPOTOKOI OT
24.12.2018 Ne 16);

e [ocymapctBeHHOW mporpammoini Poccuiickoit ®denepanuu «Pa3Butne oOpa3oBaHus» (yTB.
[TocranoBnenuem IlpaBurenbctBa PO ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6
YTBEPXKICHUH  TOCylapcTBeHHOW mnporpamMmbl  Poccuiickoit  ®enepauun  «Pa3Burue
o0pa3oBaHUs;

e ABTOPCKOW MpOrpaMMON OCHOBHOTO 0Omiero oOpa3zoBaHus Mo XuMuu mius 8-9 kimaccos
(O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnankos «IIpocsemenuey, 2019 1.);

e MeToIUYECKUMU  PEKOMEHJAIMSIMH IO  CO3JaHui0 W (YHKIUOHUPOBAHHIO B
0011e00pa3oBaTeIbHBIX OpraHU3alUsAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJbIX
ropojax, EHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HAIpaBICHHOCTEH
(«Touka pocray) (YTBepkIeHbI pacnopsbkeHrneM MuHucTepcTBa MpocBenieHus Poccuiickoit
denepauun ot 12 stuBaps 2021 r. Ne P-6).

B cootrBercTBMM € 3THUMM JOKYMEHTaMH OOydYaroliuecs JAOJDKHBI OBIAAETh NpuéMamu,
CBA3AaHHBIMU C OIpEJCICHUEM TMIOHATUM: OrpaHWYMBATh HX, OIMCHIBATh, XapaKTepU30BaTh U
CpaBHHMBaTh. Tak KaKk XMMHS — HayKa 3KCIEpPUMEHTaIbHas1, 00yJaronuecs 10JDKHBI OBJIa/IeTh TAKUMU
MO3HABATEILHBIMA yUYE€OHBIMHU JIEUCTBHUSAMH, KaK HKCIIEPUMEHT, HAOJII0/IeHUE, U3MEpPEHUE, ONUCAHUE,
MOJIETTMPOBaHUE, THUIIOTE3a, BBIBOJA. B mpoliecce M3ydeHUs Kypca y OOYYaIOIMIUXCS MPOIONIKAIOT
(hopMHUPOBATHCS YMEHUSI CTABUTh BOTPOCHI, OOBACHSTH, KIIaCCU(PUITUPOBATh, CPABHUBATD, ONPEILISIThH
WUCTOYHUKUA HH(DOpMaluu, MOJNydyaTh W aHAIM3UPOBATH €€, TOTOBUTH HH(OPMAIIMOHHBIN MPOAYKT,
MPE3EHTOBATh €T0 U BECTH JUCKyccHuto. CleI0BaTeNbHO, NeATeIbHOCTHBINA MOIX0/] B U3YYCHHUH XUMUHU
CHOCOOCTBYIOT JTOCTHIKEHUIO ITUYHOCTHBIX, MPEAMETHBIX M METaNpeAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaToB.

B ocHOBY Kypca MosoeHbl CIeayIOIINE HACH:

® MaTepHaJIbHOE €UHCTBO M B3aUMOCBSI3b OOBEKTOB U SIBJICHUHN MPUPOJIBL;

e BeIyllas poJib TEOPETUUYECKUX 3HAHUU NJIs1 OOBSCHEHUS U MPOTHO3WPOBAHUS XUMUYECKUX
SIBJICHUH, OLIEHKHU MX MPAKTUYECKOW 3HAUUMOCTH;

e B3aUMOCBS3b KAUYEeCTBEHHONH W  KOJNUYECTBEHHOH CTOPOH XHMHUYECKUX OOBEKTOB
MaTepuaibHOTO MUPA;

® pa3BUTHE XMMUYECKOW HAYKH M TPOU3BOACTBO XMMHMUYECKMX BEIIECTB W MAaTE€pPUAIOB MJiA
yIIOBJIETBOPEHHS HACYIIHBIX MOTpPeOHOCTEW 4YeloBeKa W OOIIecTBa, PEIICHUs TI00ATbHBIX
po0JIeM COBPEMEHHOCTH;

® TCHETHYECKas CBS3b MEX/Y BEIIECTBAMHU.

OTH UJIen peaiu3yroTcsli B Kypce XMMHUHM OCHOBHOM IIKOJBI MYyTEM JOCTHXKEHHUS CIEAYIOIINUX
meJIei.

*  @opmupoeanue y ydaluuxcsi XHUMHYECKOW KapTUHBI MHpa, KAaK OPraHWYECKOHW YacTH €ro
LETIOCTHOW €CTECTBEHHOHAYYHOU KapTHHBI.

*  Pazeumue mn03HABaTEeNbHBIX HWHTEPECOB, HHTEJUIEKTYalIbHBIX M TBOPYECKHX CHOCOOHOCTEM
yUYalluxcsi B MPOLECCe M3YUYECHHUS] UMM XUMUYECKOM HAayku U €€ BKJIaJa B COBPEMEHHBIM Hay4yHO-
TeXHUYECKUH Tporpecc; (HOpMHUPOBAHHE BAXKHEUIUX JIOTUYECKHUX OINEpaIuii MBIUICHHS (aHaIu3,
CUHTE3, 0000IIeHNe, KOHKPETU3aIUsl, CpaBHEHUE U JIp.) B MPOIIeCcCe MO3HAHUS CUCTEMBbI BOKHEHIIINX
MOHSTUI, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUH U CBOMCTBAX XMMUYECKHUX BEILIECTB.

*  Bocnumanue y6e:x1EHHOCTH B TOM, YTO MPUMEHEHHE MOJTYUYECHHBIX 3HAHUA U YMEHHI 10 XUMHHU
SIBISIETCS OOBEKTUBHON HEOOXOAUMOCTBHIO I 0e301acHON paboThl ¢ BEIIECTBAMU U MaTepuajiaMu B
OBITY 1 Ha IPOU3BO/ICTBE.



»  Ilpoexmuposanue u peanusayus BHITYCKHUKAMH OCHOBHOHM MHIKOJBI JIMYHOM 00Opa30BaTeIbHOM
TPAaeKTOPUU: BBHIOOp Tpoduis OoO0ydeHus B CTapuied IIKoJIe WIK Npo(ecCHOHATBHOTO
00pa3zoBaTeIbHOTO YUPEIKICHUS.

* Ognadenue KnwuegblMu KOMREMeEHYuAMU. YIeOHO-TIO3HABATEIbHBIMU, HWH(OPMAIIOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.

PaGouas mporpamma peanusyetcs Ha ocHoBe Y MK co3ganHoro moj pykoBoactBom ["abpuensaa O.C.

1. Taopuensu O. C. Xumus. 8 knacc : yueOHUK Juist 00meodpasoBaTenbubix opranuzammii / 0. C.
I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocBemenne, 2021.

2. Tabpuensn O. C. Xumus. 9 knacc: yueOHUK 17151 001eo0pa3zoBarelibHbIX opranusanuii / O. C.
Ia6puensy, U. I'. Octpoymos, C. A. CnankoB. — M.: [IpocBemenue, 2021.

Y4yeOHMKH COOTBETCTBYIOT DefepalbHOMY TOCYAapCTBEHHOMY OOpa30BaTEIbHOMY CTaHIAPTY.
PexomennoBansl MunucrepctBom npocsenienust Poccuiickoit deneparumu.

[Iporpamma  pa3pabotana B cooTBeTcTBHM ¢ ydeOHbIM miaHoMm MKOY  «Cpennss
obmieoOpa3oBarenbHas mKoia», 1.KompixmanoBo KOXHOBCKOro paifoHa it ypOBHS OCHOBHOT'O OOIIETO
0o0pa30BaHUsl C UCHOJIb30BAHUEM COBPEMEHHOIO O0OpYAOBaHMsS IIEHTpa €CTECTBEHHOHAYYHOH W
TEXHOJIOTUYECKO HampaBieHHOCcTH «Touka pocra». Ha Gasze mentpa «Touka pocrta» obecrieunBaercs
peanu3anus 00pa3oBaTeIbHBIX MIPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOI HampaBIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUU C TPeOOBAHUSAMHU 3aKOHOAATENHCTBA B chepe 00pa3oBaHUA U C YIETOM
pexoMenaanuii deaepanpHOro oneparopa ydeOHOro npeaMera «XuMHs».

2. Illnanupyemble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 npeaMeTa « XuMHsD) ¢ ONMHCAHUEM
YHUBEPCAJIBHBIX Y4eOHbIX 1eHCTBHI, 10CTUTaeMbIX 00y4AIOIMMHUCS MPH UCIO0Jb30BAHUT
o0opynoBanus neHTpa «Touka pocra»

Juunocmmuule pezynomamol
Obyuarowuiics ROIy4um 803MONCHOCb OJisL hOPMUPOBAHUSL CLedVIOWUX TudHOCMHbIX YV
ompeJieJIeHue MOTUBAIIUU U3YUYCHHS Y4EOHOT0 MaTepurarna;
OILICHHBAaHHUE YCBaMBaeMOTro Y4eOHOTO MarepHualia, UCXOMASl U3 COIUAIBHBIX W JTMYHOCTHBIX
IIEHHOCTEI;
TOBBILIIEHHE CBOETO O0pPa30BaTEIHHOTO YPOBHS M YPOBHS TOTOBHOCTH K HM3yYEHHUIO OCHOBHBIX
HUCTOPUYECKUX COOBITUI, CBI3aHHBIX C PA3BUTHEM XUMHH U OOIIIECTBA;
3HAHHE MPABUJI MIOBEJAECHNUS B UpE3BbIYANHBIX CUTYALUsX;
OIICHUBAHUE COIMATBHONU 3HAUUMOCTHU TTPO(eCccuil, CBSI3aHHBIX C XUMUEH;
BIIaJICHHE MpaBUIaMH 0€30MacHOTO OOpalleHHs] ¢ XUMHUECKUMHU BEIIeCTBAMU M 000pYI0BaHUEM,
MPOSIBIICHUE KOJIOTUYECKON KYIbTYPBI.

Memanpeomemmnule pezyivmamal
Pezynamusnvie
Obyuarowuiics noyyum 603MOACHOCMb 015 hOPMUPOBAHUsL credyrouux peyiamusHolx YV/I:
I[eJenoiaranue, BKI0Yas MOCTaHOBKY HOBBIX IleNiei, mpeoOpa3oBaHUe MPAKTUYECKOW 3a7aud B
MO3HABATEIIBHYIO, CAMOCTOSTEIBHBIN aHAIM3 YCIIOBUH JIOCTHOKEHUS €U, Ha OCHOBE YUETa BBIICIICHHBIX
YUUTEIEeM OPUEHTUPOB JICHCTBHS B HOBOM y4eOHOM MaTepuale;
TUTAHUPOBAHKE ITYTH JOCTHKCHHUS LIETICH;
YCTaHOBJICHHE IIEJIEBBIX PUOPUTETOB, BHIICJICHHE AIbTEPHATUBHBIX CIIOCOOOB JTOCTHKEHUS IIeTTU
1 BBIOOp HamOoee 3 (HEKTUBHOTO Croco0a;
YMEHHE CaMOCTOSTSIIEHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABJIATH MM,
yYMEHHE MIPUHUMATh PEIICHUs B TPOOJIEMHON CUTYyallNH;
MOCTaHOBKA yUeOHBIX 3a/1a4, COCTABJICHUE TUTAHA U TIOCTIEI0BATEILHOCTH ICHCTBUM;
OpraHu3aIysa pado4yero MecTa IPH BBITTOJTHEHUH XUMHUYIECKOTO IKCIIEPUMEHTA;
MIPOTHO3UPOBAHUE PE3YIIHTATOB O0yUEHUS, OIIEHUBAaHIE YCBOCHHOTO MaTepuraia, OIleHKa KauecTBa
¥ YPOBHS MOJTYYCHHBIX 3HAHWMA, KOPPEKIIHS IJIaHa U C1I0c0o0a JCHCTBHS IPU HEOOXOAMMOCTH.

lloznasamenvHule
Obyuarowuiica NOIYHUM 803MONCHOCMb 01 POPMUPOBAHUS CLEOVIOWUX NO3HABameNbHbIX Y V]]:
MOMCK U BbIIeTIEHUE HH(OpMaLIUK;




aHaJIM3 YCIIOBUM M TpeOOBaHUH 3a/1auu, BEIOOP, COMOCTABIEHNE U 00OCHOBAHHE CIIOC00a peIeHus
3a/1a4u;

BBIOOp Hambosiee 3(P(HEKTUBHBIX CIOCOOOB PEIICHHUS 3aJadyd B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

BBIJIBUKEHUE U 000CHOBAHUE TUTIOTE3bI, BEIOOP cI1oco0a e€ MpOoBEepKH;

CaMOCTOSITENIbHOE CO3/JaHUE AITOPUTMA JIEATEILHOCTH IPU PEIICHHH MPOOJIEM TBOPYECKOTO U
MOMCKOBOI'O XapaKTepa,

YMEHHsI XapaKTepHU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO M CBOMCTBAM;

OIMCHIBAHUE CBOMCTB: TBEPBIX, KUAKUX, Fa3000pa3HBIX BELIECTB, BHIICICHUE UX CYLIECTBEHHBIX
MPU3HAKOB;

M300paKeHNe COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0O XMUMHUYECKUX (POPMYT U CYIIHOCTU
XAMHUYECKHUX PEAKUUN C MOMOILBI XUMAYECKUX YPaBHEHHU;

MpOBeJIcHUE HAOJIO/IEHUN, OMHCAHHWE TMPU3HAKOB M YCIOBHI TEUEHHUS XHUMUYECKUX DEaKIIHi,
BBITIOJTHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BEIBOJIBI HA OCHOBE aHATN3a HAOIIOICHUH 32 SKCIIEPHUMEHTOM,
peleHue 3a1a4, NoJy4yeHne XuMUYecKor HH(GOpMalliy U3 Pa3IMYHbIX UICTOYHHUKOB;

YMEHHE OpraHM30BBIBATH HCCIEAOBAHUE C IEJbI0 IMPOBEPKU THUIOTES;

YMEHHE JeJIaTh YMO3aKIIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOTHUH ) U BBIBO/IBI,

yMEeHHE OOBEKTHBHO OIICHHBATh HH(POPMAIMIO O BEIIECTBAX M XUMHUYECKHX I[poleccax,
KPUTHYECKH OTHOCUTBCS K TICEBIOHAYYHOW HH(POPMAIIHH.

Kommynuxamugnvie
Obyyarowuiics nOIyuum 03MOACHOCMb O POPMUPOBAHUSL CLEOVIOWUX KOMMYHUKamusHbIX Y V]]:

IIOJIHOE M TOYHOE BBIPAKXCHUE CBOMX MBICIEH B COOTBETCTBUMM C 3aJa4aMHM M YCJIOBHUSAMH
KOMMYHHUKalWY;

aJICKBATHOE UCII0JIb30BAHNE PEUYEBBIX CPEICTB JJIA YYACTHUs B TUCKYCCHM M apryMEHTAllUN CBOEH
HO3ULIMY, YMEHHUE NPEACTaBIATh KOHKPETHOE COJIEpKaHHE C COOOIICHUEM €ro B MUChbMEHHOM U yCTHOU
dbopmMe, onpesieieHre Crioco00B B3aUMOJICHCTBUS, COTPYAHHYECTBO B IMIOMCKE U cOOpe MHPOpMAITUH;

OIlpeJieJIeHUuE CIIOCO0O0B B3aUMOICHUCTBUS, COTPYIHHUYECTBO B IIOUCKE U cOope HH(popMaIuH,
ydJacTHe B AMAJIOre, IUIAHUPOBAaHHE OOIIMX CIIOCOOO0B PabOThI, MPOSBICHNE YBAXHUTEIHHOTO OTHOLICHHUS K
JPYTUM Y4aIuMCs;

ONMCAaHUE COJECP)KAHUS BBIIOJNHIAEMBIX JEHCTBUM C LENbI0 OPUEHTHUPOBKH B IIPEIMETHO-
IIPAKTUYECKON AEATEIBbHOCTH;

YMEHHSI YYWUTHIBATh pa3Hble MHEHUS M CTPEMUTbCA K KOOPAMHALMU PA3IUYHBIX MO3ULMUI B
COTPYAHHUYECTBE;

(dbopMynnpoBaTh COOCTBEHHOE MHEHHME U IMO3UIUIO, apTyMEHTUPOBATh U KOOPAMHHPOBATH €€ C
NO3ULMSAMH TMAapTHEPOB B COTPYAHUYECTBE NpU BBIpaOOTKE OOLIEr0 pemeHuss B COBMECTHOU
JIeATEIbHOCTH;

OCYILIECTBIATh B3aMMHBIM KOHTPOJb W OKa3blBaTb B COTPYJHUYECTBE HEOOXOAMMYIO B3au-
MOIIOMOIIIb;

IUTAHUPOBATh OOIIME CIOCOOBI pabOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKIINIO, OLEHKY JeHCTBHMA
napTHépa, yMeTh YO€XK1aTh;

UCIOJIb30BaTh AJEKBATHbIC SI3BIKOBBIE CpEJCTBA S OTOOpa)K€HHs] CBOUX YYBCTB, MBICIEH,
MOTHBOB M TOTPEOHOCTEH; OTOOpa)kaTh B peuu (omucaHue, OOBSICHEHWE) COAEP’KaHHE COBEPIIAEMBIX
neiicTBUH, Kak B (hopMe rpoOMKO colManu3upoBaHHON peun, Tak U B (hopMe BHYTPEHHEN peuH;

pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIMIO, HCIIOJIb3Ys CpPEICTBAa YCTHOW M MHCHhMEHHOU
KOMMYHHKAIIMM TpU paboTe ¢ TeKCTaMu y4eOHHMKAa W JIOTIOJIHUTENBHOM JIUTEpaTypoH, CIPaBOYHBIMH
TabJIMLaMH, TPOSBIATH TOTOBHOCTh K YBaXEHHUIO MHOM TOYKU 3pEHUSI MPHU OOCYXKIEHUM pe3ylbTaToOB
BBITTOJIHEHHON pabOTHI.

IlIpeomemmnuvie pe3ynomamaol
Obyuarowuiics Hayuumcs:
MPUMEHSTh OCHOBHBIC METO/IbI IO3HAHUS: HAOJIOICHIE, U3MEPEHHE, IKCIICPHMEHT;
OINKCHIBATh CBOMCTBA TBEPIBIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB, BBIACISAS HX CYIIECTBEHHBIC
MIPU3HAKY;
pacKpbIBaTh CMBICT 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYISIPHOU TEOPHUH;
pa3ianyaTh XUMUYECKHe U (pU3uMuecKue SBICHHS, HA3bIBaTh MPU3HAKU M YCIOBUS MPOTEKAHUS
XAMHYECKUX PEAKIIU;



co0ro1aTh MpaBmuiia 6€30MacHOi pabOThI MPU MTPOBEICHUH OIIBITOB;

MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

MoJIyyaTh, COOMpaTh Ta3000pa3HbIe BEIECTBA U PACIIO3HABATD UX;

XapaKTepu30BaTh (PU3MUYECKHEe M XUMHUYECKHE CBOICTBA OCHOBHBIX KJIacCCOB HEOPraHWYECKHX
COCIMHEHUH, MPOBOIUTH OIBITHI, MOATBEPKAAIOIINE XHUMHUYECKHE CBOMCTBA H3YYEHHBIX KJIaCCOB
HEOPTraHWYECKUX BEILECTB;

PacKpbIBaTh CMBICIT IOHATHS «PacTBOP», BHIYUCIISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BELIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA;

XapaKTepu30BaTh 3aBUCUMOCTb (U3UYECKUX CBOICTB BEIIECTB OT THUIA KPHUCTAUIMYECKOU
PEMIETKHY, ONPEEATh BUJ XUMUYECKOM CBSI3M B HEOPTraHMYECKUX COCITMHECHUSIX;

pacKpblBaTh OCHOBHBIE IOJIOKEHUS TEOPUU SJICKTPOIUTHUYECKON AMCCOIMAINK, COCTABISThH
YPaBHEHUS JIEKTPOIMTUICCKON AUCCOIUAIINH KUCIIOT, IIENI0UeH, COJIeH U peaKIiii HOHHOTO 0OMEHa;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA, ONPEICNIATh OKUCIUTENb U
BOCCTAaHOBUTEJb, COCTABIIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

Ha3bIBaTh (PAKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMHUUECKON peaKIHH;

XapaKTepu30BaTh B3aMMOCBA3b MEXKAY COCTaBOM, CTPOCHHEM M CBOICTBAaMH HEMETAJUIOB H
METAJIJIOB;

MIPOBOAUTDH OMBITHI 110 MOTYYCHUIO U U3YYECHUIO XUMUYECKUX CBOWCTB Pa3IMUHBIX BEIIECTB;
rpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCEITHEBHOM JKHU3HH.

Obyuatowuiics nOIY4Um 603MONCHOCHb HAYUUMbCAL:

BBIIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3bl O XMMHUYECKUX CBOWCTBAxX BEIIECTB Ha
OCHOBE WX COCTaBa M CTPOCHMsI, UX CIOCOOHOCTH BCTYINATh B XMUMHUYECKHE PEAKIMH, O XapaKTepe H
MPOAYKTAX Pa3INYHBIX XUMUYECKUX PEaKIUil;

XapaKTEepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHIO M CBOMCTBAaM, YCTaHABIMBATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY JaHHBIMH XapaKTepUCTUKAaMU BEIIECTBA;

COCTAaBJISITb MOJICKYJIAPHBIC W IIOJIHBIC HWOHHBIC YPABHCHUA 110 COKpaHIéHHI)IM NOHHBIM
YpaBHEHUSIM;

IMIPOTrHO3UPOBATH CHOCOOHOCTD BCIICCTBA MPOABJIATH OKUCIUTCIIBHBIC HJIKM BOCCTAHOBUTCIILHBIC
CBOMCTBA C YUETOM CTENEHEN OKUCIIEHUS FJIEMEHTOB, BXOISAIIUX B €r0 COCTAB;

BBIJIBUTATh U MPOBEPITh SKCHEPUMEHTAIBHO THMIIOTE3bl O PE3yibTaTaX BO3ACHCTBUSA Pa3IMUYHBIX
(bakTOpoB HAa U3MEHEHHE CKOPOCTU XUMUYECKOHN peaKilnuu;

HUCIIOJB30BAaTh HpI/IO6p€TéHHBI€ S3HaHUA JId  OJKOJOTHYCCKM TI'PaMOTHOI0 IOBCACHUA B
OKpYXKarollleu cpese;

HCIIOJIB30BATh HpI/IO6peTéHHI)IC KIIFOYCBBIC KOMIICTCHI WU ITPU BBIMIOJIHCHUHN ITPOCKTOB U PCIICHUN
yueOHO-HCCIEeIOBATENIbCKUX 3a7ad MO H3YYCHHIO CBOWMCTB, CHOCOOOB TMOJIy4E€HHUS U Paclo3HABaHUS
BEIIIECTB;

00BEKTHBHO OLIEHUBATh HHPOPMAITUIO O BEIIECTBAX M XUMUYECKHX MPOIECCax;

OCO3HAaBAaTh 3HAYCHUE TCOPECTUUCCKUX 3HAHUHM TI0 XHUMHH JJISA Hp&KTH‘IGCKOﬁ ACATCIIBHOCTHU
YeJI0BEKa;

co3gaBaTb MOJCIM M CXCEMblI IJId PCHICHUA y‘IG6HBIX 1 IIO3HABATCJIbHBIX 3aJa4; ITOHHMAaThb
HEOOXOUMOCTh COOJIOACHUS TMPEANUCAHUHN, TPEeATaraéMbIX B HWHCTPYKIHUSAX IO HCIOIH30BAHHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JP.

3. [IlnaHupyemble pe3yJbTaThbl OCBOECHHS YUeOHOT0 MpeaMeTa « XHMHSD)

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

OCHOBHO LIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIUMHU PE3yIbTaTaMMU:

|. JluunocrHbIe pe3yabTaThi:
1) Ocosnanue cBoeil >THUYECKOM IIPUHAIIEKHOCTH, 3HAHUE MCTOPUM XMMHH M BKJIAJa POCCHHCKOMN
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) Dopmuposanue OTBETCTBEHHOTO OTHOIIEHHS K MO3HAHMIO XHMHM; TOTOBHOCTH U CIIOCOOHOCTH,
o0yJaroImuxcs K CaMOPa3BUTHIO U CAaMOOOPA30BaHHUIO HA OCHOBE M3YYEHHBIX (PaKTOB, 3aKOHOB U TEOPUI
XMMHHU; OCO3HAHHOTO BBIOOpA M MOCTPOEHHE MHANBUAYAIBHOM 00pa30BaTebHOM TPaeKTOPHUH;
3) @opmuposanue 1e10CTHON eCTeCTBEHHOHAYYHON KAPTUHBI MHpPA, HEOTHEMIEMOH 4acThbi0 KOTOPOIi
SIBJISIETCS] XMMUYECKasi KapTUHA MUPA;
4) Oenadenue coOBpeMEHHBIM S3BIKOM, COOTBETCTBYIOLIMM YPOBHIO PA3BUTHs HAYKH U OOLIECTBEHHOM



MPAKTUKH, B TOM YUCIIE H XUMUYECKHUM;
5) Oceoenue connanbHBIX HOPM, IPaBHII MOBEIEHHS, Poseil U (OPM COLMATLHON KU3HH B COLHYME,
NpPUPOJE M YACTHOM JKM3HM HA OCHOBE SKOJOTHYECKOH KyIbTYpbl M 0€30MacHOro oOpamieHus ¢
BEIIECTBAMH U MaTepHAJIaAMU;
6) Dopmuposanue KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOILEHUM CO CBEPCTHUKAMH M B3POCIIBIMH B
nporecce 00pa3oBaTENbHOW, OOIIECTBEHHO IIOJE3HOH, Y4eOHO-HCCIEeN0BATEIbCKONH, TBOPUYECKOW U
JPYTUX BUJOB JCATEIBHOCTH, CBSI3aHHBIX C XUMHECH.
Il. MeranpeagmMerHbie pe3yJibTaThI:
1) Onpedenenue ueneii cob6cTBeHHOro OOydYeHHMS, MOCTAHOBKAa U (DOPMyJIMPOBAaHUE I ceOs HOBBHIX
3ajau;
2) IInanuposanue 1yTeil NOCTHXECHHS JKEIAEMOTO pe3ylbTaTa 00y4eHHs XUMHHU KaK TEOPETHYECKOTo,
TaK ¥ 9KCIIEPUMEHTAIBHOIO XapaKTepa;
3) Coommecenue cBoMx NEHCTBUI ¢ IUITAHUPYEMBIMH PE3YIbTAaTaMHM, OCYUeCmeneHe KOHTPOIs CBOEH
JEeSITeIbHOCTH B TIPOIIECCE JIOCTHKEHHS PE3ybTaTa, onpedeieHie CriocoO0B ACHCTBUIN IPU BBITIOJTHEHUH
1a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHUU C MPABHIIAMH TEXHUKH 0€30IIACHOCTH;
4) Onpedenenue WCTOYHMKOB XMMHUYECKOH MH(DOPMALMHU, IIOJIyYCHHE M aHAIM3 €&, CO3JIaHHue
MH(POPMAIIMOHHOTO MPOAYKTA U €r0 MPEe3eHTALHS;
5) HUcnonvsoeanue OCHOBHBIX HHTEIUIEKTyalbHBIX OIEpAllMii: aHANM3a M CUHTE3a, CPAaBHEHHS U
cucTeMaTh3anud, OOOOMIeHHS W KOHKPETH3allUU, 6bid6leHue TPUIMHHO-CICICTBEHHBIX CBS3eH H
nocmpoenue JOTUYECKOTO PACCYKACHHUS M yMO3aKIIOYEHHUS (MHAYKTHBHOTO, JEIyKTHBHOTO U TIO
aHAJIOTMH) Ha MaTepualie €CTECTBCHHOHAYYHOTO COJICPIKaHMSI,
6) Vmenue cosmaror, IpUMEHATH U IPe0OPA3OBLIBATH 3HAKM U CHMBOJIbIL, MOJEIM U CXEMBI [T pElIeHHs
y4eOHBIX M MTO3HABATEIIbHBIX 3a71a4;
7) @opmuposanue W pazéumue DKOJIOTUYECKOTO MBIIUIEHUS, YMEHHE NPUMEHATh €ro B
[103HABaTEIbHON, KOMMYHUKATUBHOM, COLIMAJIbHOM NMPAKTUKE U MPOPECCUOHATBHON OpUEHTALINH;
8) I'enepupoeanue vneii u onpeneneHue cpeacTs, HEOOXOAUMBIX JUIS UX Pealu3alyH.
I11. IIpeamernbie pe3yabTarhl:

BBITyCKHUK HAYYIHTCS:

*  XapakTepu30BaThb OCHOBHBIEC METO/Ibl IO3HAHUS: HAOIIO/IEHHE, U3MEPEHHE, SKCIIEPUMEHT;

* OIKCHIBATH CBOWCTBA TBEPIBIX, KHUIKHX, Ta3000pa3HBIX BEIIECTB, BBIACIAS MX CYIIECTBEHHBIC

IIPpHU3HAKH,
®* PpacCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MOHSITHHN «aToOM», «KMOJICKYJIa», «XUMUYECKUMN
QJICMCHT», «IIPOCTOC BCIICCTBO», «CJIOXKHOC BCHICCTBO», «BAJCHTHOCTH», «XHUMHYCCKAA

peaKIusi», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMHH;

*  PacCKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHUH;

*  pa3nuyaTh XUMHYECKHE U (PU3NYECKUE SBICHUS;

*  Ha3bpIBaTh XMMUYECKHE DJIEMEHTHI;

*  ONpeAessATh COCTaB BELECTB 0 UX (hopMynam;

*  ONpeAessITh BAJICHTHOCTh aTOMA DJIEMEHTA B COCTMHEHHMSIX

*  ONpeAessATh THUI XMMUYECKUX peaKIuii;

*  Ha3bIBaTh MPU3HAKU U YCIOBHSI MPOTEKAHHUS XUMUICCKUX PEAKIIHIA;

* BBIIBIIAITH TPU3HAKH, CBHUJAETEILCTBYIOUIME O MPOTEKAHMHM XHUMHUYECKOH peakluuu Mpu
BBITTOJTHEHUH XHMHAYECKOTO OITBITA;

*  COCTaBJIATH (POPMYJIbI OMHAPHBIX COETUHEHUIA;

*  COCTaBJIATH YPaBHEHUS XUMUYECKUX PEAKITHIA;

* coOmonaTh npaBuiia 0e30MacHoi paboThl MPU MPOBEICHUH OIIBITOB;

*  MOJB30BATHCS JAOOPATOPHBIM 00OPYIOBAaHUEM U TIOCYI0M;

*  BBIUMCIIATH OTHOCUTEIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

*  BBIYMCIIATH MAacCOBYIO JIOJIFO XHMHYECKOTO 3JIEMEHTA 110 (popMylie COeTMHEHHS,

*  BBIYUCIIATH KOJMUYECTBO, 00BEM HIIM MACCY BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce peareHTOB
VI TIPOJTYKTOB PEaKINH;

*  XapakTepu3oBaTh (PU3MUECKHUE M XUMHYECKHE CBOWCTBA MPOCTHIX BELIECTB: KHCIOpPOJa H
BOJIOPOJIa;

*  MOJy4yaTbh, COOMPATh KUCIOPOA U BOJAOPOL;

* pacro3HaBaTh ONBITHBIM IIyTEM Ia3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;



PacKpbIBaTh CMBICI 3aKOHA ABOTraapo;

PacKpbIBaTh CMBICIT IIOHATHH «TEIUIOBON 3(PPEKT peakun», «MOJISIPHBII 00BEM»;
XapaKTepu30BaTh (PU3NYECKHE U XMMUYECKHE CBOWCTBA BOJBI;

PaCKpBIBATh CMBICH TOHATHS «PACTBODPY;

BBIYHCIIATh MACCOBYIO JIOJIFO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPENEIEHHON MaCCOBOU J10JIEH PACTBOPEHHOIO BEILIECTBA;

Ha3bIBaTh COCAMHECHUS N3YUYECHHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

XapaKTepu30BaTh (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BELIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

OIpeAEIIATh IPHUHAUIEKHOCTh BELIECTB K OIIPEIETICHHOMY KJIACCy COEIMHEHU;

COCTaBJIATh (HOPMYJIbI HEOPraHUUYECKUX COEMHEHUHN N3YUYE€HHBIX KJIACCOB;

IIPOBOJUTD OMNBITHl, IOATBEPXKIAIOIIME XMMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh OIBITHBIM IIyTEM PACTBOPBI KUCIIOT U LIEJI0YEH 110 U3MEHEHUIO OKPacKu
MHJMKATOpa;

XapaKTepU30BaTh B3aUMOCBSA3b MEKIY KIaCCAMHU HEOPraHUYECKUX COCIUHECHUM;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. Menneneesa;

OOBSICHATh  (PU3UYECKUN CMBICI aTOMHOTO (IIOPSIKOBOT0) HOMEpPAa XUMHUECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIBI U Ieproja B nepuoanueckon cucreme . M. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHMsI CTPOEHHUSI aTOMOB, CBOMCTB JIEMEHTOB B IIpejesax
MaJibIX IIEPUOJIOB U IVIABHBIX MOATPYIII;

XapaKTepu30BaTh XUMHUECKUE 3IEMEHTHI (OT BOJOPOA 10 KajblMsl) HA OCHOBE UX IOJO0XKEHHUS B
nepuoanueckoit cucreme 1. . MeneneeBa u 0cOOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJISATh CXEMbI CTpOEHMsI aToMOB nepBbIx 20 3neMeHTOB nepuojaudeckoil cucremst 1. .
Menneneena;

PacKpbIBaTh CMBICI TOHATHI: «XUMHUYECKAsI CBSI3bY», <«QJIEKTPOOTPULATEIBHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTB OT THUMA KPUCTAJUIMUECKOMN
pEUIETKH;

OIIpEAEIATh BUJ XUMHUECKOHN CBSI3U B HEOPTAHUYECKUX COETMHEHUSAX;

n300paXkaTh CXEMbl CTPOCHMSI MOJIEKYJI BEIIECTB, OOPa30BAHHBIX Pa3HbIMU BUJAMH XUMHYECKHUX
CBSI3CH;

PacKpbIBaTh CMBICI NOHATHH «HOH», «KATHOH», «AHHUOH», <QJIEKTPOJIUTBI, «HEIJIEKTPOIUTHIY,
«QIEKTPOIUTUYECKAs AUCCOLUAIUSIY, COKUCIUTENb), «CTENEHb OKUCICHHS», «BOCCTAHOBUTEIbY,
«OKHCJIEHHEY, «BOCCTAHOBJIICHHUEY;

OTIpE/IEIIATh CTENEHb OKUCIIEHNS aTOMa DJIEMEHTA B COEIMHEHNUN;

PacKpbIBaTh CMBICI TEOPUH DIIEKTPOIUTHYECKON TUCCOLUALINH;

COCTABJISITh YPaBHEHUS JJIEKTPOJUTHYECKON JUCCOLMAIIMHN KUCIIOT, HIEJI0Y€EH, CONeH;

OOBSICHATB CYIIHOCTB MPOIIecca MEKTPOIUTUYECKON TUCCOIMAINN U PEaKIUii HOHHOTO 0OMEHa;
COCTaBJISITh IOJIHBIE U COKPALIEHHBIE HOHHBIE YPAaBHEHHUS PEeaKI1il o0OMeHa;

OIpeIeNIATh BO3MOXKHOCTb IPOTEKaHUs Peakluii HOHHOTO OOMEHa;

MIPUBOJIUTH PEAaKIUH, TOATBEPIKIAI0NINE KAUECTBEHHbBIN COCTaB pa3JIMYHbIX BEILECTB;
OIIPEAEIATh OKUCIUTEND U BOCCTAHOBUTEIID;

COCTaBJISITh YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOW PEaKIIny;

KJIacCCU(UIUPOBATh XUMHYECKHE PEAKIIMH 110 pa3IUYHbIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXK]y COCTaBOM, CTPOCHHEM U CBOWCTBaMU HEMETAIIOB;
IIPOBOAUTH OMBITHI 10 TIOJNYYEHHUIO, COOMPAHMIO M HU3YUYEHHIO XHMHUYECKUX CBOMICTB
ra3o00pa3HbIX BEIIECTB: YIIIEKUCIIOT0 Ta3a, aMMUaKa;

pacrno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BEILIECTBA: YIJIEKUCIIbII ra3 1 aMMHaK;
XapaKTepU30BaTh B3aUMOCBS3b MEX/1y COCTaBOM, CTPOEHUEM U CBOMCTBAMH METAJLIIOB;

Ha3bIBaTh OpPraHMYecKHe BellecTBa Mo ux (opmyre: MeTaH, 3TaH, 3TUJIEH, METaHOJ, ATaHOJ,
INIMLEPUH, YKCYCHas KHUCIIOTa, aMMHOYKCYCHas KHCIJIOTa, CT€apUHOBAas KHUCIIOTa, OJIEMHOBas
KHCJIO0Ta, TIII0K033;

OLICHMBATh BIMSHUE XMMUUECKOI0 3arps3HEHMSI OKPYXKAIOIIEH Cpesibl Ha OPraHU3M UYEJI0BEKa;
IpaMOTHO O0OpaIIaThCs C BELIECTBAMU B [TOBCEJHEBHOM JKU3HU;

OIIPEAEIATh BO3MOYKHOCTH IIPOTEKAHUS PEAKIMM HEKOTOPBIX MPEACTABUTENEH OpraHM4eCKHX
BELIECTB C KMCIOPOAOM, BOJOPOIOM, METAINIAMU, OCHOBAaHUSIMH, TaJIOT€HAMH.



BBIHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUUTHCA:

* BBIABUTATh U MPOBEPATH HKCIEPUMEHTAIHHO THUIOTE3bl O XMMHUYECKUX CBOWCTBaxX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOCHMS, UX CIIOCOOHOCTH BCTYNAaTh B XMMUYECKHE PEAKIMH, O XapaKTepe
U IPOAYKTaX Pa3InYHbIX XUMUUYECKUX PEeaKIuil;

*  XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIIMBAIOT IMPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTepUCTUKaMHU BEIIECTBA;

® COCTaBJISITb MOJICKYJIAPHBIC MW IIOJIHBIC HMOHHBIC YpPABHCHHA 110 COKpaH_[éHHBIM NOHHBIM
YpaBHEHUSIM;

® IMIPOTrHO3UPOBATH CHOCO6HOCTB BCHICCTBA MNPOABJIIATL OKHUCIWUTCIBHBIC HWJIM BOCCTAHOBHUTCIIBHBIC
CBOIMCTBA C y4ETOM CTEIIEHEH OKUCIECHUS 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB;

® COCTaBJISITb  YPaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIMX TIOCICAOBATCIILHOCTU HpeBpaH_[eHI/Iﬁ
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

® BBIIBUT'ATh U MPOBEPATH SKCIHCPUMCHTAILHO T'MIIOTE3bI O PE3yJibTaTax BO3Z[€I>'ICTBPI$I Pa3IMIHBIX
(hakTOpOB HAa U3MEHEHHE CKOPOCTU XMMHUUYECKOM peaklnu;

* HCIIOJIb30BAaTh NPUOOpPETEHHBIE 3HAHUS JUISI  OSKOJOTMYECKH TPAaMOTHOTO TIIOBEJCHHUS B
OKpY>KalollEel cpele;

*  HCIIOJIb30BaTh MPUOOPETEHHBIE KIFOUEBbIE KOMIIETEHIIUH MPHU BBIMOJIHEHUN MPOEKTOB U Y4eOHO-
HCCIIEIOBATENbCKUX 3aJlad [0 H3Y4YEHHIO CBOMICTB, CIIOCOOOB IOJYYEHHUS U paclO3HABAHMS
BEIIECTB;

° O6’I)€KTI/IBHO OLICHUBATh HH(bOpMaIII/IIO 0 BCHICCTBAX U XUMHNYCCKUX IPOLCCCAX;

* KpUTUYECKH OTHOCHUTbCA K TICEBJOHAy4YHOH uHQOpMAINK, HEAOOPOCOBECTHON pekiame B
CpeAcTBax MaccoBOi HH(pOpMAIHH;

* OCO3HaBaThb 3HAYCHHE TEOPETUUYECKUX 3HAHWHA IO XUMUU JUIsI MPAKTUYECKOW EeATEIbHOCTH
YeJI0BEKa;

* co3JaBaTh MOJENM W CXEMbl JJIs pElIeHUs y4eOHBbIX M I03HABaTEIbHBIX 3a/ay; MOHUMATh
HeO6XO[[I/IMOCTI> CO6JHOI[€HI/I$I HpGI[HHCElHHfI, npeajaracMbiX B MHCTPYKIUAX 1O UCIIOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHUH U .

4. Conep:xanue NporpaMmbl

Xumus 8 kiaace
(70 uacoB, 2 yaca B He/IeJII0)
HavyajbHble NOHATHS U 3aKOHBI XMMHMHU

Tena u BemectBa. CBolicTBa BeNIECTB. DTaJOHHBIC (PU3UUECKHE CBOMCTBA BelleCcTB. MaTepuaibl U
MmatepHuaioBe/eHre. Poilb XMMHMH B JKU3HU COBPEMEHHOro obiectBa. OTHOIIEHHE OOIIeCTBa K XMUMMU:
xemopunus u xemopoous.

Mertoabl  u3yueHuss xumuu. HaOmonenue. OxcnepumenT. MojenupoBanue. Mojenu
MaTepuaibHble U 3HAKOBbIE UM CUMBOJIbHBIE.

I'a3pl. XKuakoctu. TBEpasle BemecTBa. B3anmuble nepexoapl MEXy arperaTHBIMH COCTOSTHUSIMU
BEIIIECTBA: BO3TOHKa (CyOnuMarus) U JaecyOnuManusi, KOHACHCAIUS U UCIapeHue, KPUCTAUTA3AIUsI 1
IUIaBJICHUE.

®usnyeckue sABJIeHUA. YNCThIe BEMECTBAa U CMECH. | 'OMOreHHbIE U reTeporeHHbie cmecu. CMmecu
razoo0pasuble, xujakue u TBEpAbIE. CrocoObl pa3feneHus CMeceil: MeperoHka, WiId JUCTUIUIAIUS,
OTCTanBaHue, QWIbTPOBAHUE, KPUCTAJUIM3AIMS UM BhITapuBaHue. XpoMartorpadus. [Ipumenenune stux
Croco0oB B J1a00paTOPHOI MpaKTHKe, Ha TPOU3BOJICTBE U B OBITY.

XHWMHMYECKHUE DIIEMEHTBI. ATOMBI U MOJIEKYJIbL. IIpocThie M cioKHBIE BemecTBa. AJIIOTpOnus Ha
npuMepe kuciopoaa. OCHOBHbBIE IOJIOKEHHMsSI aTOMHO - MOJEKyJsspHoro ydeHus. Mouel. BemiectBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHSL.

3HaKM (CUMBOJIBI) XMMHUECKUX 3JeMeHTOB. MH(popmalus, KOTOpYI0 HECYT 3HaKHM XUMHUYECKUX
AIIEMEHTOB. OJTUMOJIOTHSI Ha3BaHUIl HEKOTOPBIX XMMHYECKHUX 3yieMeHTOB. Ilepmonmyeckas Tabnuna
xumuueckux snemeHToB JI. WM. MeHneneeBa: KOPOTKONEPUOAHBIA W JUIMHHONIEPUOJHBIA BapHAHTHI.
[lepuoas! u rpynnsl. ['maBHas u moOouHas MoArpymnmsl, uan A- u b-rpynnsl. OTHOCHTENbHAST aTOMHAs
Mmacca.

Xumunyeckue popmynsl. Manekcsl u koadpunuentsl. OTHOCUTENbHAS MOJEKYJspHas Macca.
MaccoBast 1011 XUMHYECKOTO 3JIeMEeHTa B coeluHeHHH. VH(popmanys, KOTOPYIO HECYT XUMHUYECKHUE



bopMyIHL.

Banentnocts. CTpykTypHBIE (OpMYIbl. XUMHUYECKUE 3JIEMEHTHl C MOCTOSIHHOM M TMEepeMEHHOM
BAJIEHTHOCThIO. BbIBOn (opmynsl coequHeHus 1o BajeHTHocTH. OlpelesieHue BaJ€eHTHOCTH
XUMHUYECKOT0 3JieMeHTa 1o ¢opmyie BeniectBa. CocTaBieHHUE HA3BaHUN COCAMHEHUH, COCTOSIIUX U3
JBYX XMMHYECKHX 3JIEMEHTOB, 10 BAJICHTHOCTU. 3aKOH IIOCTOSIHCTBA COCTAaBa BEILIECTB.

XnuMuyeckue peakuuu. PeareHTsl M npoAyKThl peakuuu. [Ipu3HakKM XUMHUYECKMX pEaKLui.
VYcnoBus ux NMpoTeKkaHus M npekpameHus. Peakuuu ropeHus. DK30TEPMHUUYECKUE U DHIOTEPMHUYECKHE
peaxkuuu.

3aKOH COXpaHEHUs MacChl BEIIEeCTB. XHUMUYEeCKHE ypaBHeHUsA. (COCTaBICHHE XUMHUYECKUX
ypaBHeHmid. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YPaBHEHHE.

Knaccugukanus XMMHYECKMX peakUui [0 COCTaBy M YMCIY PEareéHTOB U IMPOJYKTOB. THIIbI
XUMHUYECKHX peakiuil. Peaknuu coeawHeHus, pas3lioKeHHs, 3amelneHus u obomena. Karammuszaropel u
KaTajus.

JleMOHCTpaLIH

Komnnekuust MatepuanoB U U3JIEIUNA U3 HUX.

Mopenu, ncnosabp3yeMble Ha ypokax (GU3UKH, OMOJIOTHH U Teorpagum.

OOBbEMHBIE U IIAPOCTEPKHEBBIE MOEIIN HEKOTOPBIX XUMUYECKHX BEIIECTB.

Moaenu KpUCTaIINYECKUX PEIIETOK.

Cobupanue npubopa 1ist MOTyYeHHUs ra3a u MpoBepKa ero Ha rePMETUYHOCTbD.
Bosronka cyxoro nbja, ioga uiam HadranmuHa.

ArperaTHble COCTOSIHUSI BOJBI.

Pa3nenenue qByx HECMEIINBAIOIIUXCS JKUAKOCTEN C TOMOIIBIO JEIUTEIbHON BOPOHKH.
Juctumisatop u ero padora.

YcranoBka s priibTpoBaHus U e€ padboTa.

YcTaHoBKa 1S BeIIapUBaHus U €€ pabora.

Konnekuust 66ITOBBIX PUOOPOB It GUITBTPOBAHUS BO3AYXA.

Pa3nenenue kpacsuiero BeuiecTsa omacrepa ¢ OMOIIbI0 OyMaxHOH Xpomarorpapuu.
Mozenu amnoTponHeIx MOAU(UKALUI YTaepoia U Cephl.

ITomy4yenue o30Ha.

ITopTpeTsl . . bepuenuyca u J{. 1. Menneneesa.

KopoTtkoneproaHbeii u InuHHONEPHOAHBINM BapuaHThl [lepmomgmueckoit cucremsr [[. U
Menneneesa

KoHcTpyrpoBaHue apoCTEPKHEBBIX MOJENEH MOJIEKYIL.
Arnmnapar Kumnma.

Paznoxenune 6uxpomara aMMOHHUSI.

["opeHue cepbl 1 MarHUEBOM JIEHTHI.

[Toptpetst M. B. JlomonocoBa u A. JI. JIaByasbe.

OnBITHL, MJUTFOCTPUPYIOLIME 3aKOH COXPAHEHHSI MACCHI BELIECTB.

I'openue docdopa, pacTBOpeHHE NMPOJYKTAa TOPEHHSI B BOJE U UCCIIEIOBAHUE MOTYYEHHOTO
pacTBopa JJAKMYCOM.
B3anMopeicTBre CONITHONW KUCIIOThI C IUHKOM.
[Tonyuenune rugpokcua meau (I1) u ero pasznoxeHue Mpu HarpeBaHUU.
JIaGopaTopHbIE OMBITHI
O3HakoOMJIEHHE ¢ KOJIJIEKIMEl 1TabopaTOpHO MOCYIbI.
ITpoBepka nmpubopa 11 MOTY4YEeHHUS ra30B Ha T€PMETUYHOCTb.
O3HakoMJIeHHE C MUHEepaJlaMH, 00pa3yIoLUIMMH TPaHHUT.
IIpuroToBneHne reTeporeHHON CMecH MOPOIIKOB CEPBI U JKEJI€3a U UX pa3JIEJICHHUE.
B3aumMoneiicTBre pacTBOPOB XJIOPUAOB M HOJIUI0B Kallusi C paCTBOPOM HUTpaTa cepeodpa.
[Tonyuenune runpoxcuaa meau(1l) u ero B3auMoaeiicTBrE ¢ CEpHON KUCIOTOM.
B3anMozeincTere pacTBopa Cobl ¢ KUCIOTOM.
IIpoBepka 3akOHA COXpaHEHUsI MacChl BEIIECTB HA IIPUMEPE B3aUMOJEHCTBUS IEIOYU U KUCIIOTHI.

NSOk~ WNE



9. TlIpoBepka 3aK0Ha COXpaHEHHsI MACCHI BELIECTB Ha MPUMEPE B3aUMOAEHCTBYS IETOYM U CONH
xenesa (11).

10. Pasnoxenue nepokcua BOAOPOIA ¢ MOMOIIbI0 okcuaa mapranua (1V).

11. 3amemenue xene3oM MM B MEIHOM KyIIOPOCE.

[pakTuieckre paboThl

1. 3nakomcTBO ¢ nabopaTopHbIM 0060pynoBaHueM. [IpaBuina TeXHUKH O€30MaCHOCTH MPH padboTe B
kabuHete xumun. Hexoropbie BUbl paboT.

2. AHaH3 MOYBHI.

Ba:kneiinue npeacraBuTe/ Il Heopranuveckux BeniecTs. KosimuecrBeHHbIe OTHOIIEHUS] B XMMHUH

CocraB Bo3ayxa. [lonstue 00 0O0BEMHOW 10JIe KOMIIOHEHTA MPUPOJHON Ta30BOM CMECH —
Bo3ayXxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOI CMECH O €ro 0ObEMHOH J1071e 1 HA00OPOT.

Kucnopon. O3o0n. [Tonyyenue kucnopoma. Cobupanue u pacro3HaBaHUE KUCIOPoJa. XUMHUYCCKHE
CBOMCTBAa KHCJIOPOJa: B3aMMOJICUCTBHE C METalIaMHM, HEMETAJNIaMU M CIIOKHBIMH BEIIECCTBAMHU.
[Ipumenenue kucnoponaa. KpyroBopor kucinopoa B mpupo/ie.

Oxcunpl. OOpa3oBaHue Ha3BaHUN OKCUAOB M0 UX (hopmynam. CocraBienue GopMysT OKCHUIOB IO UX
Ha3BaHusAM. [IpeacraBurenn OKCUIOB: BOAA U YIJIEKUCIIbIN ra3, HEralméHas U3BeCTb.

Bomopon B mnpupome. ®dusznueckue M XMMUUYECKHE CBOWMCTBA BOJOpPOJA, €ro IOJy4YyeHUe |
IIPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukarnus. Maaukaropel. Tabmuma pactBopumoctu. ColisiHas 1
CepHasi KUCIIOTbI, UX CBOMCTBA U IPUMEHEHUE.

Comm, ux cocraB 1 Ha3BaHus. PacTBopuMocCTh cosield B Boze. [IpencraBurenu coeid: Xaopu HaTpus,
kapOoHat Hatpus, pocdar Kanpus.

[locTostnnass ABoranpo. KommuectBo BemectBa. Monb. MonsipHas macca. KpaTHble enuMHHILIBI
M3MEPEHHST KOJIMYECTBA BEIIECTBA — MUUIMMOJIb M KUJIOMOJb, MHJUIMMOJISIPHAS ¥ KUJIOMOJSIpHAs
Macchl BEUIECTBA.

Pacuérel ¢ ucnosib30BaHWEM TMOHSATHH «KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay, «IIOCTOSTHHAs
ABoranpoy». 3akon ABoraapo. MonspHseiii 00bEM razoo0pasHbix BemecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO Ta3a I0 IPYromy.

KpaTtHble equHUIBI M3MEPEHUS — MUJUTUMOISPHBIA M KUJIOMOJISIPHBIA OOBEMBI Ta3000pa3HBIX
BEIIECTB.

Pacuétel ¢ MCOaB30BaHMEM MOHITHH «KOJUYECTBO BEIIECTBA», «MOJISIPHASI Macca», «MOJSPHBII
00BeM Ta30oBy», «IOCTOSTHHAST ABOTaAPO».

Pacuétel ¢ MCOIb30BaHUEM MOHITHH «KOJUYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «MOJSPHBII
00BEM Ta30B», «YUCIO ABOTAIPO».

I'unpocepa. Kpyrosopor Bomasl B mpupoae. Dusmdeckne M XUMHUYECKHE CBOWCTBA BOJIBI:
B3aUMOJICVICTBHE C OKCUJIAMH.

OcHoBaHus, ux cocraB. PacTBopuMoCTh OCHOBaHMI B Boje. M3MeHeHHEe OKpacKu MHIUKATOPOB B
menoyHo cpene. IpencraBurenu menoyen: THAPOKCHIBI HATPHS, KAJIAS U KAJIBIIMS.

PactBopurens u pactBopénHoe BemecTtBo. PactBopel. PactBopenue. ['mapartel. MaccoBas nosst
pacTBOpEHHOrO BemiecTBa. Pacu€Thl, CBA3aHHBIE C KCIOJb30BAaHUEM TOHSTHS «MaccoBas JOJs
PacTBOPEHHOTO BEIIECTBAY.

JeMoHcTpannun

OHpe,Z[CJ'ICHI/IC COACPIKaHUA KUCIIOpOJda B BO3yXC.

[Tonyuyenue kuciopoa pa3inoKeHUEM IepMaHraHaTa Kajaus U epoKcuIa
BOAOPOJA.

Cobupanue METO/I0M BBITECHEHUS BO3AyXa U BOJIBI.
Pacno3naBanue kucimoposa.

l'openne marawsi, xenesa, yris, cepsl U pochopa B KUCTOpOIe.
Konnekuust okcuios.

[Tonyuenue, cobupaHue u pacrio3HaBaHUE BOIOPOIA.

I'openue Bonopona.

B3aunmogeiictBue Bogopoaa ¢ okcuaom meau(Il).

Konnekuns MUHEpanbHBIX KHCIIOT.

[TpaBuio pa3zbaBiieHUs cepOil KUCIOTHI.



Konnekuus conei.
Tabnuira pacTBOPUMOCTH OCHOBAHHUM, KHCIIOT M COJICH B BOJIC.
Hexoropble MeTaibl, HEMETAJUTBI U COSTMHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
Moenb MOISIpHOTO 00BbEMa ra3000pa3HbIX BEILECTB.
JIabopaTopHBIC OMBITHI
12. TlomyrHeHue U3BECTKOBOMN BOIbI IPH MPOITYCKAHUH YTIIEKUCIIONO Ta3a.
13. Tlonydenue BogOpoAa B3aMMOJENCTBUEM LIMHKA U COISHON KMCIIOTBL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.

15. H3menenue oxpacku MHIMKATOPOB B LIEJIOYHOM Cpele.

16. Osnaxkomiienue ¢ mpenaparaMd JOMAlIHEH WJIM IMIKOJIBHOM alTeYKH — pPacTBOPAMHU IEPOKCUIA
BOJIOPOJIa, CIIUPTOBOM HACTOMKHU MOJIa M HAIIATBIPHOTO CIUPTA.
[IpakTuyeckue paboThl

1. TMonyuenue, cobMpaHue U pacoO3HABAHHUE KUCIOPOIA.

2. Tlonyuenue, coOMpaHue U Paclo3HABAHKE BOAOPOA.
3. TIpuroToBieHUE pacTBOPOB COJIEH € MX 3aJaHHOM MAacCOBOM JIOJICH.

OcHOBHBIE KJIACCHl HEOPTAaHUYECKUX COeTUHEeHUi
O06oOmenue cBeneHnid 00 OKCHMIAX, UX KilacCHU(UKAIMU, Ha3BaHHMAIX W CBOMCTBax. CrocoObI
MTOJTY9ICHUST OKCUIOB.

OcHoBaHus, WX Kiaccu(UKaIWs, Ha3BaHUS W CBOMCTBA. B3auMoaEHCTBHE C KHCIOTAMH,
KHCIIOTHBIMU OKCHJIAMH W COJISIMH. Pa3ioxeHne HepacTBOPUMBIX OCHOBaHWU. CrocoObI TOTydeHUS
OCHOBaHHI.

Kucnmotel, wx kmaccupukanmus W Ha3BaHusa. OONMe XUMHYECKHE CBOMCTBA  KHCIIOT.
B3auMopeiicTBue KHCIOT C MeETalulaMHU. OJIGKTPOXUMHUYECKMH PsAJ  HANpsHKEHUH  METalIOB.
BzanmogeiicTBHE KUCIIOT ¢ OKCHAAMU METAJIOB.

B3anMopeiicTBie KUCIOT C OCHOBaHUSIMH — peaklus HeWTpanu3anuu. B3anMoaeicTBHE KHCIOT C
consimu. [lomydeHre OECKUCIOPOTHBIX U KUCIOPOACOACPIKAIIUX KUCIIOT.

Comm, ux kinaccudukanys u cBoicTBa. B3aumosenicTBre coiieil ¢ MeTailaMi, OCOOCHHOCTH ITHX
peakuuii. BzaumopencTBue coeit ¢ CosMu.

I'enernueckue psapl MeTamia W HeMmeTaia. [‘eHeTWyeckas CBsI3b MEXKIy KiaccaMu
HEOPTaHWYECKHUX BEIICCTB.

JIabopaTOpHBIE OMBITEI

17. B3aumogeiicTBre OKkCUAa KaJbLUs C BOJOM.

18. IlomyTHEHNE M3BECTKOBOM BOIEL.

19. Peakmus HEUTpaJIM3aLUH.

20. Tlonyuenune ruapokcua meau (I1) u ero B3auMozelicTBIE ¢ KUCIIOTOIA.
21. Paznoxenue ruapokcuna meau (I1) mpu Harpesanum.
22. BzauMopeicTBIE KUCIOT ¢ METa/UIaMH.

23. B3auMopelicTBIE KUCIOT C COJISIMHU.

24. O3HaKOMIIEHHUE ¢ KOJUIEKIHEN COeH.

25. Bzanmogeiictue cynbpara meau (I1) ¢ xenezom.
26. B3aumoneiicTre coseil ¢ CoNsIMHU.

27. l'eHeTnyecKas CBS3b Ha IPUMEPE COSAUHEHUM MEIH.
IIpakTHyeckue padoThI

4. Pemienune >KCIEPUMEHTAIBHBIX 3a/a4.

Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKHX 3J1EMEHTOB
. . MenaeJieeBa 1 CTPOCHHE aTOMa

EcTecTBeHHBIE CEMENCTBA XMMUYECKUX 3JIEMEHTOB:IIEIOYHbIE U IIEJI0YHO3EMENIbHBIE METAILIbI,
rajoreHbl, WHepTHbIe (Osaropoansie) raszbl. AmdorepHOCTb. AMQOTEpHBIE OKCUABI U TUIPOKCHUBI.
KomriuiekcHsie coun.

Otkpeitue J[. U. Menneneebim Ilepuoauueckoro 3akoHa u co3ganue um Ileproguueckoit
CHUCTEMBI XUMHUYECKUX DJICMECHTOB.

ATOMBI Kak (popMa CyIIECTBOBAaHUS XMMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEJCHHUS O CTPOCHHUU
aToMoB. Jloka3aTenbCTBa CIIOXKHOCTH CTpoeHuss aToMmoB. OmbIThl Pesepdopaa. [InanerapHas moaenb



CTPOEHHUSI aTOMa.

CocTtaB aTOMHBIX sJ€p: NMPOTOHBI, HEUTpPOHBL. OTHOCHUTENbHAs aTOMHas Macca. B3anMocBs3b
MOHATUHN «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHAS aTOMHAsI Maccay.

Muxkpomup. D5eKTpoHbl. CTpOEHUE SIEKTPOHHBIX YPOBHENH aTOMOB XMMHUUYECKUX 371€MEHTOB NeNe
1-20. [TonsiTHE O 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuil cMbici  cuMmBoiuku Ilepuoanueckoit  cucrembl. CoBpeMmeHHas
dbopmynupoBka Ilepuoanueckoro 3akona. M3mMeHeHus: CBOMCTB 3J1EMEHTOB B MEPUOAAX U TPYIIax, Kak
(GyHKLUS CTPOCHUS SIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucThKa dJEMEHTa-MeTala MW 3JEMEHTa-HeMeTaula [0 MX IOJIOKEHUI0 B
Ilepnonnueckoi cucreMe xumuyeckux aemeHToB . . Menaeneesa.

JeMoHcTpanuu

Paznuunblie popmbl TaOIUI] TEPUOANYECKON CUCTEMBI.
Mopenuposanue nocrpoenus Ilepuonnueckon cucremsl /. 1. Menneneesa.
Mozenu aToOMOB XUMHUYECKUX 3JIEMEHTOB.

Mopenu aToMOB 3JIEMEHTOB 1—3-T0O 1Iepro10B
JIaGopaTOpHLIE OIBITEL.

28. Tonyuenue aM(pOTEPHOTO MHAPOKCHIA U UCCIIEN0BAHUE ET0 CBOMCTB.

Xumnueckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIHH

HNonHas xumuueckas cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMU METAIOB U HemeTaioB. Cxembl
o0pa3oBaHMsl MOHHOW CBSI3U JUIsl OMHApHBIX coenuHeHuil. oHHbIE KpUCTaJUIMUECKHE pEIETKU U
¢u3nueckre CBOMCTBA BEIIECTB C ITUM THUIOM peléTok. IlonsaTue o popMynpHON eanHuUIIEe BEIIECTBA.

KoBaseHTHAass XuUMHUECKass CBS3b. OJEKTPOHHbIE M CTPYKTypHBIe (opmynsl. KoBameHTHas
HerossipHast  cBsi3b. CxeMmbl 00pa3oBaHMsI KOBAJEHTHOM CBSI3M s OWMHApHBIX COEJUHEHUH.
MounekynsipHble 1 aTOMHBIE KPUCTAININYECKUE PEIIETKH, U CBOMCTBA BELIECTB C ITUM TUIIOM PELIETOK.

DIeKTpoOTpULATENbHOCTb. Psl anexkTpoorpunarenbHocTd. KoBaneHTHas nossipHas XUMUYecKas
cBsi3b. Jlumonb. Cxembl 00pa3oBaHHs KOBAICHTHOW TOJSPHOW CBSI3U ISl OMHAPHBIX COCTUHEHUH.
MosekyssipHble U aTOMHBIE KPUCTAIIIMUECKUE PEIETKH, CBOMCTBA BEILIECTB C 3TUM THUIIOM PELIETOK.

Merannuueckass XMMHUYECKash CBSI3b M MeTaJJIMYecKas KpucTajauueckas pemérka. CpoiicTBa
BELIECTB C TUM THUIIOM pelI€ToK. EnnHas npupona XMMHUECKUX CBSI3EH.

Crenenp oxucnenus. CpaBHEHUE CTENEHM OKHUCIEHMs M BajleHTHocTu. IlpaBuma pacuéra
CTeTeHel OKucieHus 1no GopMynaM XUMHUUECKUX COSMHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OrnpenenaeHre CTENeHeH OKHUCICHUS IS
3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBA pa3HBIX KiaccoB. Peakuun HMOHHOTO OOMEHAa M OKHMCIMTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE.
CocraBieHne ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PpEAKIUHA METOJOM  DJIEKTPOHHOIO
OanaHca.

JlemMoHcTpanuu

Buneo ¢pparments! u cnaiiasl «oHHas XumMuueckas cBs3b ».

Kosnnekius BemnecTB ¢ HOHHON XUMHYECKOM CBSI3bIO.

Mopenu HOHHBIX KPUCTAUIMYECKUX PELIETOK.

Buneodparments! u cnaiipl «KoBalleHTHAs XMMUYECKas CBS3bY.
Konnekuus BemecTB MOJIEKYISIPHOIO U aTOMHOTO CTPOEHUS.

Mogenu MONEKYJIAPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PELIETOK.
Buneodparments! u ciaiinpl «Metamuinueckas XUMHUECKask CBSA3bY.
Konnexkuust «MeTtasuibl U CIIaBbD».

B3aumopeiicTBuie MHKa ¢ cepoid, CoNsiHOM KucioToi, xiaopuaom meau (I1).
I'openue marnus.

B3anmoneiicTBre XJIOPHOM M CEPOBOAOPOIHOMN BOBI.
JIaGopaTopHBIE OIBITEI
29. U3roroBneHre MOJENH, HILTIOCTPUPYIOIIEN CBOWCTBA METAJIIMYECKOM CBA3H

Xumus 9 kiaace
(68 uacos, 2 yaca B He/1eTI0)



IloBTOpeHue U 00001IeHNE CBeIeH T 1O Kypcy 8 KJjacca.

bunapupie coenunenus. OKCHIBI cosieoOpasyrone W HecojeoOpasyromue. [ HapoKcub:
OCHOBaHUs, aM(oTepHbIe, KUCIOThL. CpelHue, KUCIbIe, OCHOBHBIE COJIH.

O6o00menre CBEeEHU O XUMUYECKHX peaknmsax. Kmaccupukanuss XMMHUYECKUX pPEaKIui 10
pa3IMYHBIM OCHOBAaHUSIM: COCTaBY M YHCIY pPEarupyroluX W OOpa3yHOIIUXCS BEUIECTB, TETIOBOMY
s dexTy, HampaBICHHIO, U3MEHEHHIO CTETIEHEW OKHUCIICHUS 3JIEMEHTOB, OOpa3yIoLUX pearupyoliue
BEIeCTBa, (Das3e, CMOJIb30BAHUIO KaTallu3aTopa.

[TonsiTre 0 cKOpOCTH XUMHUYECKOW peakiuu. PakTopbl, BIUAIONIME HA CKOPOCTh XUMHYECKHX
peakuuii: NpUpOJa  pPEarupyroluX  BEUIECTB, HX KOHILEHTpauus, TEMIeparypa, IUIOoMaab
CONPUKOCHOBEHHUSI, HAJIMYKeE KaTanuzaropa. Karanus.

JeMoHcTpanmu

O3HaKOMJIEHHE C KOJUIEKLIUSAMU METAJIJIOB U HEMETAJIIIOB.
O3HaKOMJIEHHE C KOJUIEKLIUAMU OKCUIOB, KUCIIOT U COJIEH.
3aBUCUMOCTh CKOPOCTH XMMUYECKOH PeaKkIMK OT MPUPO/IbI PEarupyoLX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pEeaKIIMK OT KOHIIEHTPALMU PEearupyollirX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pPEaKIMK OT IJIOLAAH
CONPUKOCHOBEHMSI pEarupyroluX BEUECTB («KUISAIIMMI CI0N»).
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pEeaKIIUU OT TEMIIEPATyphl pearupyroiux BEelecTB.
JIaGopaTopHbI€ ONBITHI
B3aumoneiicTBre aMmmHaka u XJI0pOBOIOPOJIA.
Peakuus nertpanuzanuu.
Habmronenue teroBoro 3gpdexra peakinu HeHTpann3anmu.
BzaumopeiicTBue cepHoii KucaoTsl ¢ okcugom meau (11).
PaznoxeHue nepokcua BOA0OpO/Ia C MOMOIIBIO KaTaslazbl KapToders.

3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLUUU OT MPUPOJbl PEArMpYyIOIIMX BEIIECTB HA MPUMEPE
B3aMMOJICHCTBUS PACTBOPOB THOCY/Ib(aTa HATpus W XJopuaa Oapus, THocylb(dara HaTpus u
COJISTHOM KUCJIOTHI.

oUkwnE

7. 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKIUH OT IPHPOIBLI METAJIOB IIPH UX B3aMMOJIEHCTBHU C
COJISIHOM KHCIIOTOM.

8. 3aBUCHUMOCTH CKOPOCTH XMMHYECKOH PEaKLUH OT IPUPOABLI KHCIOT IIPU B3aUMOAEHCTBHH UX C
HKEIE30M.

9. 3aBHCHUMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT TEMIIEPATYPEL

10. 3aBHCHMMOCTBH CKOPOCTH XMMHMYECKON PEAKIMHU OT KOHIEHTPAILIUH.

11. 3aBHCHMMOCTH CKOPOCTH XMMMHYECKOM pEaKIMU OT IUIOIAA¥ CONPUKOCHOBEHHUS PEarupyOIUX
BEIIECTB.

12.  3aBUCHMMOCTB CKOPOCTH XMMHUYECKON PEAKIIMHU OT KAaTaIu3aTopa.

XMMHYeCKHe PeaKl MU B PACTBOPaX 3JIEKTPOJIHUTOB.

[TonsiTie 00 SJEKTPOIUTUYECKON TUCCOIHAIIMU. DJIEKTPOJIUTHI U HEIICKTPOJIUTHL. MexaHuzm
JUCCOIIMAIMU  DJIEKTPOJIUTOB C PA3IMUYHBIM  XapakTepoM CBs3u. CTeNeHb AIEKTPOIUTUUYECKOMN
nuccorranuu. CUIIbHBIE B CITa0BIe AJIEKTPOJIUTHI.

OcCHOBHBIE TTOJOXKEHUS TEOPUH AIEKTPOIUTHYECKON Arccoruanmu. Kinaccupukanus HOHOB U UX
cBoiicTBa. KHCIIOTBI, OCHOBaHUS M COJIM KaK AJIEKTPOIUTHL. VX KiaccuuKkaus u JUCCOUAIIHSL.

OO0mue XMMHYECKHe CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKU WHAMKATOPOB, B3aUMOJCHCTBHUE C
MeTaJUlaMH, OKCHJaMH U THAPOKCHIAMU METaJUIOB M COJSIMU. MOJEKYJISIpHbIE U WOHHBIC (TTOJIHBIC U
COKpalll€éHHbIE) YPAaBHEHUS PEAKIIUH.

XUMUYECKUN CMBIC COKPAIIEHHBIX YPABHEHHI. Y CIIOBHS MPOTEKAHUS PEAKIUA MEXKIY JICKTPOJIUTAMU
JI0 KOHIIa. P51 akTUBHOCTH METaJLIOB.

OO0mMe XHMHAYECKHE CBOMCTBA IIENIOUeii: B3aUMOIEHCTBYE ¢ KUCIIOTAMH, OKCUJaMH HEMETAIIJIOB,
comsamu. OOIMMe XMMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHWI: B3aMMOJCHCTBHE C KHUCJIOTAMH,
pa3yoKEeHUE IPU HarpEBaHMH.

OO0mue XMMHUYECKHE CBOWMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KHCIIOTaMH, IIEIOYaMH,
COJIIMU M MeTaJlllaMH. B3anmojieiicTBre KUCIBIX COJIEH CO IeI0YaMu.

IM'aaponus, kak 0OMEHHOE B3aUMOJICHCTBHE CONeH ¢ BOAOW. [ MaAponIn3 cou CHIIBHOTO OCHOBAHUS
1 cnaboit KucaoTel. 'maApoaN3 conm cinaboro OCHOBAaHUS M CUIIbHOM kucaoThl. [llkana pH.



CBolicTBa KMCJIOT, OCHOBAaHUM, OKCHIOB U COJIEH B CBETE TEOPUU JICKTPOJIUTHUECKOM
AJucconuanm U OKHUCIUTCIBbHO-BOCCTAHOBUTECIIbHBIX peaKLII/Iﬁ.
JleMoHCTpanuu.

HcnpITaHue BEMIECTB U UX PACTBOPOB HA AIEKTPOIPOBOAHOCTb.
3aBHCHMOCTb DIIEKTPOIIPOBOJHOCTH YKCYCHOM KMCIIOTHI OT KOHIIEHTPALIUH.
JIBMOKEHUE OKPAIIEHHBIX HOHOB B DJIEKTPHYECKOM II0JIE.
Omnpenenenue XxapakTepa Cpeibl B pacTBOPax COIEH.
JIabopaTOpHBIC OMBITHL.
13. Tucconnanus cnabbiX 3JI€KTPOIMTOB HA IPUMEPE YKCYCHOM KHUCIIOTHI.
14. ismenenune okpacku UHAMKATOPOB B KUCIOTHOM CpeIe.
15.  Peakuus HeHTpamu3aluy pacTBOPA IEIOYH PA3IMYHBIMU KUCIOTAMH.
16. Tonyuenue ruppokcuna meau (1) u ero B3auMopeiicTBUE C PA3IMYHBIME KHCIOTAMH.

17. BzaumoneiicTBre CUIBbHBIX KMCIOT ¢ okcumoMm meau (10).
18-20. B3aumoieiicTBIE KUCIOT C METaJIaMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyveHue CTyHs KPEMHHEBOM KMCIOTHI.

23. KauecTBeHHast peakLys Ha XJIOPUJ - UK CyJIb(paT-HOHBI
24. I3MeHeHne OKpacKy MHIMKATOPOB B IEIOYHOI Cpeje.

25. B3aumoeiicTBrE menodei ¢ YIJIEKUACIIBIM Ta30M.

26. KauecTBeHHas peakLys HAa KATHOH aMMOHHUSL.

27. Ionyuenune ruapoxcuna meau (11) u ero pasnoxenue.
28. BzaumoelicTBre KapOOHATOB ¢ KMCIOTaMH.

29. Tlonyuenune ruapokcua xenesa (I11).

30. BzaumopeiicTBre xenesa ¢ pactBopoM cyiabdara meau (1I).
[pakTudeckre paboThl

1. CsoiicTBa KHCJIOT, OCHOBaHHﬁ, OKCHJIOB U COJICH B CBETE TCOPHUU BHCKTpOHI/ITH‘{eCKOﬁ
JUucconranuuy U1 OKMCINTCIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ

HemeTtayuibl U MX cOeJUHEHHUS.

CtpoeHue aTroMOB HEMETAJUIOB W uX mojoxkenne B llepuomgmueckoit cucreme. Psg
EKTpooTpHULaTeabHOCTU. Kprcrammmiyeckue peméTkl HEMETAIUIOB — IMPOCTBIX BEIIECTB. AJUIOTPONUS
n e€ npuuuHbl. Puznyeckue cBoiicTBa HemeTayioB. OOLIME XMUMHYECKHE CBOWCTBA HEMETAJUIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, cTpoeHUE UX aTOMOB U MOJEKyld. DU3NYECKNE U XMMUYECKUE CBOMCTBA TaJOT€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT MX IoJiokeHus B Ilepmonnueckoit
cucreme. HaxoxieHne rajJoreHoB B IPUPO/IE U UX MOJIydeHUe. 3HaUeHNE U PUMEHEHHUE raJloreHoB.

I'amoreHoBOOpOABI W COOTBETCTBYIOIIME  HMM  KHCIOTBHI: IJIaBUKOBas, COJIsIHas,
OpomoBoAOpoHas, HojoBojgoponaHas. [amorenuasl. KauecTBeHHBbIE peaklMu Ha TalOT€HUI-HOHBI.
[IpuMeHeHHe COeIMHEH U raloreHOB U UX OHOJIOTHYecKast pOJib.

Obmas xapakrepuctuka 3neMeHToB VIA-rpynmel. Cepa B mnpupojne U €€ MOJIydeHHE.
AnnoTpornHble MOIU(GUKALUN CEPbl U UX CBONCTBA. XMMUYECKUE CBOWCTBA CEPhI U €€ IPUMEHEHHE.

CepoBoJIOpOJ: CTpOEHHE MOJEKYJbl, (PU3MUECKHe W XHWMHYECKHUE CBOMCTBA, IOJIy4YE€HUE U
3Hauenne. CepoBogopoanas kuciota. Cynbduapl U ux 3HadeHue. JIroMuHOPOpPHI.

Oxcup cepsr (1V), cepaucras xkucnora, cynbhuTsl. KauecTBeHHast peakiius Ha Cyab(QHUT-HOH.

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

CepHast kucioTa - CHJIbHBIN 3nekTponutT. CBoiicTBa pa30aBIE€HHOW CEpHOM KHCIOTHI, Kak
TUMUYHONW KHCJIOTBHI: B3aUMOJICHCTBHE C METaUIaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHAAMH,
OCHOBaHUSIMHU M aM(QOTEpPHBIMHU TUIPOKCHUIAMU, cosiMU. KauecTBeHHast peakiius Ha cysib(ar-uoH.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmbl. A30T, CTpO€HHE aToMa U MOJIEKYJIBI.
®dusnyeckue U XUMUIECKHE CBOMCTBA M IPUMEHEHHUE a30Ta. A30T B IPUPOJIE B €r0 OMOJIOTHYECKAS POJIb.

AMMMaK, CTpO€HUE MOJIEKYJIbl U (U3NUECKUe CBOWCTBA. AMMUAYHas BOJa, HAIATBIPHBINA CIIUPT,
ruapar aMMmuaka. JlOHOpHO - aKUenTOpHBIM MEXaHW3M O00pa3oBaHUS KAaTHOHA aMMOHHMSL.
BoccranoBurensHble cBolicTBa amMmHaka. Conu aMMOHMS M UX NpuMeHeHue. KauecTBeHHast peakius Ha
KaTUOH aMMOHHSI.



Oxkcuapl a30Ta: HECONIEOOpa3yroIIMe W KUCIOTHBIC. A30THCTas KUCJIOTa W HUTPUTHL. A30THas
KHCJIOTA, €€ MoJIy4yeHne U cBorcTea. Hurparsl.

®dochop, crpoerne aroma u amnorponus. Dochunmpl. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Docharer. Dochopubie ynodperns. UHCEKTULIHIBL.

OOmiast xapakTepucTuKa 31eMeHTOB [V A-Tpynmbl: OCOOCHHOCTH CTPOSHHS aTOMOB, MPOCTHIX
BEILIECTB U COCIMHEHUI B 3aBUCMMOCTH OT TOJI0KEHUA 3JIeMEHTOB B [leproanueckoi cucreme. Y epo/.
AnnotponiHble  MoauduKanuu: anma3, rpagur. AmopdHBIM yriepox W €ro copra: - caxa,
aKTUBUPOBAHHBIA  yroiab. Apncopbuus. Xumuueckue cBoiicTBa yriepoga. Kokcoxumuueckoe
MIPOU3BOJICTBO U ero npoaykus. KapOusl.

Oxkcun yriepona(Il): crpoenune Monexyibl, nojiyuenue u ero cBorctBa. Oxkcun yraepona(IV):
CTPOECHHUE MOJIEKYJIbI, MOJy4EHHE M €ro CBOWCTBAa. YrosibHass KuciaoTta. Cojlu yroibHOW KHUCIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TexHuYecKkas 1 MUIIEBAs COJA.

Heoprannueckne # OpraHM4eckue BeEHIECTBA. YTJIEBOJAOPOAbL. XHMHUYECKOE CTPOECHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COETUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MeraH, 3TaH, Kak MpeeibHbIE YIVIEBOJOPOAbl. OTWIEH M alETWIEH, KAaK HeNpeaesbHbIe
(HeHachlIIlIeHHbIE) YIiIeBOOpoibl. 'openue yrieBoaopoioB. KauecTBeHHbIE peakIMy Ha HENPEEIbHbIE
COCIMHEHMUS.

DOTUJIOBBIN CIUPT, €ro MOJy4YeHHEe, MpUMeHeHue U Gusznonoruyeckoe aeiicraue. TpéxaTOMHBIM
cnupt rinuepud. KauecTBeHHas peakuusi HA MHOTOAQTOMHBIE CIMPTHL. YKCYCHas - TPEACTaBUTEIb
KJ1acca KapOOHOBBIX KHUCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupone. Cunmunuabsl u cuinad. Okcun
kpemuus (1VY). Kpemuuesas kuciora u e€ couu.

[IpousBoncTBO crekiia u nemeHTa. [IpoayKkius cHiMKaTHON IPOMBIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKka, dhapdop, dasuc.

OnTHyeckoe BOJOKHO.

Hemerannsl B mpupoae. dpakunoHHass meperoHka XHAKOTO BO3AyXa KakK CHOCO0 MOy4eHHUS
KHCJIOpOAa, a30Ta, aprona. [lomyuenue pocdopa, kpeMHH, XI0pa, HoAa. DINEKTPOIH3 PAaCTBOPOB.

[lonyyeHnue cepHON KUCIOTBHI: ChIPbE, XMMHU3M, TEXHOJIOTUYECKAsA CXEMa, METOJ KHUIIALLErO CJ0s,
NPUHIUIBL TETNIOOOMEHa, MPOTUBOTOKAa W IUpKymsinuu. Oneym. [Ipom3BoacTBo amMmuaka: ChIPBE,
XUMH3M, TEXHOJIOTUYECKAs CXEMA.

JleMoHcTpanuu

Komiekuust HemeTaos.

Moneny KpucTalIn4ecKiX peléToK HEMETaNIOB: aTOMHBIE U MOJIEKYJISpHBIE.
O30HATOP U MPUHLIUIIBI €70 PaOOTHI.

I'openne HemMeTaIoB - MPOCTHIX BELIECTB: cephl, ocopa, JPEBECHOTO YIIIS.
OO0pa31ibl rajoreHoB - MPOCTHIX BEIIECTB.

B3aumoeicTBIE raJIoreHOB ¢ METalIaMu.

BeiTecHeHue xyopa 6poMOM HITH 0712 U3 pacCTBOPOB UX COJIeH

Komtekuyst mpupoaHBIX COEIMHEHUH XJI0pa.

B3aumoneincTBue cepsl ¢ METAJUIAMH.

I'openue cepsl B KUCIIOpOAE

Komnexmus cynbGuAHbIX pyI.

KauecTtBeHHas peakuus Ha cyibpua-uoH

ObeclBeunBaHNE OKpPAIIEHHBIX TKAHEH U [IBETOB CEPHUCTHIM I'a30M.
B3anMozeicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.
OOyrinuBaHre OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTOM.
Huarpamma «CocTaB BO3TyxXan.

Buneodparments! u cnaitapl «IItuubu 6azapbi».

[Tonyyenue, cobupanue U pacro3HaBaHWE aMMHUAKA.

PaznoxeHnue Ouxpomara aMMOHHS.

B3anmoneicTere KOHUEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO.

I'openne uyepHoOro nopoxa

Pa3noxeHne HUTpaTa KaJlus U TOPEHUE IPEBECHOTO YTOJIbKa B HEM

OO0pa31pl IPUPOIHBIX coennHeHui docopa.

I'openue dhochopa Ha BO3ayXe U B KUCIOPOJIE.

[Tonyuenune 6emoro ¢ochopa u UCTIBITAHNE €TI0 CBONCTB




o Komrekmus «O0pa3ipl IPUPOTHBIX COSTUHEHUN YIIepoaay

e [Iloprper H. [I. 3enunckoro. Ilornomenne akTUBUPOBAaHHBIM YIJIEM PACTBOPEHHBIX BELIECTB
WJIY Ta30B.

e  YCTpoOHCTBO MPOTUBOTA3A.

Mopenu MoseKyJl MeTaHa, 3TaHa, STUJICHA U AlleTHIICHA.

B3aumopeiicTBue 3TuieHa ¢ OpoMHOI BOJIOM U pacTBOPOM IEpMaHIaHaTa Kajusl.

OOmre XMMUYecKre CBOMCTBA KUCIOT HA IPUMEPE YKCYCHOM KHCIOTHI.

KauecTtBenHas peakuus Ha MHOTOATOMHBIE CITUPTHI.

Konnexuust «O6pa3ipl IpUPOIHBIX COSTUHEHUI KPEMHHUS».

Komneknus crekna, KepaMUKH, LIEMEHTA U U3CIIUN U3 HUX.

Komnekuust npoiyKuuu CUIMKAaTHOW TPOMBIIUIEHHOCTH.

e BuzaeodparmenTs! u crnaiiasl «[I[por3BoACTBO CTEKIIA U LIEMEHTAY.

o Komekuus «lIpupoansie COeIMHEHNS HEMETAIIIOBY.

e BuzaeodparmenTsl u crnaiipl «OpakinoHHas MeperoHKa KUIKOro BO3ayxa»

e Buneodparmentst u cmaiinel  «llomydyeHue Bomopona, KHCIOpoAa U TaJOT€HOB

ANEKTPOIIUTUYECKUM CIIOCOOOM.

Mopenu anmapaToB U1 IPOU3BOACTBA CEPHOM KUCIIOTHI.

Mopenp KUISAIEro CIIosl.

Mopeinb KOJIOHHBI CHHTE3a aMMHAKa.

BuneodparmenTst u cnaitapl «IIpon3BoICTBO CEPHOM KUCTOTHI.

Buneodparments! u cnaiinpl « Ipou3BoaCcTBO aMMuaKay.

Komnekuust «CpIpb€ 1715 OIYy4EHUS] CEPHOM KUCIOTBD.

JIaGopaTopHbI€ ONBITHI

31. PacniosHaBaHue rajOreHuI-HOHOB.

32. KauecTBeHHBIE pEAKIMHU Ha CYIb(PaT-HOHBL.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. Xumuueckue CBOMCTBA a30THOM KMCIIOTHI, KaK 3JIEKTPOJIUTA.
35. KauecTBennsle peakiuu Ha pochar-1uoH.

36. Tlonyuenue 1 CBOMCTBA YrOIBHOM KUCIIOTHL.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKucIoro ra3a 4epes3 pacTBOp CHIIMKATA HATPUSL.
IIpakTHyeckue paboThl

2. V3y4enue CBOUCTB COJISTHON KHCIIOTHI.

3. i3yuenue CBOWCTB CEPHOM KUCIIOTHL

4. Tlony4eHne aMMHUaKa ¥ U3y4EHUE €r0 CBOMCTB.
5. TMonyuenue yriekueioro ra3a i u3y4eHue ero CBOMCTB.

Metanabl M X COeIMHEHUS

[Tonoxxenue metamnoB B Ilepuoguueckoil cucreme xumuueckux snemeHToB /. M. Menneneena,
CTPOEHME HMX aTOMOB M KpHUCTAUIOB. MerauMueckas CBsI3b M MeETAJUIMUECKas KpUCTauIMdecKast
pemérka. Puznyueckre CBONCTBA METAJIJIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTpaXkKarollas CrioCOOHOCTbD,
m1acTUYHOCTh. CriyiaBel YEPHBIE U IIBETHBIE.
Meramibl Kak BOCCTAaHOBUTENH. DJIEKTPOXUMHUYECKUHN Pl HANpsDKEHUH. B3anmoaencTBre METaioB C
HEMeTaJlJIaMH, OKCUJaMH, KUCIIOTAMH, COJIIMU. AJIFOMUHOTEPMHSI.
CtpoeHre aTOMOB M MIPOCTHIX BELIECTB HIEIOUYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XMMHUYECKUX
CBOMCTB IIEIOYHBIX METAUIOB OT 3apsaloB sAep UX aroMoB. OKCHIBI M THUAPOKCUIBI HIETOYHBIX
METaJUIOB, WX IIOJy4Y€HUE, CBOMCTBA, INPHUMEHEHHE. BakHeWIIne CoJIM NIENOYHBIX METAUIOB, HX
3HAUEHUE B JKUBOM U HEXHUBOU NPUPOJE U B )KU3HHU YEIOBEKA.
CrtpoeHre aTOMOB U TMPOCTHIX BEIIECTB LIEJIOYHO3EMEIbHBIX METAJIOB. 3aBUCUMOCTb (PU3WYECKUX U
XMMHUYECKUX CBOMCTB IIIEJOYHO3EMENIBHBIX METAUIOB OT 3apsAoB siiep uX aromoB. Oxcuasl U
THUAPOKCHUBI IIEIOYHO3EMEIbHBIX META/UIOB, UX IOJy4E€HHE, CBOMCTBA M NpHMEHeHue. Baxneimme
COJM IMIENOYHO - 3eMEJbHBIX METAJUIOB, UX 3HAYCHHE B MPHUPOJE W KHU3HM yeloBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIUA.
XKéctkocTh BOABI: BpeMeHHas U mocTosiHHas. CrocoObl ycTpaHeHusl BpeMeHHOH kEcTkocTh. CriocoObl



YCTpaHEHUsI TMOCTOSAHHON KECTKOCTU. MonuThl. CoelMHEHUS allOMUHUA B MOpUpoJe. XUMHUYECKHUE
cBoiicTBa amomMuHMSI. OCOOEHHOCTH OKCHIIA U TUAPOKCHA aTIOMUHUS KaKk aM(OTEPHBIX COCTUHEHUIA.
Baxneiimme conm amoMuHus (XJI0pUI, Cyabdar).

OcobGenHocTu cTpoeHHs aToMa keiesa. JKenezo B mpupozae. Baxueitmme pyasl xene3a. Okcuabl U
ruapokcuabl xenesa (I1) u sxenesa (I1I). Comu xenesa (I1) u sxenesa (I1I). O6HapykeHHE HOHOB KATHOHOB
JKelle3a B pacTBOpe. 3HaUEHHUE COEIMHEHUN JKee3a.

Koppo3us xumuueckas 1 3J€KTPOXUMHUYECKas. 3aluTa METAIOB OT KOPpo3uK. MeTasuibl B IPUPOJIE: B
CcBOOOJTHOM BHUEe U B Buiae coeauHeHuid. Ilonstue o metamuryprun. YEpHas M IBETHAsh METaJUTyprus.
[Tupomerannyprusi, TUAPOMETAJUTYPrus, syekTpomeramuryprus. Jlomenusiii mnpouecc. IlepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIMU3 PACILIaBOB.

JeMoHcTpanuu

B3aumoneiicTBue HaTpUs, JIUTHUS U KAJIbIUS C BOJIOM.

['openue HaTpusi, MarHus U elie3a B KUCIOPO/IE.

Bcenbinika TepMUTHOM CMECH.

BzaumopeiicTBre cMecH MOPOIIKOB CEPHI U XKENE3a, IMHKA U CEPBI.
BzauMmoneiicTBue alroMUHUS ¢ KUCIIOTaMH, IIIEI0OYaMH 1 BOJOM.
B3aumoneiicTBue xene3a U MEIU C XJIOPOM.

B3aumoneiictBre Meau ¢ KOHIEHTPUPOBAHHOM CEPHOM KUCIOTOW M a30THOM KUCIOTOU
(pa36aBIeHHOM W KOHIICHTPUPOBAHHOM ).

Okpacka 1m1aMeHH COSAMHEHUSIMU IIEJIOYHBIX METAJIOB.
Oxkpacka miaMeHu COeMHEHUSIMH METOYHO3EMEIbHBIX METAJUIOB.
l"amenue u3BecTH BOAOM.
[Tonydenue x€cTKOM BOJIbI B3aUMOJICHCTBIUEM YTTIEKHUCIIOTO Ta3a ¢ U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMeHHOM KECTKOCTU KUTITYEHHEM U JOOaBKOM COIBI.
YcTpaHeHrne OCTOSTHHON )KECTKOCTH JT00ABKOM COJIBI.
WMoHUTHI ¥ IPUHITUN MX ACHCTBUA (BUICODPArMEHT).
Kosmmekuus npupoaHbIX COEAUHEHUN aTFOMUHUSA.
Buneodparments! u cnaiibl «OKCH aTIOMUHUS U €70 MOIU (UK.
[Tonydyenne aMmpoTepHOro rUAPOKCUIA ATIOMUHUS U UCCIIEJOBAaHUE €TI0 CBOMCTB.
Konnekuus «Xumuueckne UCTOYHUKH TOKAY.
Pe3ynbprarhl JIMTENTHHOTO SKCIEPUMEHTA TTO U3YUCHHUIO KOPPO3UHU CTATBHBIX H3JEIHI B
3aBHCHMOCTH OT YCIIOBHI MPOIIECCOB.
Boccranosnenne menu u3 okcuaa meau (1) Bogopomgom.
BuneodparmenTst u cnaitasl «[[pon3BoACTBO YyryHa U CTaIN».
Buneodparments! u cnaitasl «3neaus U3 4yryHa u CTalimy.
Buneodparments! u cnaiinbl « Ipou3BoACTBO aTFOMUHUS.

JlaGopaTopHbIE OTBITHI

39. BzaumoseiictBue xesesa ¢ pactBopoMm cyibdara meau(ll).

40. IToyueHne U3BECTKOBOI BOJIBI M OIIBITHI C HEH.

41. Tlonyuenue ruapokcuaon xenesa(ll) u (I1I).

42.KaueCTBEHHBIE peaKLUK HA KaTHOHEI JKele3a

[IpakTuyeckue padoThl

6. IlomydeHwue xeCTKON BOIBI M CIIOCOOBI €€ yCTPAaHEHHUS.

1. Pemenue SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «MeTab».

XuMus U OKpY:KalLIas cpeaa.

Crpoenue 3emiu: sApo, MaHTHA, 3€MHas KOpa, MX XUMHUYeckuil coctaB. Jlutocdepa u eé

XuMHUeckuii coctaB. Munepansl. Pynel. Ocanounblie nmoposbl. Ilone3Hnble uckomaemble. XUMUYECKUI
cocTaB ruzipocepbl. XUMHUYECKUN COCTaB aTMOC(hephl.
VCTOYHNKHM XMMHYECKOIO 3arpsi3HEHMsI OKpYKarole cpensl. 1 1006anbHble 3KOIOrHYECKHe MPOoOIeMbl
YeJ0BEYEeCTBA: MApHUKOBBI d3((deKT, KUCIOTHBIE MHOXKIM, O30HOBBIE JABIpbl. MeXIyHapoaHoe
COTPYAHHUYECTBO B OOJIACTH OXpaHbl OKpY’KAalOIIeH Cpelbl OT XUMMUYECKOrO 3arpsA3HeHus. «3enéHas
XUMUSD).



JleMOHCTpaIH

Buneodparmentst u cnaiiasl «CtpoeHue 3eMiu U €€ XUMHUECKHI COCTaBy.

Komnekuust MUHEpaioB ¥ TOPHBIX MTOPOA.

Komneknus «Pyasl MeTamioB.

Buneodparmentst u cnaiinel «I'100anbHbIE SKOTOTHYECKUE TPOOIIEMBI YE€JI0BEYECTBAY.
JIabopaTOpHBIE OIBITHI

43. Uzyuenue rpanura.

O06001meHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY.
CrtpoeHue aToMa B COOTBETCTBHM C IIOJIO)KEHMEM XUMHYecKoro sjnementa B Ilepuoanueckoit

cucreme. CTpoeHue BEIIECTBA: XMMHUUECKasl CBSA3b U KPUCTAIUIMUECKUE PEIIETKU. 3aBUCUMOCTD CBOMCTB
00pa30BaHHBIX 2JIEMEHTaMHU IPOCTHIX BEUIECTB (METAJUIOB, HEMETAJUIOB, OJIArOPOAHBIX Ta30B) OT
IIOJIOKEHU 371eMeHTOB B [lepuonuyeckont cucreme. TUIIONOrUs HEOPraHUYECKUX BELIECTB, JEICHUE UX
Ha kinaccel W rpynnsl. [IpeacraBurenu. IIpusHaku M yClIOBHsS IPOTEKAHHS XMMHYECKHX PEaKIHM.
Tumosnoruss XUMHUYECKMX pPEAKUUH 1O pa3IuyHBIM OCHOBaHUSAM. Peakiuum WOHHOrO oOMeHa.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
XVWMUYECKUE CBOWCTBA TPOCTHIX BEIIECTB. XapaKTEPHBIE XHMHUYECKHE CBOHCTBA COJCOOPA3YIOIIHX
OKCH/JIOB, THJIPOKCH/I0B (OCHOBaHMM, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

6. YueOHO-TEeMAaTHYECKUH ILJIAH

No HanmMeHnoBanwue pasnenoB (TeM) KonnuectBo B Tom umciie Ha mpoBeieHNE
4acoB I10 [IpakTHyeckux KoHTposbHBIX
nporpaMmme pabot pabot
8 Knacc
1. | HavanbHble TOHATHS U 3aKOHBI XUMUN 21 2 1
2. | Baxueiimue MpeICTaBUTENN 20 3 1
HEOPTaHUYECKUX BEIIIECTB.
KonnduecTBeHHBIE OTHOIIICHUS B XHMHHU.
3. | OCHOBHBIE KJIacChl HEOPraHWYECKHUX 11 1 1
COCIUHCHUI.
4. | llepuoamueckuii 3aKOH u 8 0 0
[lepuoanyeckass cucreMa XUMHYECKHX
anemenToB J[. 1. MenneneeBa u
CTPOCHHE aToMa.
5. | Xumnueckast cBs3b. OKHUCIHTEILHO- 10 0 1
BOCCTAHOBUTEIIbHBIC PEAKIIHH.
Hroro 70 6 4
9 knacc
1. | [ToBTOpeHue u 0000IICHNE CBEACHUH 10 5
Kypcy 8 kinacca. XUMUYECKUE peaKIlnu.
2. | XuMHUYECKUE PEaKIH B pACTBOPAX. 10 1 1
3. | Hemerannsl 1 ux coeUHEHUS. 26 4 1
4. | MeTaimibl 1 UX COEOUHEHHUS. 17 2 1
5. | Xumus 1 okpyKaromias cpesa. 2 0 0
6. | O0oOmeHne 3HaHUIA IO XUMHUH 3a KypC 8 0 1
OCHOBHOM 1mKoJel. IloaroroBka k
OcHoBHOMY roCy/1apCTBEHHOMY
sk3ameny (OI'D).
Hroro 68 7 4




7. Y4ueOHO-MeTOAMYECKOE 00eclieueHHe Kypca XUMHH
OCHOBHOI 00111€00pa30BaTEJIbHON HIKOJIbI

YMK «Xumus. 8 knaccy
1. Xumus. 8 kinacc. Yuebnoe nocodue (aBtopst O. C. 'abpuensa, U. I'. Octpoymos, C.A. Crnaakos).
2. Metoandaeckoe mocobue. 8 knacc (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
3. Ilporpamma kypca xumuu s /—9 kiaccoB 001eoOpa3oBaTenbHBIX yupexaeHuid (aBtopel O. C.
[Mabpuensu, U. I'. Octpoymos, C. A. Craaxos).
4. TIpoBepouHble M KOHTpOIbHBIE padboThI. 8 Kiacc (aBTopsl O. C. ['abpuensn, U. B. Tpuryouak).
5. Xumus B Tecrax, 3aj1a4ax u ynpaxknenusx. 8 kimacc (aBropsl O. C. ['abpuensn, U. B. Tpurybyax).
6. DiekTpoHHas popmMa yaeOHOTO TOCOOus.

YMK «Xumusa. 9 knaccn
1. Xumus. 9 kinace. Yuebnoe nocodue (aBropst O. C. 'abpuensa, U. I'. Octpoymos, C.A. Cnankos).
2. Metoanueckoe mocobue. 9 knacc (aBropsr O. C. 'abpuensa, N.I'. Octpoymos, C. A. Cnaakos).
3. Ilporpamma kypca xumun ans /—9 kimaccoB oOreoOpasoBarenbHbIX yupexkaeHuit (aBropsr O. C.
["abpuensu, U. I'. Octpoymos, C. A. Craaxos).
4. IIpoBepouHnbie U KOHTpOJIbHBIE paboThl. 9 kiacc (aBTopsl O. C. ['abpuensn, . B. Tpurybuax).
5. Xumus B Tecrax, 3aadax u ynpaxkuenusx. 9 kimacc (aBropsl O.C. I'abpuensa, . B. Tpurybuax).
6. DnexTpoHHas popma yueOHOT0 MOCOOUSI.

HNuTepHeT-pecypcenl:
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 CBEICHHIA).
2. http://lwww.hij.ru. Xypuan «Xumus U KHU3HB» MOHATHO W 3aHUMATEIBHO PAacCKa3biBaeT 000 BCEM
UHTEPECHOM, YTO IIPOMCXOIUT B HAYKE U B MHPE, B KOTOPOM MbI JKHBEM.
3. http://chemistry-chemists.com/index.html. DnexTponHbIil KypHan «XUMHKH M XUMHS», B KOTOPOM
IPEICTABICHO MHOXKECTBO OIBITOB MO XHMHUH, 3aHUMATEIbHOW HMH(MOpMALUH, MMO3BOJISIOIICH YBIICYb
YIEHUKOB SKCIIEPUMCHTAIBHON YaCThIO MPEIMETa.
4. http://c-books.narod.ru. BceBozamoskHast tuTepaTypa 1o XUuMHUH.
5. http://www.prosv.ru/. TlocoOust aas ydamuxcs, B TOM YHCI€ W Ui TOATOTOBKHA K HMTOTOBOM
arrecranun (OI'D u EI'D), MeTomuueckue mocoOus Ul yUIuTeNei, HayqHO-TIOMYJ/IsIpHasl TUTepaTrypa 1o
XHMHH.
6. http://1september.ru/. XKXypran s yuuTesneit 1 He TOJIbKO. Bolbiioe KOIHMUECTBO pabOT YUCHHUKOB, B
TOM YHCJIC M HCCIEI0BATEIbCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii NMIKOJBHBIH MOpTal CO CCHUIKAMH Ha
00pa3oBaTebHbIC CAaNUTHI 10 XUMUH.
8. www.periodictable.ru. COopHuk cTareii O XUMHYECKHX JJIEMEHTaX, HWLIFOCTPUPOBAHHBIN
9KCIIEPUMEHTOM.

MarepuajibHO-TEXHHUYECKOe o0ecrieyeHne KaOuHeTa XuMHH:

Ilepeuenv nabopamoprnozo 060pyoosanus, npu blNOJIHEHUU NPAKMUYECKUX PAOOm no Xumuu
3a Kypc 0CHOBHOI 00uiell WKObl.
1.06o0pynoBanue:

e OdbopynoBanue undponoii 1ad6oparopuu «Touka pocray.

e  MuxkponabopaTopusi XuMu4eckasi;

e MPOOUPKHU CTEKIISIHHBIE;

e  KOJIOBI KOHUYECKHE;

e CTaKaHBI CTEKISHHBIC Ha 50 MII;

e TAJOYKH CTEKIISTHHBIE;

e TpyOKH COETMHUTENbHBIE: CTEKIITHHbIE, PE3UHOBBIE;

e MPOOKH PE3NHOBBHIE;

e CIIUPTOBKW;

e IpOOMpPKOIEpPIKATEIH;

e INTATHB JIAOOPATOPHBIA;

e UITAaTUB JJI NMPOOHPOK;


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 CTCKJISTHHAS;
buIbTp;

CIIUYKH,

acOecToBas CETKa;
JYYUHKH.

2.PeakTuBeL:

KHCIIOTBI: COJIsTHAsI, CepHasi, a30THas;

HIEJIOYU: TUIPOKCU] HATPUS, TUAPOKCH]T KAJIbLIUS,

ocuoBanus: ruapokcua meau (1) , ruapoxcun sxemesa (I11);

comu: kapOoHaT Kanblusi, xjopua HaTpus, xjmopua menu (II), aurpar cepebpa, xmopun 6apus,
KapOOHAT HATpUs, XJOPHJ ATIOMUHUS, MEPMAaHTaHAT Kajus, HUTpAT Kajus, MEIHBIH Kymopoc,
cynepar xeneza (ll), cympdpar ununHka, cymnepdocdar, ammuadHas CcenuTpa, MOYEBHHA
(kapbamu ), XJTOpUT Kalus, CyIb(aT HATPUsl, CHIIMKAT HATPUs, CYIb(aT aTFOMHHUS;

MPOCTBIE BEIECTBA: YIOJIb, IUHK, KEIE30, ATFOMUHUNA, MAarHUM, ME/lb, CBUHELL;

CJIO’KHBIE BEILIECTBA: MpaMop, caxap;

WHMKATOPBI;

okcuasl: meau (II), oxcun mapranna (IV);

3.0Oprannyeckue BeIIecTBa:

COJIM: aleTat HaTpHsl, (GEHOISAT HATPUS;

KHCJIOTHI: YKCYCHAs KMCJIOTa, MypaBbUHAs KUCIIOTA, OJICHHOBAS;
CIIMPTHI: 3TAHOJ, U30TIEHTHIIOBBIH, TITUIIEPHH, TIPOIIAHOI;
oen3oun, peHom;

YIIIEBOABIL: KpaxMal, TIF0K03a, CaXxapo3a.

4. Monenu:

HaGops! MoJieneit aToMOB ISl COCTABIICHUS IIIAPOCTEPIKHEBBIX MOCIICH MOJICKYIT;
Kpucrannudeckue pemeTku coseu.

5.Y4eOuble 1ocoOUs HA NEYaTHOU OCHOBE;

[Iepuoanueckas cucrema xuMudeckux iemeHTos [[.1M1.Menneneesa;
Tabnuia pacCTBOPUMOCTH KHCJIOT, OCHOBAaHHUM COJICH;
DNEKTPOXUMHUECKUN Psii HAPSKEHUH METaslIoB;

Habops! Tabaui k ypokam.

Dnekmponnvie uzdanus:

1.

©o ok w

©O~NOUTAWN

KommiexT mudpoBsix obpazoBarenbHbIXx pecypcoB. ['abpuensa O.C. Xumms. 8-11 k. OO0
«podax» 2007.

OnextponHas 6ubnmuoteka «lIpocBemenue». «Xumusd. 8 kiaacc». MynpTUMeauitHOE yueOHOe
nocoOue HOBOTO 00Opasiia.

YuebHoe anekTponHoe uznanue «Xumus (8-11 kiacc). Bupryanbaas mabopatopus»

1C: Peneturop. Xumusl.

Camoyuntens. Xumus 11 Bcex — XX1. Pemenne 3anau.

KomnbroTepHsle npe3eHtanuu B opmate Ppt.

B kabuneme xumuu 06sa3amenvHo 001cHa OblMb anmeyka, 6 KOMOPYIo 6X00am:

. KryT kpoBoOcTaHaBIMBAIOUIN, pe3UHOBBIA — 1 mIT.

. Ily3sIpb mns npga — 1 wir. (runorepmudeckuii maker — 1 mr.).

. BUHT cTepunbHbIi, mmpokuit 7 X 14 cm — 2 mr.

. BuHT crepuibHbIi 3 X 5 cM — 2 miT.

. BuHT HecTepubHBIN — 1 mIT.

Canderku cTepmiibHbIC — 2 YII.

. Bara crepunbnas — 1 mauka.

. JlefikonnacTeipp mUpHUHOM 2 cM — 1 karymika, 5 cM — 1 kaTy1ika.
. BakTepuuaHbIi TeUKOIIaCTBIPh Pa3HbIX pa3MepoB — 20 mT.

10. CriuproBoit pactBop nona 5%-uerit — 1 daxon.

11. Bonuslii pacTBOp aMMHuaKa (HaIIaTBIPHBIN CIIUPT) B ammynax— 1 yI.
12. PactBop nepokcuaa Bogopoaa 3%-uerii — 1 ym.

13. Ilepmanranar Kanus KpucTaiIn4eckuii — 1 yri.

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

15. Hacroiika Banepuansl — 1 y1.



16. Hoxanrer — 1 .



