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1. losicHUTEILHAS 3AlIHCKA

PabGouyas mporpamma ecTeCTBEHHOHAyYHON HANpaBICHHOCTH MO XHMHUU C HCIOJIb30BAaHHEM
obopynoBanus nentpa «Touku pocta» st 8-9 KiIacCOB OCHOBHOM IMIKOJIBI COCTABJICHA M pa3paboTaHa B
COOTBETCTBUH C:

e ®enepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obGpa3zoBaHuu B
Poccuiickoit ®enepanuun» (¢ u3M. u goi., Beryi. B cuiay ¢ 01.09.2020);

e TpebGoBanusimu dDenepaabHOTO TOCYIAPCTBEHHOIO 00pPa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
obmero oOpas3oBanusi (yTB. mpuka3oM MuHHCTepcTBa 00pa3oBaHUs M Hayku Poccuiickoii
®deneparuu ot 17.12.2010 Ne 1897) (pex. 21.12.2020);

e [lacmoprom HamumoHaidpHOro mnpoekta «OOpa3oBanue» (yTB. mnpesuguymom CoBera mpH
IIpesunenre P® 1o crpareru4eckoMy pa3BUTHIO U HALMOHAIBHBIM IIPOECKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16);

e TocymapctBenHoii mporpammoii Poccuiickoii ®enepanuu «Passutne oOpazoBanus» (yTB.
ITocranoBnennem IlpaBurensctBa PP or 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEPKICHUU  TOCyAapCTBEHHOM  mporpammbl  Poccuiickoit ~ @enepaunu  «Pa3Butue
o0pa3oBaHUY;

e ABTOpPCKOW MpOTrpamMMoOil OCHOBHOTO oOmiero oOpa3oBaHus MO XuMuu s 8-9 Kiaccos
(O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnaaxos «IIpocsemenue», 2023 T.);

e MeToIUYECKUMU  PEKOMEHJAIMSIMH IO  CO3JaHui0 W (YyHKIMOHUPOBAHHIO B
00111€00pa30BaTENbHBIX OPraHU3ALMAX, PACIIOIIOKEHHBIX B CEJIBCKOH MECTHOCTH M MajbIX
ropojiax, IEHTPOB 0OPa30BaHUS €CTECTBEHHOHAYYHOW U TEXHOJOTHYECKOW HAIPaBICHHOCTEH
(«Touka pocra») (YTBepkaeHbl pacnopsbkeHHeM MuHucTeperBa mpocBenieHus: Poccuiickoit
denepanuu ot 12 stuBaps 2021 r. Ne P-6).

B coorBercTBHUM € 3TMMM JOKyMEHTaMHM OOyd4arouluecs JAOJDKHBI OBJIAJETh NpuUéMamu,
CBS3aHHBIMU C OIpEJCIICHUEM IMOHATHI: OrpaHUYMBaTH WX, OIUCHIBaTh, XapakTEpHU30BaTh H
CpaBHMBaTh. Tak KaKk XMMHS — HayKa 3KCIEpUMEHTaIbHas1, 00yJaronirecs 10JKHbI OBJIa/I€Th TAKUMU
MO3HABATEIbHBIMU YUEOHBIMHU JCHCTBUSMH, KaK SKCIIEPUMEHT, HAOMIOIeHUE, U3MEPEHHE, OMMCaHUE,
MOJIETIMPOBaHUE, THUIIOTE3a, BBIBOJA. B mpolecce u3yueHUs Kypca y OOy4HaroIIMXCSl MPOJOJIKAOT
(hopMHPOBATbCS YMEHHUSI CTABUTH BOMPOCHI, 00BSACHATH, KIIacCU(UIIMPOBATh, CPABHUBATH, OTMPEICIAThH
WCTOYHUKKA HMH(POpPMAILIMM, MOJydYaTh M aHAIM3UPOBATh €€, TOTOBUTh WH(GOPMAIIMOHHBIA MPOIYKT,
MPE3EHTOBATh €r0 U BECTH AUCKyccuto. CiaeaoBaTesbHO, eATEIbHOCTHBIA MOAX0/ B U3YUYEHUU XUMUHU
CHOCOOCTBYIOT JTOCTHXKEHUIO JIMYHOCTHBIX, MPEAMETHBIX M METaNpEeJAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B ocHOBY Kypca MOJI0K€eHbI CIIEeIyIOINE H/IeH:

e MaTepHallbHOE EJUHCTBO U B3aUMOCBS3b OOBEKTOB U SIBICHUN PUPO/IBI;

e Belyllas poJib TEOPETUUYECKUX 3HAHUU IS OOBSCHEHUS U MPOTHO3UPOBAHUS XUMHUYECKUX

SIBJIEHU, OLIEHKN WX MPAKTUYECKON 3HAYUMOCTH;

® B3aUMOCBSI3b KAUYeCTBEHHONH W  KOJUYECTBEHHOH CTOPOH XHUMHUYECKUX OOBEKTOB
MaTepuaibHOTO MUPA;

® pa3BUTHE XMMUYECKOW HAYKHM M TPOU3BOACTBO XMMHMUYECKHX BEIIECTB W MAaTE€pPUAIOB Jif
YIOBJIETBOPEHUS HACYIIHBIX MOTPEOHOCTEH YelnoBEeKa W OOIIeCcTBa, pPEHIeHUs TI00aTbHBIX
po0JIeM COBPEMEHHOCTH;

® TEHETHYECKas CBSA3b MEXKY BELIECTBAMM.

OTu ueu peanu3yloTcs B Kypce XUMHUH OCHOBHOW IIKOJBI MYTEM JOCTHXKEHUS CIETYIOIIMX
HeJIei:

*  @opmupoeanue y ydyaluxcsi XUMHYECKOM KapTUHBI MHpaA, KAaK OPraHMYECKOM YacTH €ro
L[EJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHBI.

*  Pazeumue T103HABaTEIbHBIX WHTEPECOB, HHTEIJICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
ydaluxcs B Mpolecce M3y4eHUs MMM XMMHUYECKOM HayKd M e€ BKJIaJa B COBPEMEHHBIM HayudHO-
TEXHUUYECKUN mporpecc; (pOpMUPOBAHHE BAKHEHIIMX JOTUYECKHX OMNEpalui MBIIUICHUS (aHau3,
CUHTE3, 0000I11IeHNe, KOHKPETH3aIUsl, CPAaBHEHUE U JIp.) B Mpoliecce MO3HAHUS CUCTEMbI BaXKHEUIINX
MOHATUHI, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUHU U CBOMCTBAX XUMUUYECKUX BEILIECTB.

*  Bocnumanue y6ex1EHHOCTU B TOM, YTO MPUMEHEHUE MOJTYYEHHBIX 3HAHUW M YMEHHUH IO XUMUU
ABISICTCA OOBEKTUBHON HEOOXOIMMOCTBIO JUIsl Oe30MacHOi paboThl C BEIIECTBAMU M MaTepUalaMu B
OBITY M Ha POU3BO/ICTBE.



»  Ilpoexmupoeanue u peanuszayusa BHITYCKHUKAaMH OCHOBHOW IIKOJIBI JJMYHOW 0OpazoBaTEIbHOMN
TpaeKTOpUHU: BbIOOp Tpodumiass oOydeHHss B  CTapmied IKoJie WIH MNpodecCHOHATHHOTO
00pa30BaTENBFHOTO YUPEKACHUS.

*  QOeénaodenue Kni04uesbIMU KOMNnemeHuuAmu. y4eOHO-TIO3HABATEIbHBIMUA, HWH(POPMALUOHHBIMH,
HECHHOCTHO-CMBICJIIOBBIMU, KOMMYHHUKAaTUBHBIMH.

Pabouas nporpamma peanusyercst Ha ocHoBe Y MK co3ngannoro noj pykosojactBoM ["abpuensna O.C.

1. Ta6puensu O. C. Xumus. 8 kimacc : yueOHHK 1 001meo0opasoBatenbubix opranmzanuii / 0. C.
Ia6puensy, U. I'. Octpoymos, C. A. CnankoB. — M.: [IpocBemenue, 2021.

2. Tabpuensu O. C. Xumus. 9 kinacc: yueOHUK 17151 0011e00pa3zoBareibHbIX opranusanuii / O. C.
I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocBemenune, 2021.

VueOHuku coorBeTcTBY0T denepansbHOMY TOCYJapCTBEHHOMY O00pa30BaTeIbHOMY CTaHIApTY.
PexomennoBansl MuHncTEpCTBOM NpocBelieHns Poccuiickon @enepanuu.

[Iporpamma paspabotana B cooTBeTcTBHUM ¢ ydeOHbIM miaHom MKOY  «Cpennsis
oOuieoOpaszoBarenbHas 1koiay, 1.KonbixmanoBo FOXHOBCKOro paiioHa /Ui YpOBHS OCHOBHOT'O OOIIETO
o0pa3oBaHUsl C MHCIIOJIB30BAaHUEM COBPEMEHHOro OOOpyAOBaHHS IIEHTpAa €CTECTBEHHOHAy4YHOM U
TEXHOJOrM4eckor HampaBlieHHocTH «Touka pocta»n. Ha 0Gaze mentpa «Touka pocta» obecriednmBaeTcs
peanuzanusi 00pa3oBaTeNbHBIX MPOTrPAMM €CTECTBEHHOHAYYHOM M TEXHOJOTUYECKOW HAINpaBJICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBHH C TPeOOBAaHUSMHU 3aKOHOJATENbCTBA B cpepe 00pa3oBaHUs U C YUETOM
pexomenaanuii PenepanbHOro oneparopa yu4eOHOTO NpeaMeTa « XUMUs.

2. [InanupyeMsble pe3yJbTaThl OCBOCHHS Y4eOHOT0 MpeaMeTa « XuMHsD ¢ ONUCAHUEM
YHHMBEPCAJBbHBIX YU4eOHBIX 1eHCTBH, JOCTUTAeMbIX 00YYAKIIMMHUCS NPU UCIOJIb30BAHNH
o0opynoBanus neHtpa «Touka pocray

Juunocmmuule pezyiomanot
Obyuarowuiics noay4um 603MONCHOCMYb 01 hOPpMUPOBAHUSL CLedVIOWUX TudHoCcmHbIX YV
ompezieNieHue MOTUBAIIMU U3yUeHUsl y4eOHOTr0 MaTepuana;
OIICHUBAHUE YCBAMBAEMOT0 y4eOHOTO MaTepuaia, UCXOJsl U3 COIHATBHBIX M JTUYHOCTHBIX
LIGHHOCTEH;
MOBBIIICHUE CBOETO O0Pa30BaTEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K WM3YUYEHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHI, CBS3aHHBIX C Pa3BUTHEM XUMUU U OOIIIECTBA;
3HAHUC HpaBI/IJ'I IIOBCACHUA B l{pesBanﬁme CI/ITyaHI/IﬂX;
OIICHMBAHHE COLIMATHLHON 3HAYMMOCTH PO eCcCHil, CBA3aHHBIX C XUMHUEH;
BJIaJICHUE TPaBWJIaMU O€30MaCHOTO OOpaIIeHHs] ¢ XUMUYECKUMH BEIIeCTBAaMHU U 000PYI0BaHUEM,
MIPOSIBJIICHUE DKOJIOTUUECKOMN KYJIBTYPHI.

Memanpeomemmnuie pezynvmamot
Pecynamuesnvie
Obyyarowuiica NOIyYUm 803MONCHOCMb OIS POPMUPOBAHUSL CLeOYIOWUX pe2yaamueHuix YV/]:
IesienoJaranme, BKIIOYas TIOCTAHOBKY HOBBIX IIeJiel, peoOpa3oBaHUe MPaKTUYECKOH 3a1add B
MO3HABATENbHYI0, CAMOCTOSTENILHBIN aHAIN3 YCIOBUM JOCTHKEHUS 1I€TIH, Ha OCHOBE Y4€Ta BBIJICIEHHBIX
YUUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM yUeOHOM MaTepHale;
IUTAHUPOBAHKE MYTH JOCTH)KEHUS LIEJIeH;
YCTaHOBIICHHE I[EJIEBBIX MTPUOPUTETOB, BHIJICIICHUE ATbTEPHATHBHBIX CIIOCOOOB TOCTHIKCHHUS IIEITH
U BBIOOD Hambouee 3¢ pexkTuBHOrO croco0a;
YMEHHE CaMOCTOSTEIHHO KOHTPOIMPOBATh CBOE BPEMsI M YIIPABIISITh UM;
yMEHHE IPUHUMATh PEeIIeHUs B IPOOJIEMHON CUTYallUH;
MIOCTAaHOBKA yUeOHBIX 3a/1a4, COCTaBJICHHUE IIJIaHA U TIOCIIEA0BATEILHOCTH JICHCTBUN;
opranu3zaiys pabouero Mecra npH BBIIOJIHEHUH XUMHYECKOTO IKCIIEPUMEHTA;
MIPOTHO3UPOBAHHE PE3YIIbTATOB 00yUEHHsI, OIICHUBAHHE YCBOCHHOTO MaTepraia, OleHKa KauecTBa
U YPOBHS MOJTY4YEHHBIX 3HAHUH, KOPPEKLHUS IJIaHa U cr1ocoda AeUCTBUS NPH HEOOXOIMMOCTH.

lloznasamenvhule
Obyuarowuticst NOYYUmM 803MOICHOCIb 01 YOPMUPOBAHUSL CTledVIOWUX no3Hasamenbhuvix YV/I:
MIOVCK U BBIIETICHUE WH(OpMAIINK;




aHaJM3 yCcJIoBUM U TpeOOBaHUH 3a1a4yM, BEIOOP, CONOCTaBIeHHEe U 000CHOBaHHE CIIOCO0a peIIeHus
3ajauy;

BbIOOp Hambonee 3(peKTUBHBIX CHOCOOOB pemIeHus 3aaydl B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;

BBIJIBUKEHUE U 000CHOBAHKE TUTIOTE3bI, BEIOOP cI1oco0a e€ MpOBEpKH;

CaMOCTOSITEJIbHOE CO3JaHUE AITOPUTMA JESATEIbHOCTH IPU PELICHUM MpOo0JieM TBOPYECKOTO U
IIOMCKOBOT'0 XapaKTepa;

YMEHHUS XapaKTepH30BaTh BEIECTBA II0 COCTaBY, CTPOEHUIO U CBOMCTBAM;

OIMCBHIBAHUE CBOUCTB: TBEPIBIX, KUAKHX, Ta3000pa3HbIX BEIIECTB, BHIICICHUE UX CYIIECTBEHHBIX
IPU3HAKOB;

n300pakeHNe COCTaBa IMPOCTEUIIMX BELIECTB C MOMOIIBI0O XMUMUYECKUX (DOPMYN M CYIIHOCTH
XUMHMYECKHX PEAKLUH C TOMOILBIO XUMUYECKUX YPaBHEHUI;

npoBejieHue HaOIOeHUH, ONMUCaHWE IMPHU3HAKOB M YCIOBHHM TEUCHHS XUMHUECKUX PpEaKIuil,
BBINOJIHEHNE XMMHYECKOI'0 SKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHAJIM3a HAOMIOJEHUH 33 SIKCIIEPUMEHTOM,
pelIeHne 3a1a4, MoyuYeHHe XMMUIeCKOH HH()OPMAIK U3 PA3IMYHBIX HICTOUHUKOB,;

YMEHHE OpIraHMU30BBIBATH MHCCIIEOBAHUE C LEJBI0 IMPOBEPKU TMIIOTE3;

YMEHHE JIeJ1aTh YMO3aKIIOUeHHs! (MHyKTUBHOE U 110 aHAJIOTUHU) U BBIBOJIBI,

yMEHHE OOBEKTHBHO OIICHMBATh HMH(POPMAIMIO O BEIIECTBAX M XUMHUYECKUX MpoIeccax,
KPUTUYECKH OTHOCUTBHCS K TICEBJIOHAYYHONU HH(POPMALIUH.

Kommynukamuenvie
Obyuarowuiics ROIYYUM 603MOHCHOCIb OISl POPMUPOBANUS CEOVIOWUX KOMMYHUKAmMueHvix YV :

[IOJJHO€ M TOYHOE BBIPAKEHHE CBOMX MBICICH B COOTBETCTBMM C 3a/Ja4yaMd U YCJIOBUSMHU
KOMMYHUKAIHIH;

aJIeKBaTHOE MCII0JIb30BAaHUE PEUYEBBIX CPEACTB JJI YUacTHs B AUCKYCCHM M apryMEHTalluU CBOEH
MO3HIINN, YMEHHE MPECTABIATh KOHKPETHOE COJIEPKAHHUE C COOOIIEHUEM €r0 B MHUCHbMEHHOW M YCTHOH
dopme, ompeesieHre crocob00B B3aUMOJIEHCTBUS, COTPYITHUYECTBO B IIOUCKE U cOOpe HHPOPMALINY;

OIIpeJIeNIeHHue CIIOCO00B B3aMMOICHUCTBUS, COTPYAHHYECTBO B TIOMCKE W cOope HH(pOpMaImH,
ydacTHe B JHajore, IUIaHUPOBaHKE OOLIMX CIIOCOOOB pabOThI, IPOSBICHUE YBAKUTEIBHOIO OTHOLIEHHUS K
JIPYTUM y4arumcs;

ONMCaHME COJEP)KAHUS BBINOJIHIAEMbIX JAEHCTBUM C 1€1bI0 OPUEHTHPOBKHM B MPEAMETHO-
NPaKTUYECKOH NI TEbHOCTH,

YMEHHUSl YYWUTBHIBaTh pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPAMHALIMU pa3lUYHbIX MO3ULUN B
COTPYAHUYECTBE;

¢bopMynrpoBaTh COOCTBEHHOE MHEHHME M MO3MILMIO, apIryMEHTUPOBAaTh M KOOPAMHUPOBATH €€ C
NO3WIMSAMH TIAPTHEPOB B COTPYAHHYECTBE NpHU BHIPAOOTKE O0OMIEr0 pemeHuss B COBMECTHOU
NeSITeIbHOCTH;

OCYIIECTBIISITh B3aMMHBI KOHTPOJb W OKa3bIBaThb B COTPYJHUYECTBE HEOOXOAWMYIO B3aH-
MOIIOMOIIIb;

IJIAaHUPOBATh 001IME CTIOCOOBI PadOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIUIO, OLEHKY NeHCTBUI
napTHEpa, yMeTb yOex/1aTh;

WCTIOJh30BaTh AJCKBATHBIC SI3BIKOBBIC CPENCTBA JUISI OTOOpPaKEHHsS] CBOWX UYBCTB, MBICIICH,
MOTHBOB U NOTpeOHOCTEH; oToOpaXkaTh B peuH (OmucaHue, OObSICHEHHE) COJIEep’KaHHE COBEpLIaeMbIX
NeicTBHi, KaK B (popMe TPOMKOM COLIMATM3UPOBAHHON pedr, Tak U B opMe BHYTPEHHEN peun;

pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHLMIO, HCIOJb3ys CpEACTBA YCTHOH M INUCHMEHHOM
KOMMYHHUKAIIMA TIpU paboTe ¢ TeKCTaMU y4eOHHWKA W JIOTIOJMHUTENBHOW JINTEPaTypOd, CIIPaBOYHBIMH
TabIUIIAMH, TPOSIBIIATE TOTOBHOCTh K YB@)KEHUIO MHOW TOYKH 3pEHUS NpPU OOCYKICHUU DPE3yJIbTaTOB
BBITIOJTHEHHOU PabOTHI.

Ilpeomemmnoie pe3ynomamot
Obyuarowutics Hayyumcs:
MPUMEHSTh OCHOBHBIE METO/IbI MO3HAHUS: HAOIIOICHIE, U3MEPEHHE, YKCIIEPUMEHT;
OTHMCHIBAaTh CBOWMCTBA TBEPMBIX, KHJIKUX, Ta3000pa3HbIX BEIIECTB, BBIJACISIS WX CYIICCTBEHHBIE
MIPU3HAKY;
pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOpUH;
pa3ianyaTh XUMUYECKHe U (PU3UYecKHe SBICHHS, HA3bIBaTh MPU3HAKU M YCIOBUS TPOTEKAHUS
XUMHYECKUX PEAKIIU;



co0uro1aTh MpaBuiia 0€30MacHON pabOThl IPU MPOBEICHUH OTIBITOB;

MOJIB30BATHCS JTA0OPATOPHBIM 000PYI0BAHUEM U TTOCYI0H;

HoJIy4aTh, cOOMpaTh ra3o00pa3Hble BEIECTBA M Paclo3HaBaTh UX;

XapaKTepru30BaTh (DU3NYECKHE M XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCIMHEHUH, TPOBOIUTH OINBITH, IOATBEPKAAONIME XHUMHUYECKHE CBOWCTBA M3YYCHHBIX KIJIACCOB
HEOPraHNYECKHUX BEIICCTB;

PacKpbIBaTh CMBICH IMOHATHS «PACTBOPY, BEIUUCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C OINPEAEIEHHONH MAacCOBOM JI0JICi pacTBOPEHHOTO BEIIECTRA;

XapaKTepu30BaTh 3aBUCHUMOCTh (DU3NYECKUX CBOMCTB BELIECTB OT THNA KPHUCTATUYECKOM
PEUIETKH, OTPENeNIATh BUJ XMMHUYECKON CBS3H B HEOPTaHMUECKUX COCMHEHUSIX;

pacKpbIBaTh OCHOBHBIC TOJOXECHHUS TEOPUH DSJICKTPOIUTHYECKON HCCOLMAIIUHN, COCTaBIIAThH
YPaBHEHUS AJIEKTPOIUTUIECKON TUCCOIMAIIIH KUCIIOT, IEeJI04eH, Coel U peakIiii HOHHOTO 0OMeHa;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENFHBIX PEAKLUi, ONPeAeNsTh OKHCIUTENb U
BOCCTAHOBHTEIIb, COCTABIISITh YPAaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIINK;

Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKOW PEaKILINH;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOICTBAaMH HEMETAJUIOB H
METaJJIOB;

MIPOBOJIUTH OMBITHI IO TIOTYYECHUIO U H3YYCHUIO XUMUYECKUX CBOMCTB PAa3IMYHBIX BEUIECTB;
IpPaMOTHO 0OpaIIaThCs C BEIECTBAMHU B IIOBCEAHEBHOW JKU3HH.

06)/'{61}01141/[126}1 NOJYYUM 603MOINCHOCNb HAYYUMbCAL.!

BBIIBUT'aTb U IPOBEPATH SKCICPHUMCHTAJIBHO THUIIOTE3bI O XMMHYCCKUX CBOMCTBAxX BEIICCTB Ha
OCHOBE HX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYIATh B XMMHUYECKHE PEAKIHUU, O XapakTepe U
IIPOYKTAX PA3IMYHBIX XUMHUECKUX PEAKIIUA;

XapaKkTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOICTBaM, yCTaHABJIMBATh MPUYMHHO-
CJICACTBCHHBIC CBA3HU MCKAY JAaHHBIMU XapaKTCPUCTUKAMHU BCIICCTBA,

COCTaBJIATh MOJIEKYJIApHbIE W TIOJHBIE HWOHHBIE YPaBHEHHS MO COKPAUIEHHBIM HOHHBIM
YpaBHEHUAM;

MIPOTHO3UPOBATh CIIOCOOHOCTH BEUIECTBA MPOSBIATH OKUCIUTEIbHBIE MU BOCCTAHOBHUTEIbHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHUS AJIEMEHTOB, BXOJISIINX B €r0 COCTaB;

BBIJIBUTATh U MPOBEPITh SKCHEPUMEHTAIBHO THIIOTE3bl O PEe3yibTaTax BO3ACHCTBUSA Pa3IMUYHBIX
($hakTOpOB HA U3MEHEHHUE CKOPOCTH XUMHUECKOU PEaKIIHH;

UCIIONIb30BaTh MPUOOPETEHHBIE 3HAHMUS NI OKOJOTHYECKHM TPaMOTHOTO TOBEJICHUS B
OKpYXaIoIlei cpeae;

UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETCHIIMU TPU BBIITOJIHEHUHU MMPOEKTOB M PEIICHUN
y4e0HO-UCCIIEeIOBATENIbCKUX 3a7ad MO0 H3YYEHHIO CBOWCTB, CIOCOOOB IMOJIyYEHHS W Paclo3HaBaHUS
BELIECTB;

00BEKTUBHO OLCHHUBATH I/IH(bOpMaIII/II-O 0 BCHICCTBAX U XUMHNYCCKUX MMPOHECCaAX;

OCO3HaBaTh 3HAYEHUE TEOPETHMUYECKUX 3HAHMM MO XUMHUHU [JIs MPAKTHUYECKOW NIEATEeIbHOCTH
YeJI0BEeKa;

CO3/1aBaThb MOJENW W CXEeMbl I pelleHds y4eOHBIX U TO3HaBaTeNbHBIX 3a/la4y; MOHUMATh
HEOOXOAMMOCTh COONIOZICHUSI TIPEANHCAHUHN, TpeaIaraéMplX B HWHCTPYKIUAX TI0 HCIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XHUMHH U JP.

3. [lnanupyembie pe3yJbTaThl 0CBOEHUSI y4eOHOI 0 mpeaMeTa « XMMHUSI»

[To 3aBepiIeHHIO Kypca XMMHMH HAa 3TaHE OCHOBHOTO OOILIEro oOpa30BaHUS BBIMYCKHUKU
OCHOBHO IIKOJIBI IOJKHBI OBJIA/IETh CIEAYIOIIUMHU Pe3yIbTaTaMu:
|. JluunocrHblie pe3yabTaThi:
1) Ocosnanue cBoeil >THUYECKON NPUHANNEKHOCTH, 3HAHHE MCTOPUM XMMHU U BKIAJa POCCHICKOM
XMMHUYECKON HAyKH B MUPOBYIO XUMHUIO;

2) Dopmuposanue OTBETCTBEHHOTO OTHOINEHHS K TMO3HAHHIO XMMHM; TOTOBHOCTH M CIIOCOOHOCTH,
o0ydaromuxcst K CaMOPa3BUTHIO U CaMOOOPA30BAHHUIO HA OCHOBE M3yUEHHBIX (DaKTOB, 3aKOHOB M TEOPHIA
XUMHH; OCO3HAHHOT'O BHIOOPA U TIOCTPOEHUE UHIMBUYallbHOM 00pa30BaTeIbHON TPAEKTOPUH;

3) @opmuposanue 1e10CTHON eCTeCTBEHHOHAYYHOM KAPTUHBI MHpPA, HEOTHEMIEMOH 4acThbi0 KOTOPOIl
ABJIICTCSA XUMHUYCCKASA KapTHHA MUPA,

4) Oenadenue coBpeMEHHBIM S3BIKOM, COOTBETCTBYIOLIMM YPOBHIO PAa3BUTHs HAYKH U OOLIECTBEHHOM



MPAKTUKH, B TOM YHCJIE U XUMHUUECKUM;
5) Oceoenue connanbHbIX HOPM, ITPaBHII MOBEIEHHS, Poseil M (OPM COLMATLHON KU3HH B COLHYME,
NPHUPOJIC W YACTHOM JKM3HM Ha OCHOBE SKOJOTHYECKOH KyJIbTYphl W 0O€30MACHOrO OOpamieHHs ¢
BEIIECTBAMH U MaTepHAJIAMU;
6) Dopmuposanue KOMMYHUKATHBHOI KOMIIETEHTHOCTH B OOIEHUH CO CBEPCTHUKAMH M B3DOCIBIMH B
mporecce 00pa3oBaTEeNbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-HUCCIIeIOBATENLCKON, TBOPYECKOW U
JPYTUX BUJOB JCATEIBHOCTH, CBSI3aHHBIX C XUMHECH.
1. Meranpeamernbie pe3yJabTarhbi:
1) Onpeoenenue neneii cob6CTBEHHOro 0OydYeHHUs, MOCTAHOBKA M (POPMyJIMPOBAHME IS ceOs HOBBIX
3ajau;
2) IInanuposanue TyTell NOCTHXECHHS JKEIAEMOTO pe3ysbTaTa 0O0ydeHUs XUMHHU KaK TEOPETHYECKOTO,
TaK ¥ 9KCIIEPUMEHTAJIHLHOTO XapaKTepa;
3) Coommecenue cBoux NeHCTBUIA C IJIAHMPYEMBIMH PE3YJIbTATAMHU, OCYUECMEIeHUe KOHTPOJIs CBOEH
JEeSITeTbHOCTH B TIPOIIECCE JIOCTHKEHHS Pe3yIIbTaTa, onpedeieHie Crioco00B ASHCTBUIN NIPU BBITIOJTHEHUH
1abOPaTOPHBIX U IPAKTHUYECKUX paOOT B COOTBETCTBUH C MTPABMIIAMU TEXHUKH O€30TIaCHOCTH;
4) Onpedenenue WCTOYHMKOB XMMHUYECKOH MH(DOPMALMHU, IIOJIYy4YEHHE M aHAIM3 €&, CO3JaHHue
MH(POPMAIIMOHHOTO MPOAYKTA U €r0 NMPEe3eHTALHS;
5) Hcnonvsoeanue OCHOBHBIX MHTEILICKTyalbHbIX OIEpAllMii: aHAlIM3a M CHMHTE3a, CPABHEHUS M
cucTeMaTu3anud, OOOOIIeHHS M KOHKPETH3allUW, 6bld6leHue TPUIMHHO-CICICTBEHHBIX CBS3eH H
nocmpoenue JOTUYECKOTO PACCYKIACHUS M YMO3aKIHOYCHHUS (MHAYKTHBHOTO, JCIyKTHBHOTO U IO
aHAJIOTHH) Ha MaTepualie €CTECTBCHHOHAYYHOTO COJICPIKaHMSI,
6) Vmenue cosnaror, IPUMEHATH U IIPE0OPA3OBLIBATH 3HAKU U CUMBOJIbI, MOJEIM U CXEMBI [ PEIleHHUs
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;
7) @opmuposanue W pazéumue SKOJIOTUYECKOTO MBINUICHUS, YMEHHE NPUMEHATh €ro B
[103HABaTEIbHON, KOMMYHUKATUBHOM, COLIMAJILHOM NMPAKTUKE U MPOPECCUOHATBHON OpUEHTALINH;
8) I'enepupoeanue uneit u onpeiesnienue CpeacTB, HEOOXOAUMBIX IS UX PEaTU3alUH.
I11. IIpeamernbie pesyabTaThi:

BhINycKHUK Hay4HTCS:

*  XapaKTepu30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIO/ICHHE, N3MEPEHHE, SKCIIEPHMEHT;

* OIHKCHIBATh CBOMCTBA TBEPIBIX, KHUJIKHUX, ra3000pa3HbIX BEILECTB, BBLAEIAS UX CYLIECTBEHHBIE

MIPU3HAKU;
*  pPAacKpbIBAThb CMBICI OCHOBHBIX XUMUYECKUX IIOHATUHN «aTOM», «MOJIEKYJIa», «XUMHUYECKUHN
JJIEMEHT»,  «IIPOCTOE BEIIECTBO», «CII0)KHOE BEIIECTBO», «BAICHTHOCTB», «XUMHYECKas

peaKius», UCHOJb3Ysl 3HAKOBYIO CUCTEMY XUMMU;

*  PACKpBIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM T€OopHH;

*  pa3nuyaTh XUMUYECKHE U (PU3NIECKHE SBICHUS;

*  Ha3bpIBaTh XMMUYECKHE DJIEMEHTHI;

*  ONpEAeNTh COCTAaB BEIIECTB MO UX (hopMyiam;

*  ONpeAessATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COETUHEHMSIX;

*  ONpEAeTATh THUI XUMUYECKUX PEaKITHii;

*  Ha3bpIBaTh IPU3HAKU U YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIIMIA;

* BBISBISITh TIPU3HAKW, CBHUJCTEILCTBYIONIUE O TMPOTCKAHWM XHUMHYECKOH peaknuu Mpu
BBINOJIHEHUH XUMUYECKOT'O OIBITA;

*  COCTaBJISITH (POPMYJIbI OMHAPHBIX COCAMHEHUN;

*  COCTaBJIATH ypaBHEHUS XUMUYECKUX PEAKIIHIA;

* coOmronath mpaBuia 6€30macHoO pabOThI MPU MTPOBEICHHUH OIIBITOB;

*  M0JIb30BaThCA J1A0OPATOPHBIM 00OPYIOBAHUEM U TIOCYI0M;

*  BBIYMCIIATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO X MOJISIPHYO MacChl BEIIECTB;

*  BBIUMCIIATH MACCOBYIO JIOJII0 XMMUYECKOT'0 3JIEMEHTA 110 (popMyJie CoeTMHEHMS;

*  BBIYUCIIATH KOJHUYECTBO, 00BEM MIIM MACCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce PeareHTOB
WIN TPOYKTOB PEAKLIUY;

*  XapaKTepu3oBaTh (PU3MYECKHE M XUMHUYECKHE CBOICTBA MPOCTHIX BEHIECTB: KHUCIOpOJA U
BOJIOPOJIA;

*  MOJy4aTb, COOMpPaTh KUCIOPO U BOJIOPOS;

*  pacro3HaBaTh ONBITHBIM IYTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOAOPOL;



pacKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;

PacKpbIBATh CMBICI TOHATUI «TETUIOBOM 3P (DEKT peakiumy, «MOJIIPHBIN 00beM»;
XapaKkTepu30BaTh PU3NICCKUE U XUMUUECKHE CBOWCTBA BOJIBI;

PacKpbIBaTh CMBICI TOHSATHS «PACTBOP»;

BBIUUCIIATH MACCOBYIO JIOJIIO pACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C ONPEECTEHHON MaCCOBOM J0JIe paCTBOPEHHOTO BEILIECTBA;

HAa3bIBaTh COCIMHEHUS U3YUYCHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapaKTepPU30BaTh GU3MYECKUE U XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKHUX
BEILIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;

ONPEACIISITH MPUHAIICKHOCTh BEIIECTB K OMPEICIICHHOMY KJIacCy COCIMHEHUN;

COCTaBIATh (HOPMYIIBI HEOPTAHUYECKUX COCTMHEHUN H3yUYEeHHBIX KIaCCOB;

MPOBOJUTH ONBITHI, TOATBEPKIAIOIINE XHUMHYECKHE CBOMCTBA M3YYEHHBIX KJIAaCCOB
HEOPraHWYECKUX BEILECTB;

pacro3HaBaTh OIMBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPACKH
WHJIMKATOPA;

XapakTepHU30BaTh B3aMMOCBS3b MEK]Y KJIACCAMU HEOPTaHMYECKUX COCTUHEHUN;

packpsiBaTh cMmbich [leprnoanueckoro 3akoHa J[. . MeHneneena;

OOBSICHATH  (PU3UYECKUN CMBICI aTOMHOTO (IIOPSIKOBOTO) HOMEpAa XMMHUYECKOTO HIIEMEHTA,
HOMEPOB IPyYIIbI U Ieprojia B nepuoanueckon cucreme /. M. Menneneesa;

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHUSI aTOMOB, CBOMCTB DJIEMEHTOB B TIpEJIEax
MaJibIX IEPUOJIOB U TJIABHBIX MOATPYIIIL;

XapaKTEPU30BaTh XUMHUECKHUE 3JIEMEHTHI (OT BOJOPOAA /10 KaJbIIMsI) HA OCHOBE UX MOJIOXKCHHS B
nepuoanueckoit cucreme /. 1. MenneneeBa u 0COOCHHOCTEH CTPOSHUSI X aTOMOB;

COCTaBJISITh CXEMBI CTpPOSHHUs aroMoB TepBbIX 20 31eMEeHTOB mepuoguveckoi cucremur J[. U.
Menpgeneena;

pacKpbIBaTh CMBICIT OHATHI: «XUMUYECKAS CBS3bY», «IIEKTPOOTPULATEIBHOCTHY;
XapaKTEPU30BaTh 3aBHUCUMOCTh (DU3UYCCKHUX CBOWMCTB BEIIECTB OT THIA KPHUCTALTUMYCCKOM
PELIETKY;

ONpPEACIISITh BUJI XUMUUECKOM CBSI3U B HEOPraHUUECKUX COCAUHECHUSX;

n300pakaTh CXEMbI CTPOCHUSI MOJIEKYJ BEHIECTB, OOPa30BaHHBIX PAa3HBIMH BUJIAMH XUMHUYECKHUX
CBSI3€;

pacKpbIBaTh CMBICI MOHSATUM «HOH», «KATUOH», «AHHOHY», «3JIEKTPOJUTHI», «HEIIEKTPOIUTHD,
«AIEKTPOIIMTHYECKAs JUCCOLMALMS, «OKUCIUTEND), «CTENEHb OKUCIEHUS, «BOCCTAHOBUTEIbY,
«OKHCIICHHE), «BOCCTAHOBJICHHEL

ONPEACIISITh CTEIEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCIUHEHUY;

PacKpbIBaTh CMBICT TEOPHH JICKTPOJUTHUECKON JUCCOLUALINH;

COCTaBJAATh YPABHEHUS DJIEKTPOJUTHUUECKON JUCCOLMALIMHN KUCIIOT, HIEN0YEH, COJIEN;

OOBSACHSTH CYITHOCTH MPOIECCa IEKTPOTUTHIECCKON TUCCOIMAIIMN U PEAKIIUi HOHHOTO 0OMEHa;
COCTaBJIATh MOJIHBIE U COKpAIIEHHBIE HOHHBIE YPAaBHEHUS PEeaKIiii oOOMeHa;

OTpEIEATH BOBMOXXHOCTh MPOTEKAHMS PEAKIINii HOHHOTO OOMEHa;

MPUBOAUTH PEAKIIMH, TOATBEPKIAOIINE KaUeCTBEHHBIM COCTaB PA3JIMYHbBIX BEIIECTB;
ONPEAEIISITH OKUCIUTENb U BOCCTAHOBUTEb;

COCTaBJISITh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

Ha3bIBaTh (PAaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUYECKON PEAKITNH;

KJIaCCU(UIIUPOBATh XUMHYECKHE PEAKIINH 110 PA3TUYHBIM MPU3HAKAM;

XapakTepH30BaTh B3aMMOCBSA3b MEXKIY COCTABOM, CTPOEHHUEM M CBOMCTBAMHU HEMETAJLIIOB;
MPOBOJUTH OMBITBl 1O TIONYYEHUIO, COOUPAHHIO W U3YYCHHUIO XUMHUYECKHUX CBOHCTB
ra3000pa3HBIX BEMIECTB: YIJIEKUCIIOTO ra3a, aMMHAaKa;

pacmo3HaBaTh ONBITHBIM TyTEM Ta3000pa3HbIE BEIIECTBA: YIIIEKUCIIbIN ra3 1 aMMHAK;
XapaKkTepHU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJIOB;

Ha3bIBaTh OpPraHUYecKHe BellecTBa Mo uX (opmyse: MeTaH, dTaH, ITHIEH, METaHOJ, ATaHOI,
MJIMIEPUH, YKCYyCHas KHCJIOTa, aMUHOYKCYCHasi KHCIIOTa, CT€ApUHOBAs KHCIIOTA, OJEUHOBAs
KHCJI0Ta, TJIF0K034;

OIICHUBATh BIIMSIHUE XMMUYECKOT0 3arpsI3HEHUS OKPYIKAIOIIEH CPEIbl HA OPraHU3M YEJIOBEKa;
TPaMOTHO OOpAaIIaThCs C BEIIECTBAMH B OBCEAHEBHON KHU3HU;

ONpPEACISITh BO3MOKHOCTh MPOTEKAHUS PEAKIUA HEKOTOPBIX MPEIACTABUTENIEH OpPraHMYEeCKUX
BEILIECTB C KUCIOPOJAOM, BOJOPOIOM, METAJNIAMH, OCHOBAaHUSAMHU, TAJIOTEHAMM.



BBIITyCKHHK MOJTy4YUT BO3MOKHOCTh HAYUNUTHCS:

* BBIIBUIaTh M IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAaxX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYMAaTh B XUMHUYECKHE PEAKIIMH, O XapaKTepe
Y MIPOJIYKTAX PA3TUYHBIX XUMUUECKUX PEAKIIHiA;

*  XapakTepu3OBaTh BEILIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHAaBJIMBAIOT MPUYMHHO-
CJIEICTBEHHBIE CBSI3M MEXIY JaHHBIMHU XapaKTEPUCTUKAaMHU BEIIECTBA;

* COCTaBJIATb MOJIEKYJISIDHBIE U TIOJHBIE MOHHBIE YPAaBHEHHMS [0 COKpAIIEHHbIM HOHHBIM
YpaBHEHUSM;

* IPOTHO3UPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIATh OKUCIUTEIbHBIC WM BOCCTAHOBHUTEIbHBIC
CBOMCTBA C yUETOM CTENIEHEN OKUCIEHUS 3JIEMEHTOB, BXOJSLINX B €r0 COCTaB;

* COCTaBJIAITb ypPAaBHEHUS pEaKIUH, COOTBETCTBYIOLIMX IIOCJIEA0BATEIBHOCTH MPEBPALECHUN
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

*  BBIIBUIATh U IPOBEPSTH HKCIEPUMEHTAIBHO TMIOTE3bl O PE3yJbTaTax BO3JECHUCTBUS Pa3IUUYHBIX
(akTOpOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOH peaKInu;

* HCIIOJIb30BAaTh NPUOOpPETEHHBIE 3HAHUS [UISl  OSKOJOTMYECKH TPAaMOTHOTO TIOBEJACHHUS B
OKpY’Karolllen cpee;

*  UCMOJB30BaTh MPUOOPETEHHBIE KIFOYEBBIE KOMIIETCHIIMHU MPH BBITIOJIHEHUH MPOEKTOB U y4eOHO-
UCCIIEIOBATENILCKUX 3aJad 10 H3YYCHHIO CBOMCTB, CIIOCOOOB MONYUYEHHUS U PACIIO3HABAHMS
BELIECTB;

*  O0OBEKTHBHO OIICHMBATh MH(OPMAILIHIO O BEIIECTBAX U XUMUYECKUX MPOIIeCCcax;

* KpUTUYECKHM OTHOCHUTbCA K IICEBJOHAay4YHON MHQOpMaIMM, HEAOOPOCOBECTHON pekjame B
CpeIcTBaX MaccoBOW MH(MOPMALINY;

* OCO3HaBaThb 3HAYEHHME TEOPETUUYECKUX 3HAHMM 10 XUMUU JUIsI NMPAKTUYECKOW JEeATEIbHOCTH
YEJIOBEKa;

* CcO3JaBaTh MOJEJIM U CXEMbl JJIs DPELIECHUS Y4yeOHbIX W IO3HABATENbHBIX 3a/ay; IOHUMATh
HE00XOIUMOCTb COOIOICHHS MPEANUCAHUN, TPeUIaraéMblX B MHCTPYKIIUSIX MO HCIIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U .

4. Conep:xaHue NporpaMmbl

Xumus 8 kiaace
(70 yacos, 2 yaca B He/1€JII0)
HavyajbHble IOHATHS U 3aKOHBI XMMHH

Tena u BemectBa. CBoICTBa BEIECTB. DTaTOHHbIE (U3NUECKHE CBOUCTBA BellecTB. MarepHaisl U
MaTepuaioBeeHue. Poib XUMUU B JKU3HM COBpeMEHHOro obmectBa. OTHOIIEHHE 00IIECTBAa K XUMHUU:
xemodwius U xemopoOus.

Meroasl u3yueHuss xumuu. HaOmonenwe. OxcrepumeHnT. MonenupoBanue. Mogenu
MaTepHaIbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azper. JKunkoctu. TBEpaple BemecTBa. B3anMHbIe epexopl MKy arperaTHbIMM COCTOSTHUSIMH
BEIIIECTBA: BO3TOHKa (CyOnuMarus) u jaecyOnuMarusi, KOHACHCAIMs W UCIapeHue, KpUCTaJUIM3alus U
IIJIaBJICHUE.

dusnyeckue siBIeHUA. YUCThIE BElIECTBa U CMECU. | OMOTeHHbIE U IreTeporeHHble cMecu. Cmecu
razoo0pasHble, xuakue u TBEpAble. CrnocoObl pa3feNneHus CMeceil: MeperoHka, Wih JAUCTUIUIALUSA,
OTCTanBaHue, (PUIbTPOBAHUE, KPUCTAJUIN3ALUS UM BbiapuBaHue. Xpomatorpadus. [Ipumenenue sTux
croco0o0B B 1a00OpaTOPHOI NMPAKTUKE, HA TPOU3BOICTBE U B OBITY.

XHUMHUYECKUE DIIEMEHTBI. ATOMBI U MOJIEKYJBL. IIpocTeie 1 cioXHBIE BelecTBa. AJIIOTPONHUS HA
npumepe Kucinopona. OCHOBHBIE IOJOKEHHS aTOMHO - MOJIEKYyJisspHOTO yueHus. Monel. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOECHHS.

3HaKu (CMMBOJIBI) XMMHUYECKUX AJIeMEHTOB. MHpopMaius, KOTOPYI0O HECYT 3HAKH XHMHUYECKUX
AIIEMEHTOB. DTHMOJIOTUSI HA3BaHUIl HEKOTOPBIX XUMHUYECKUX 3yeMeHTOB. llepmommueckas Tabmiuima
xuMuyeckux aneMeHToB [[. 1. MenneneeBa: KOPOTKONEPHUOAHBIA M JJIMHHONEPHOIHBINM BapHAHTBHI.
[Tepuonsl u rpynmel. ['maBHast u moOouHas moArpynnsl, wid A- u b-rpynnesl. OTHOCHTENBHAs aTOMHAs
Mmacca.

Xumnueckue popmyinsl. MaIekcs 1 ko3 uuneHTs. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XMMHUYECKOTO 3J€MEHTa B coequHeHuu. MHpopmanus, KOTOpyl0 HECYyT XMMHUYECKHE



bopmyIbI.

BanentHocts. CTpykTypHBIE (OpMYJIbl. XUMHUUECKHE JIEMEHTHI C IMOCTOSHHONW M TIEPEMEHHOU
BAJICHTHOCThIO. BwiBom (dopmynsl coequHeHuss 1o BajeHTHOCTH. OrpenesieHue BaJCeHTHOCTH
XMMHYECKOI0 3jieMeHTa 1o (opmyie BemiectBa. CocTaBieHHEe HAa3BaHUH COEAMHEHUH, COCTOSIUX U3
JIByX XMMHUYECKUX 3JIEMEHTOB, [10 BAJICHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTAaBa BEILIECTB.

XnuMuyeckue peakuuu. PeareHTsl M NpoAyKThl peakuuu. [Ipu3HakKM XUMHUYECKMX DPEaKLU.
VYcnoBusa ux mporekaHusi U mpekpaiieHus. Peakiuu ropeHus. DK30T€pPMHUECKHUE U 3HIOTEPMHUYECKHE
peaxkuuu.

3aKOH COXpaHEHUS MAaccChl BEIIECTB. XHUMUYECKHE ypaBHEHUsA. COCTaBIEHME XUMHUYECKHX
ypaBHeHuH. HopMarus, KOTOpyo HECET XUMUYECKOE YPABHEHHUE.

Knaccugukanuss XMMHUYECKHX pPEaKIUil M0 COCTaBy M YHCIY PEareHTOB M TMPOJYKTOB. THIIBI
XMMHMYECKHX peakiuil. Peakuuu coeauHeHus, pas3iiokeHus, 3ameleHus u oomena. Karamuszaropel u
KaTaJns.

JleMoHCTpauu

Komnekuust MatepuanoB U U3JIE€NUNA U3 HUX.

Monenu, ucnosab3yeMble Ha ypokax (GU3UKU, OMOJIOrHU U reorpaum.

OOBEMHBIE U MIAPOCTEPIKHEBBIE MOEIN HEKOTOPBIX XUMUYECKHUX BELIECTB.

Monenu KpucTamIn4ecKiuX peréToK.

CoOupanue npubopa i NOIyUYEHHUs I'a3a U POBEPKa €ro Ha FepMETUYHOCTb.
Bosronka cyxoro nbja, ioga uian HadraauHa.

ArperaTHble COCTOSIHUSI BOJBI.

Pa3nenenue qByX HECMEIINBAIOIUXCS JKUAKOCTEN C IOMOIIBIO JEINTEIBHON BOPOHKH.
Juctumsarop u ero padora.

VYcranoBka Juist GuiabTpoBaHuUs U e€ padora.

VYcraHoBKa JUIs BbITapUBaHus U €€ paboTa.

Komnexmust 66ITOBBIX TPUOOPOB TSt (GUIBTPOBAHUS BO3TyXa.

Paznenenue kpacsiiero BeniecTsa Gyomacrepa ¢ HOMOIIBI0 OyMakHOM XxpoMaTorpaduu.
Mogenu ajuIOTPOIHBIX MOIU(DUKAIIAN YTIEPOIa U CEPHI.

IToyyenue o30Ha.

Hoprpetst 1. 5. Bepuenuyca u JI. . Menzeneesa.

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

KoHcTpynpoBaHue mapoCTEPKHEBBIX MOJENEH MOJIEKYI.
Amnmnapar Kunma.

Paznoxenue Ouxpomara aMMOHHUSI.

["opeHue cepbl 1 MarHUEBOM JIEHTHI.

IToptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.

OnBITHI, HIUTIOCTPUPYIOLINE 3aKOH COXPAaHEHMSI MAaCChl BELIECTB.

I'openne docdopa, pacTBOpeHHE MPOIYKTa TOPEHHUS B BOAC U UCCIENOBAHUE MMOTYYCHHOTO
pacTBopa JTaKMYCOM.
BzaumopeiicTBue CONSIHON KUCIIOTHI C LIAHKOM.
[Tonyuenue ruapokcuaa meau (I1) u ero paznoxeHue Mpu HarpeBaHUU.
JIaGopaTopHBIE OMBITHI
O3HakoMIICHHE C KOJUIEKITMEH 1ab0paToOpHO MOCY Ibl.
[TpoBepka mpubopa asist MOTyUYeHUs Ta30B HA T€PMETUYHOCTb.
O3HakOMJIEHHE ¢ MUHEpaJIaMy, 00pa3yIoIUMU TPaHUT.

IIpuroToBneHne reTeporeHHON CMecH MOPOIIKOB CEPBI U JKEJI€3a U UX pa3JeIICHHUE.
B3aumoneiicTBue pacTBOpOB XJIOPUAOB U HOJUI0B KajlKs C paCTBOPOM HUTparta cepedpa.
[Tonyuenune runpoxcuaa meau(1l) u ero B3auMoaeiicTBrE ¢ CEpHON KHCIOTOM.

B3anmopencTeue pacTBopa CoAbl ¢ KUCIOTOM.

[IpoBepka 3aKkOHA COXpaHEHMs MacChl BEIIECTB HA TPUMEPE B3aUMOJECHCTBHUS IETOUN U KUCIIOTBHI.

NSO R~WME



9. TIIpoBepka 3aK0oHa COXpPaHEHHs MACChl BELIECTB HA NPUMEPE B3aMMOAECHCTBUS MIETOYH U COIH
xenesa (11).

10. Pasnoxenue nmepokcuaa BOIOPOIA ¢ MOMOIIBIO okcuaa Mapranna (1V).

11. 3ameruenue xene3omM Meau B MEAHOM KYIIOPOCE.

[IpakTuyeckue paboTh

1. 3nakomcTBO c J1abopaTopHbIM 000pyaoBanueM. [IpaBuia TexHUKH 6€30MacHOCTH MpU PadoTe B
kabuHeTe xumuu. Hekoropsie BUIbI paboT.

2. AHanu3 MoyYBblI.

BaskHeiiue npeacraBuTe/ M HeOpraHudecKux BemecTs. KoimyecTBeHHbIe OTHOIIEHUSI B XMMHH

CocraB Bo3nyxa. Ilonstue 06 0OBEMHON /0JIe KOMIIOHEHTa MPUPOJHON Ta30BOM cMecH —
BO3ayxa. Pacuér 00bEMa KOMIIOHEHTA Ia30BOM cMecH IO €ro 00beMHOM J1071e U HA00OPOT.

Kucnopon. O3on. Ilonydenne xucnopoga. Codupanue U pacrno3HaBaHUE KHCIOPOJa. XUMUYECKUE
CBOMCTBA KHCIIOPOZAA: B3aUMOJECHCTBHE C METalZlaMM, HEMETaJUIaMUd M CIIO)KHBIMH BELICCTBAMH.
IIpumenenue kucnoponaa. KpyroBopor kuciaopoja B IpUpoJe.

Oxcunpl. OOpa3oBaHue Ha3BaHUM OKCUAOB 110 UX popmynam. CocraBieHue GopMys1 OKCUAOB IO UX
Ha3zBaHusIM. [IpencraBuTeny OKCUIO0B: BOJA U YIJIEKUCIIBIN T'a3, HeraméHas N3BeCTb.

Bonopon B mpupoze. PusmyeckMe M XHMUYECKHE CBOMCTBAa BOJOPOJA, €ro IIOJNYyYEHUE H
IIPUMEHEHHUE.

Kucnotsl, ux cocras u knaccudukanus. Unaukaropsl. Tabnuua pactBopumoctu. CossiHas U
CEpHasl KUCIIOTHI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux cocraB u HazBaHus. PactBopumocTs coseil B Boze. [IpencraBurenu coneil: Xa0pua HaTpus,
kapOoHaT HaTpus, pocdar kanbIys.

[Tocrosinnas ABoraapo. KommuectBo BemiectBa. Monb. MousspHas macca. KpaTHble eauHMIIbI
U3MEpPEHUsT KOJIMYECTBA BEIECTBA — MWIUIMMOJb W KHJIOMOJIb, MUJUIMMOJISIpDHAs W KWJIOMOJISPHas
Macchl BELIECTBA.

Pac4€rbl ¢ MCNONb30BaHMEM NOHSITHH «KOJMYECTBO BELIECTBA», «MOJIIPHAs Maccay, «IIOCTOSHHAs
ABoraapo». 3akoH ABorajipo. MossipHbiii 00BEM Ta3000pa3HbIX BemecTB. OTHOCUTEIbHAS TUIOTHOCTH
OJIHOTO ra3a Mo Ipyromy.

KpaTHble equHUIBI M3MEPEHUS — MWUIMMOJISPHBIA M KUJIOMOJISIPHBIH OOBEMBI Ia3000pa3HBIX
BELIECTB.

Pacu€rbl ¢ Hcronb30BaHMEM MOHATHH «KOJIWYECTBO BELIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00BbEM I'a30B», «IIOCTOSIHHAsT ABOTAPO».

Pacu€rbl ¢ Mcronb30BaHMEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00BEM T'a30B», «UUCIIO ABOTAZPO».

I'unpocepa. Kpyrosopor Boael B mnpupoae. dusmueckne M XUMHYECKHE CBOWCTBA BOJBI:
B3aMMOJEICTBUE C OKCUAAMH.

OcHoBaHusl, uX coctaB. PacTBOprMOCTh OCHOBaHUM B Boje. MI3MeHEHHE OKpacku MHAWKATOpPOB B
nies1ouHoi cpeze. IlpencraBureny menovyen: riAPOKCUABI HATPUS, KNS U KaJbLUs.

PactBoputens m pactBopéHHOE BemecTBo. PactBopbl. PactBopenme. I'mppatel. MaccoBas nois
pacTBOpEHHOro BemecTBa. PacuéTel, CBS3aHHBIE C MCIOJIB30BAHUEM IOHSATHUS «MaccoBas JOJIs
PacTBOPEHHOTO BEIIECTBAY.

JlemMoHcTpanuu

Omnpenenenue coaep>kaHusl KUCIOPOJa B BO3IyXe.

[Tonyuenune kucopoa pa3noKeHUEeM IMepMaHraHaTa Kajlus U IePOKCUIa
BOJIOpO/IA.

Cobupanue METOIOM BBITECHEHHS BO3/TyXa U BOJIBI.
Pacno3naBanue kucinopoza.

l'openne marawsi, xenesa, yris, cepsl U pochopa B KUCTOpOIe.
Kommexkmust okCuIoB.

[Tonydenue, cobupanue u pacro3HaBaHUE BOJOPOA.

I'openue Bogopona.

B3aunmoneiictBue Bogoponaa ¢ okcugom meau(Il).

Konnekuus MUHEepanbHbIX KHCIIOT.

[TpaBuio pa3zbaBiieHUs cepOil KUCIOTHI.



Komnmexuus comeit.
Tabnuia pacTBOPUMOCTH OCHOBaHMM, KUCIIOT U COJICH B BOJIE.
HekoTtopelie MeTabl, HEMETAIIBI M COEAMHEHNSI KOJIMYECTBOM BEILIECTBA B 1 MOJIb.

Moesb MOISPHOTO 00bEMa ra3000pa3HbIX BELIECTB.
JIaGopaTOpHbIE ONbITHI
12. TlomyrHeHHe U3BECTKOBOMU BOIbI IIPH MPOITYCKAHUK YIIIEKUCIIOTO Ta3a.

13. Tonyyenue Bogoposa B3aMMOAEHCTBUEM IMHKA U CONSTHON KHCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. M3meHeHue OKpacKH MHAMKATOPOB B IIEIOYHOM Cpee.

16. OsmakomieHHe ¢ mpenapaTamMy IOMAIIHEH MM MIKOIBHOM aNlTeYKH — PAacTBOPAMH MEPOKCUIA
BOJIOPOJIa, CIIUPTOBOM HACTOMKHU MOJIa M HALIATHIPHOTO CIIUPTA.
[IpakTuyeckue paboThl

1. TMonyuenue, cobMpaHue U paco3HABAHHUE KUCIOPOJIA.

2. Tlonyuenue, coOMpaHue U Paclo3HaBaHKUE BOAOPOA.
3. TIpuroToBieHUE pacTBOPOB COJIEH € MX 3aJaHHOM MAacCOBOM JIOJICH.

OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHHN I
O06o0menne cBegeHU 00 OKCHAAX, MX KIACCH(HKAIMK, HAa3BaHUSAX W cBoicTBaXx. CrocoObI
MOJTyYEHUSI OKCUJIOB.

OcHoBanusl, WX KiIacCUpUKaNWs, Ha3BaHUS M CBOWCTBA. B3auMojelicTBHE C KHCIOTAMH,
KHCIIOTHBIMU OKCHJaMU U COJISIMH. Pa3znoxeHne HepacTBOPUMBIX OCHOBaHUU. CrmocoObl MOTy4YeHUS
OCHOBAaHHII.

Kucnotsl, ux kimaccupukanus u Ha3BaHusa. OOmMe XUMHYECKHE CBOICTBA  KHCIOT.
B3aumopeiictBue KHUCIOT € MeETalUIaMHU. DJIEKTPOXUMHUYECKMM Pl  HANpsOKEHUHW  METaJlJIOB.
B3anmopeiicTBre KUCIOT C OKCUAAMU METAJLIOB.

B3aumopaeicTBue KUCIOT ¢ OCHOBAaHUSIMM — PEAKUMS HEUTpain3auuu. B3anmMoaeicTBHE KHUCIOT €
consimu. [lomyyeHre OECKUCIOPOIHBIX U KUCIOPOACOAEPKAIIUX KUCIOT.

Comnm, ux xinaccudukanus u cBoicTBa. B3anmosencTBre conel ¢ MeTayiaMu, 0COOCHHOCTH ITHX
peakuuii. B3auMoaencTBue coseu ¢ CosMu.

['eneTnveckue psanpl MeTalla MW HeMeTauia. ['eHeThueckass CBsi3b MEXKIY KIJlaccaMu
HEOPraHUYECKUX BEIECTB.

JIaGopaTopHBIC OIBITHI

17. B3aumopeiicTBre okcuaa Kalblius ¢ BOJOMH.

18. TMomyTHEHNE N3BECTKOBOM BOJIBI.

19. Peakmus HEUTpaJIM3aLUH.

20. Tlonyuenne ruapokcuaa Meau (1) u ero B3auMoEHCTBIE ¢ KUCIIOTOIA.
21. Pasnoxenue rugpokcuna meau (1) npu HarpeBaHum.
22. B3auMOIeCTBHE KUCIIOT C METAILIAMH.

23. B3anMoIeliCTBUE KHUCIIOT C CONISIMHU.

24. O3HaKoMIIEHHE C KOIUIEKIMEN CONIEH.

25. Bzanmoneiicteue cynbdara meau (I1) ¢ sxene3om.
26. B3auMoieliCTBHE COIIEH C CONSMM.

27. l'eHeTnyecKas CBS3b Ha IPUMEPE COSAUHEHUM MEIH.
[IpakTrueckune paboThl

4, Pemienne SKCIICPUMCHTAJIbHBIX 3a/1aY.

Ilepuoanueckuii 3axoH U Ilepuoanyeckas cucreMa XUMHYECKHX 3J1EMEHTOB
. . MeHnpaesieeBa 4 CTpOeHHE aTOMa

EcTtecTBeHHbBIE ceMENCTBA XUMUYECKUX DJIEMEHTOB:IIEJIOYHBIE U IEJI0YHO3EMENIBHBIE METAILIbI,
raJloreHbl, MHepTHhIE (OnaroponHbie) ra3pl. AMpoTepHOCTb. AMGOTEpHbIE OKCHUABI M THUIAPOKCUIBI.
KommuiekcHbie conu.

Otkpeituie JI. U. MenneneeBsim Ilepuoandeckoro 3akoHa u co3ganue um llepuonnueckoi
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

ATOMBI KaK (opMma CyIIECTBOBaHHUS XMMHUYECKHUX 3J1€MEHTOB. OCHOBHBIE CBEIECHHUS O CTPOCHUU
aToMoB. JlOoKa3aTenbCTBa CIOXKHOCTH cTpoeHHs atoMmoB. OnbiTel Pesepdopaa. [Tnanerapuas monens



CTPOEHHUSI aTOMa.

CocTaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENBbHAs aTOMHas Macca. B3anmocBs3b
MOHSATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHAsI Maccay.

Muxkpomup. D5eKTpoHbl. CTpOEHUE SIEKTPOHHBIX YPOBHENW aTOMOB XMMHUUYECKUX A1€MEHTOB NeNe
1-20. TTonsiTHE O 3aBEPIICHHOM JIEKTPOHHOM YPOBHE.

N3otonbel. ®usnueckuid cmbici  cuMBOIMKM  [lepuogmueckoit  cucrembl. CoBpeMeHHas
dbopmynupoBka Ilepuoamueckoro 3akoHa. M3MeHeHUs: CBOMCTB 3JIEMEHTOB B NIEPUOAAX U TPYIIAX, KaK
(GYHKIHS CTPOSHUS JIEKTPOHHBIX 000JIOYEK aTOMOB.

XapakTepucTuka dJEMEHTa-MeTala W  d3JEeMEHTa-HeMeTaula [0 HMX TOJIOKEHUI0 B
[Tepuoanueckoil cucreme xumudeckux 3ynemeHToB /1. . Menneneena.

JleMoHCTpaIuu

Paznmuunbie hopMbI TAOIUIl IEPUOANYECKON CHCTEMBI.
MoaenupoBanue nocrpoenus [lepuoanueckoii cucremsl . 1. Menneneena.
Mojiesi aTOMOB XUMHYECKHUX 3JIEMEHTOB.

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

28. IMonyuenue aM(pOTEPHOrO IHAPOKCHIA U UCCIEN0BAHUE ETO CBOMCTB.

XuMnuyeckas cBsizb. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PeaKIMU

Wonnas xumudeckasi cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB W HeMeTauioB. CXeMbl
0o0pa30BaHUsI MOHHOW CBA3M JUIsl OWMHApHBIX coeAMHEHUil. MOoHHBIE KpPHUCTAIJIMYECKUE PELIETKH U
¢u3nUecKre CBOMCTBA BEIIECTB C THUM THIIOM pemméTok. [lonstue o popMynbHOI eMHUIE BEIIECTBA.

KoBasieHTHass XuMHuecKasi CBs3b. OJEKTPOHHbIE M CTPYKTypHble (opmyinbl. KoBaneHTHas
HenoJisipHast cBsA3b. (Cxembl 00pa3oBaHUs KOBAJEHTHOW CBSI3M Il OMHApHBIX COEAMHEHUH.
MounexynsipHble 1 aTOMHBIE KPUCTAJTIMYECKUE PEIIETKH, U CBOWCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNEeKTPOOTPULIATEILHOCTD. P anexTpooTpunaTenbHOCTH. KoBajleHTHas noJisipHas XUMHUYECKast
cBs3b. Jlunonb. Cxembl 00pa3oBaHMsl KOBAJIEHTHOW MOJSPHON CBSI3U JUIsl OMHApPHBIX COECIUHEHUH.
MonexyIsipHbIE M1 aTOMHBIE KPUCTAJUINYECKHUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Merannnueckass XMMHYECKasl CBSI3b M MeETAJIMYECKas KpUCTaJIMueckas pemérka. CBolicTBa
BEILECTB C TUM TUIIOM pEIETOK. ENMHAs NpUpo1a XUMUYECKUX CBA3EH.

Crenenp oxucneHus. CpaBHEHUE CTENEHM OKUCIEHMs M BaleHTHocTu. lIpaBuma pacuéra
CTeNeHeW OKUCIIeHUs 10 (popMyIaM XUMUYECKUX COETUHEHUI.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakiuu. OmpeneiacHue CTENEHEH  OKHUCIEHWS Ul
AIIEMEHTOB, OOpPAa3yIOIIMX BEIIECTBa pPa3HbIX KiaccoB. Peakinuu MOHHOTO OOMEHa M OKUCIUTEIBHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENb M BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHHME.
CocraBieHre ypaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUA METOJOM  3JIEKTPOHHOIO
OanaHca.

JlemoHCTpanuu

Buneo pparments! u cnaiiael «loHHas xumMuueckas cBs3b ».

Konnekuus BemecTs ¢ MOHHOM XUMUYECKOM CBA3BIO.

Mopenu MOHHBIX KPUCTATUIMYECKUX PEIIETOK.

BuneodparmenTs u cnaiinbl «KoBaneHTHass XUMUYECKast CBA3bY.
Konnekuus BeiecTB MOJEKYISIPHOTO U ATOMHOI'O CTPOEHHUS.

Mopenu MONEKYISIPHBIX U ATOMHBIX KPUCTAUNIMYECKUX PEIIETOK.
BuneodparmenTs u cnaiipl «MeTanmudeckasi XAMUYECKasi CBSI3bY.
Konnexkmus «MeTaibl U CIIJIaBbI.

B3aumoneiicTBue MHKA ¢ Cepoil, CONSTHON KucaoTo, ximopuaom meau (I1).
['openne maruus.

BzaumopeiicTBue XJIOPHON U CEPOBOAOPOIHOM BOBI.
JIaGopaTopHEIE OMBITHI
29. U3roToBneHre MOAENH, HILTIOCTPUPYIOIIEH CBONCTBA METAIINYECKON CBA3H

Xumus 9 kaace
(68 uacos, 2 yaca B He/1eI0)



IloBTOpeHue U 00001IeHUE CBeIeHNI MO Kypcy 8 KJjacca.

bunapuwie coemuHenus. Okcunsl coneoOpa3yromme W HeconeoOpasyromme. [ HApOoKCHIbL:
OoCHOBaHUs, aM(pOTepHBIC, KUCIOTHL. CpeHue, KUCIbIe, OCHOBHBIC COJIH.

OO6o01IeHre CBEACHU O XMMHYECKHUX peakmusx. Kimaccudukaius XUMHUECKUX pPEaKIHid Io
pPa3IMYHBIM OCHOBAHUSM: COCTaBY W UHCJIY pPEarupyroumx W oO0pa3yrolIUXCs BEIIEeCTB, TEIJIOBOMY
s dekTy, HampaBICHUIO, U3MCHCHHUIO CTEIICHEH OKHUCIICHUS JJIEMEHTOB, OOpPa3yIONIUX pearupyroliue
BEIECTBA, (Da3e, UCIOIb30BAHUIO KaTaIu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHYECKOW peakuuu. DakTophl, BIAUSIONIME HA CKOPOCTh XMMHYECKUX
peakuuii: Mpupoja  pearupyrolux  BEHIECTB, WX KOHIEHTpalusa, TeMIeparypa, IUIomaab
COIIPUKOCHOBEHHSI, HAIMUKE KaTanu3aTopa. Karamnus.

JleMoHCTpaumn

O3HaKOMJIEHHE C KOJUIEKLIUSAMU METAJIJIOB U HEMETAJIIIOB.

O3HakOMJIEHUE C KOJJIEKIIUSIMU OKCUOB, KUCJIOT U COJEH.

3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peaKIuu OT IPUPOIbl PEarupyrouux BeIiecTB.
3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIMN OT KOHLIEHTPALMU PEarupyronuux BEIIECTB.

3aBUCHUMOCTb CKOPOCTH XMMHUUYECKON PEaKIMU OT IJIOLAAH

CONPUKOCHOBEHMSI PEArupyIOLIUX BEUIECTB ((KHUIISIIUNA CION).

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pEeaKlMK OT TEMIEPATYphl pearupyrouux BEemecTB.
JIaGopaTopHbIE ONBITHI
B3aumopeiicTBrue aMMuaKka v XJa0pOBOIOPOIA.

Peakuus nertpanuzanuu.

HaGmonenune temoBoro a¢dexra peakiuy HeWTpanu3aiH.
BsaumozeiictBue cepHoii kuciotsl ¢ okcugom meau (I1).
Pa3znoxxeHne mepokcuia Boopo/a ¢ MOMOIIBIO KaTana3bl KapToders.

ogklhwihE

3aBHCHMOCTb CKOPOCTH XMMHYECKOM PEAKIHUH OT IPUPOILI PEarupPyIOIIUX BEUIECTB HA IPHMEPE
B3aUMOJICICTBUS PACTBOPOB THOCYIb(paTa HATPHA W XJIOpHMAa Oapus, THoCcylb(dara HATpUsS U
COJISIHOM KHMCIIOTBL

7. 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKIMH OT IPUPOIBLI METAIIOB TIPH UX B3aMMOJIEHCTBUU C
COJISIHOM KHMCIIOTOM.

8. 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH PEaKIUH OT IPUPOABLI KHCIOT IIPU B3aUMOAEHCTBHH UX C
HKEIE30M.

9. 3aBHCUMOCTB CKOPOCTH XMMHYECKOH PEAKIMU OT TEMIIEPATYPEL

10.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUM OT KOHLIEHTPALIUH.

11. 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOH peakiMu OT IUIOIAJH COINPUKOCHOBEHHUS PEarupyrOIIUX
BEIIECTB.

12.  3aBUCHMMOCTB CKOPOCTH XMMHYECKON PEAKIIMH OT KAaTaInu3aTopa.

XHMMHYeCKHE peakMi B PACTBOPAX 3J1eKTPOJIUTOB.

[TonaTHe 00 AIEKTPOJUTHUECKON AMCCOLMALUMKN. DJIEKTPOJIUTHI U HEIIEKTPOIMUTHL. MexaHu3M
JUCCOIIMAIMU  DJIEKTPOJIUTOB C PA3NMYHBIM  XapakTepoM CBs3H. CTEneHb AJIEKTPOJUTUUECKON
mucconnanui. CUIIbHBIE U CITa0ble AIEKTPOIHUTHI.

OCHOBHBIE MOJOXKEHUS TEOPUU ANEKTPOIIUTHYECKON Auccoruanuu. Knaccupukanus HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBAaHUS M COJIM KakK 3JEKTPOIUTHL. VX Kiaccuukanus v JUCCOLMaIus.

OO0mue XMMHUYECKHEe CBOMCTBA KUCJIOT: M3MEHEHHE OKPAacKd MHAMKATOPOB, B3aHUMOJEICTBHE C
METaJUIaMH, OKCHJaMHU U THAPOKCHIAMH METAJUIOB U COJIAMU. MOJIEKYJIpHbIE U WOHHBIEC (TIOJHbBIE U
COKpalIEHHbIE) YPaBHEHUS pEaKIIUM.

XUMHUYECKUN CMBICII COKPALIEHHBIX YPAaBHEHUH. Y CI0BUS NPOTEKAHUS PEAKLIUA MEXAY DJIEKTPOIUTAMU
710 KOHIIa. P51 akTHBHOCTH METaJlIOB.

OO0mMe XUMUYECKHE CBOIMCTBA IIENIOUEH: B3aUMOIEHCTBUE ¢ KHCIOTaMU, OKCHIAMH HEMETAIJIOB,
coimsiMu. OOIIMe XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aMMOJECHCTBHE C KUCIOTAMH,
pasiioKEeHUE IIPU HarpeBaHUU.

OOmue XUMUYECKHE CBOWCTBA CPEAHHMX COJICH: B3aMMOJEHCTBHE C KHUCIOTaMH, IIEIOYaMH,
COJIIMH M MeTalIaMu. B3auMoielicTBYE KUCIIEBIX COJIEH CO IIETOYaMU.

I'uaponns, kak 0OMEeHHOE B3auMoJIeiicTBHE cojlel ¢ BOIOH. [ Maposn3 comu CUIIbHOTO OCHOBAHHUS
1 cnaboi kucioTel. ['uaponn3 com c1aboro OCHOBaHUS U CUIIbHOM KucaoThl. [1kama pH.



CBolicTBa KMCIIOT, OCHOBAHUN, OKCUOB U COJIEH B CBETE TEOPUH AIEKTPOJUTUUECKON
JUCCOLMAIUHU U OKACIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUN.
JleMOHCTpanuy.

WUcneiTanue BCIICCTB U UX PACTBOPOB HA 3JICKTPOIPOBOJHOCTD.

3aBUCUMOCTB JIEKTPOIIPOBOJHOCTU YKCYCHOM KHCIOTHI OT KOHIIEHTPAIUH.
JIBr>KeHHE OKpaIIeHHBIX HOHOB B 3JIEKTPUYECKOM I0JIE.

OmnpeneneHue xapakTepa Cpe/ibl B paCTBOPax COJICH.
JlabopaTopHBIE ONBITHI.
13. JTuccounanys caaObix IEKTPOINTOB Ha MPUMEPE YKCYCHOM KHUCIIOTEL

14. ismenenune oKpacku HHAMKATOPOB B KUCIOTHOM Cpeie.
15.  Peakuus HeliTpanu3auu pacTBOpa IEIOYN PA3IMYHBIMU KUCIOTAMHU.
16. Tonyuenue ruppokcuna meau (I1) u ero B3aumMoaeiicTBUE C Pa3IMYHBIMKE KHCIOTAMM.

17. BzaumopelicTBue cuabHBIX KUCIOT ¢ okcunom meau (II).
18-20. B3aumoaeicTBre KUCIOT C METAJJIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4enue cTyIHsS KPEMHHEBOM KMCIOTHI.

23. KauecTBeHHast peakLys Ha XJIOPUJ - UK CyJIb(aT-HOHBI
24. VI3MeHeHne OKPaCcKH MHIMKATOPOB B ILEJIOYHOM CPEJIE.

25. B3auMoelicTBHE MIEN0U€EH C YITIEKHCIIBIM Fa30M.

26. KauecTBeHHAas peakys HAa KATUOH aMMOHHSL.

27. Ionyuenune rugpoxcuna meau (11) u ero pasnoxenue.

28. B3auMozelicTBre KapOOHATOB ¢ KMCIOTaMH.

29. Tlony4enune ruapokcua xenesa (I11).

30. BsaumopeiicTeue xenesa ¢ pactsopom cyiabdara meau (II).
[IpakTryecKue paboTh

1. CpoiicTBa KMCIOT, OCHOBaHHUM, OKCHIOB U COJIEH B CBETE TEOPHUHU DJIEKTPOIMTHYECKOM
JIMCCONMAIMHI ¥ OKUCITUTETEHO-BOCCTAHOBUTENBHBIX PEAKIIHIA

HemeTta/uibl 1 MX COeJUHEHHUS.

CrpoeHne aToMOB HEMETaUIOB M uX nonoxenue B Ilepuoguueckoit cucreme. Psan
aneKTpooTpHuLareabHocTu. Kpucranimnyeckue peméTki HEMETauIoB — MPOCTHIX BEIIECTB. AJUIOTPOINUs
u e npuuuHbl. Pusznyeckue cBoiicTBa HeMeTauloB. OOIIMe XMMHYECKHE CBOMCTBA HEMETaJUIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"ayoreHsl, cTpoeHHE MX aTOMOB U MOJEKyJ. PU3HUYECKNE U XMMUYECKUE CBOMCTBA I'aJIOTEHOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMICTB IaJOT€HOB B 3aBUCHUMOCTH OT MX MNoJjiokeHus B llepmonnueckoit
cucreMme. HaxoxxieHue rajoreHoB B IPUPOJIE U UX MOJydYeHUE. 3HAUEHNUE U IIPUMEHEHHUE TaJIOr€HOB.

l'amoreHoBOIOpPOABI M COOTBETCTBYIOUIME MM KHCJIOTHI: IJIaBUKOBas, COJIsiHAS,
OpoMOBOJIOpPOJHAsL, HOJOBOAOpOoAHAasA. ['anmorenuabl. KauecTBeHHble peakIMM Ha TaJlOT€HHU]-HOHBI.
[IpumeHeHne coeTMHEHUI rajloreHoB U UX OMOJIOrnYecKas poJib.

Oo6mas xapakrtepuctuka s3iemeHToB VIA-rpynmel. Cepa B mpupojne U €€ MOTydYeHHE.
AnnotponHble MOAU(UKAIIUN CEPbI U UX CBOMCTBA. XMMHUYECKHE CBOICTBA Cephl U €€ IPUMEHEHHE.

CepoBOZIOpPOJI: CTPOEHHE MOJIEKYJIbl, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA, IOIy4YeHHE U
3HadyeHue. CepoBogopoanas kucnota. Cynbpuasl 1 ux 3HadeHue. JItoMuHOpOopHI.

Oxcup cepsi (1V), cepauctas kucnora, cynbduThl. KauecTBeHHas peakiius Ha CyIb(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynbdarel. Kpucramnoruaparsl. KauectBennast peakuus Ha
cynbdaT-HoH.

CepHast KHCIOTa - CWIBHBIA 3JeKTponauT. CBolcTBa pa30aBIEHHOW CEPHON KHCIOTHI, Kak
TUMAYHONW KHUCIIOTHI: B3aUMOJIEHCTBHE C MeTaJIlaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHUIAMH,
OCHOBAHHUSMH U aM(OTEPHBIMU THIPOKCUIaMH, colisiMu. KauecTBeHHast peakiiust Ha Cylb(haT-HoH.

OO6miass xapakTtepucThka 3jeMeHTOB VA-rpynmbl. A30T, CTpPOEHHE aTOMa M MOJIEKYJIBI.
dusnyuecKkue U XMMUYEeCKHe CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OUOJIOTHYECKast POJib.

AMMMaK, CTpOEHUE MOJIEKYJIBI M (PU3NYECKre CBOMCTBA. AMMHUAYHAas BOJA, HAIIATHIPHBIA CIUPT,
rHIpaT aMMuaka. JIOHOpPHO - aKkIenTOpHBIH MeXaHW3M OOpa30BaHMs KAaTHOHA aMMOHMSL
BoccranosurenpHble cBoMcTBa aMMmuaka. Conu aMMOHMS M UX NIpUMeHeHHe. KauecTBeHHast peakuus Ha
KaTHOH aMMOHHUS.



Oxcuzpl a3oTa: HECoJeoOpasyrollue W KUCIOTHBIE. A30THUCTas KUCIOTa U HUTPUTHL. A30THas
KHUCJI0Ta, €€ MoJiydyeHue u cBoiictea. Hutparsl.

®ocdop, crpoenne aroma u amwiorponus. Dochumsl. Dochun. Oxcua docdopa(V) wu
oprodochopnas kuciaora. Pocdatel. DochopHbie ynoopeHus. MacekTHIIIbL.

OOmiast XxapakTepucTuKa 31eMeHTOB [V A-Tpynmbl: OCOOEHHOCTH CTPOEHHSI aTOMOB, MPOCTHIX
BEILIECTB U COECMHEHUN B 3aBUCUMOCTH OT IOJIOKEHHUs 371eMeHTOB B [lepuoanueckoii cucreme. Yriaepos.
AmnoTporniHele  MoAMQUKanMu: anma3, rpadur. AMOpdHBIA YrIepoax W ero copra:  caxa,
AKTUBUPOBAHHBIA  yrojib. AncopOrusa. XuWMHYECKHE CBOHcCTBa yriepoaa. Kokcoxmmuueckoe
MIPOU3BOJICTBO U €ro nmpoxykius. KapOumsl.

Oxkcun yriepoma(Il): ctpoenne Monexysbl, oiydeHue U ero coiictBa. Oxcun yriepona(IV):
CTPOCHUE MOJICKYJIbl, TOJy4eHHE M €ro CBOMCTBAa. YroyibHas KucioTta. Coilu yroiabHOM KHUCIIOTHI:
KapOOHaThI U THIpoKapOoHaThl. TexHudyeckas U MUIEBask Coa.

Heopranuueckue ¥ OpraHM4ecKue BELIECTBA. YIUVIEBOAOPOIbl. XHUMHUYECKOE CTPOECHHE
OpraHUYECKUX BEUIECTB, KAK NOPSAIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

Mertan, 3TaH, KakK MpEJENIbHbIE YIJIEBOAOPOAbl. OTWIEH W aleTUIEH, KaK HENpeesIbHbIE
(HeHachlIlIeHHbIE) YIiIeBOopoibl. ['openue yrieBogoponoB. KauecTBeHHbIe peakiuy Ha HempeaeabHbIe
COEIMHEHUS.

DOTUJIOBBIN CIUPT, €ro MOJy4YeHHue, MpuMeHeHue U Gusznonoruyeckoe aeiicraue. TpéxaToMHBIM
cnupT rauuepuH. KauecTBeHHas peakuus Ha MHOTOAaTOMHBIE CIUPTHI. YKCyCHasi - IPEICTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuuii, ctpoenue ero atoma u cBorictBa. Kpemuuii B npupoge. Cunuuunel u cunad. Okeua
kpemHus (1V). Kpemuuesas kuciora u e€ coiu.

[IpouzBoacTBo cTekia u ueMenTa. [IpoayKkuus CuIMKaTHON TPOMBIIUIEHHOCTU: ONTUYECKOE
BOJIOKHO, KepamuKa, hapdop, dasuc.

OnTuyeckoe BOJIOKHO.

Hemerannsl B nmpupoae. dpakunoHHass neperoHka *HAKOro BO3Ayxa KaK CHOCO0 MOJyueHUus
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue gochopa, kpeMHuus, xiaopa, Hoaa. IIEKTPOIU3 PaCTBOPOB.

[lonydyeHne cepHOM KMCIOTHI: ChIPbE, XUMHU3M, TEXHOJOTHYECKAs! CXeMa, METO/1 KUIISIIEro Clos,
MPUHIMIBL TEIUI00OOMeHa, MPOTUBOTOKa M IUpKysuuu. Oneym. IIpou3BoacTBO amMmmuaka: ChIPbE,
XUMH3M, TEXHOJIOTUYECKAs CXeMa.

JleMoHcTpanuu

Komnexknus HemeTamuios.

Moneny KpUCTalIn4ecKiX PelEéToK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP U MPUHLIUIIBI €70 PaOOTHI.

I'openne HemMeTaI0B - MPOCTHIX BEUIECTB: cephl, ocdopa, JPEBECHOTO YIIIS.
OO0pa31ibl rajgoreHoB - MPOCTHIX BELIECTB.

B3aumo/ieficTBUE raJloreHoB ¢ METaIaMHu.

BriTecHeHue xopa 6poMoM HITH 0712 U3 pacTBOPOB UX COJIeH

Komtekuyst mpupoHBIX COEIMHEHUH XJI0pa.

B3aumoneiicTBue cepsl ¢ METAJUIAMH.

I'openue cepsl B KUCIIOpOAE

Komnnekuust cynbpumHbIxX pya.

KauecTtBeHHas peakuus Ha cynbQUa-UOH

ObeclBeunBaHNE OKpPAIIEHHBIX TKAHEH U [IBETOB CEPHUCTHIM I'a30M.
B3anmoneiicTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.
OOyriMBaHNEe OPTaHUYECKUX BEIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTOM.
Huarpamma «CocTaB BO3TyXa.

Buneopparmentst u cnaiinel «IItnasu 6a3apb».

[Tonmyuenue, cobupanue 1 pacro3HaBaHUE aAMMHUAKa.

Paznoxenue Ouxpomara aMMOHHS.

B3anmopencTBue KOHIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO.

I'openne uyepHoOro nopoxa

PasnosxeHne HUTpara Kanus U TOpeHHUE JPEBECHOTO YIOJIbKa B HEM

OO0pa31pl MPUPOAHBIX coennHeHui docdopa.

I'openue dhochopa Ha BO3ayXe B B KUCIOPOJIE.

[Tonyuenune 6emoro ¢ochopa 1 UCTIBITAHNE €TI0 CBONCTB




o Komnekius «O6pa3isl IpUPOAHBIX COSAUHEHUH yTiiepoaa»

e [Iloprper H. /1. 3enunckoro. Ilornomenne akTUBUPOBAaHHBIM YIJIEM PACTBOPEHHBIX BELIECTB
WJIM Ta30B.

e  YCTpoOHCTBO MPOTUBOTA3A.

Monenu MOJIEKyJ METaHa, dTaHa, STUICHA U AlleTUJICHA.

B3aumoneiicTBue 3TuieHa ¢ OpoMHOM BOJIOM U pacTBOPOM IEpMaHIaHaTa Kajusl.

OOure XMMHUYeCKHe CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOM KUCIOTHI.

KauecTBeHHas peakiuiys Ha MHOIOATOMHbIE CITUPTHI.

Komnexmust «O0pa3upbl IPUPOJHBIX COSAMHEHUI KPEMHUSD.

Komrekuus crekia, KEpaMUKH, LIEMEHTA U U3LCIIUN U3 HUX.

e Kosuiekuus NpoayKIUU CUIIMKATHOM ITPOMBIIITIEHHOCTH.

e Buneodparments! u cnaiinsl «IIpou3BoACTBO CTEKIIA U LIEMEHTA».

e Komnexnus «IIpupoassle coeIMHEHN HEMETAIUIOBY.

e Buneodparments! u cnaiiipl « @pakMOHHas IEPErOHKA )KUIKOTO BO3AYXa»

e Buneopparmentsl u cnaiinel  «llomydenune Bomopoma, Kuciopoia M rajlOT€HOB

ANEKTPOIIUTUYECKUM CIIOCOOOM).

Mopenu annaparoB AJis IPOU3BOACTBA CEPHON KUCIIOTHI.

Monenp KUIIAIIEro Closl.

Mozenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneogparmentst u cnaiiipl «IIpon3BoacTBO CEPHOM KUCTOTHI».

Buneodparments! u cnaiipl «IIpon3BoacTBO aMMHuaKay.

Komnekuust «CpIpb€ A1 NOJIy4EHUsI CEPHOU KHCIOTBD.

JlaGopaTopHbIE OMBITHI

31. Pacno3naBaHue raJoreHuI-HOHOB.

32. KauecTBEeHHBIE PEAKIMK Ha CYJIb(aT-HOHEL

33. KauecTBeHHas peakiys Ha KATHOH AMMOHHSI.

34. XuMuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK DIIEKTPOJINTA.
35. KauecTBennsle peakiuu Ha pochar-1uoH.

36. IMonyuenue U CBOWCTBA YIOJIBLHOM KUCIIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. [IponyckaHue yriekuciaoro ra3a uepes pacTBOp CHIIMKATa HaTpHsl.
IIpakTiueckue padoThl

2. W3yuenue CBOUCTB CONISTHON KUCIIOTHL.
3. U3y4enue CBONCTB CEPHOI KMCIIOTHL.
4. TlonyveHne aMMHUaKa M U3y9EHUE €r0 CBOMCTB.

5. TMonyuenue yriekucaoro ra3a i u3y4eHue ero CBOMCTB.

MeTta/jibl M UX COeTUHEHMS

ITonoxxenue mertamioB B Ilepuoguueckoin cucreme xumuueckux sneMeHToB /. M. Menneneena,
CTPOCHUE HMX aTOMOB M KpPHUCTAUIOB. MeTalyimyeckass CBSI3b W METaUIMYECKash KpUCTAIMYEecKas
pemérka. Ouznueckre CBONCTBA METAIIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOIIAsl CIIOCOOHOCTb,
MIaCTUYHOCTh. CITaBbl YEPHBIE U I[BETHBIE.
Mertamibl Kak BOCCTAaHOBUTENH. DIEKTPOXUMHUYECKUHN Pl HanpsbKeHUd. B3zanmogelcTBre MeTamioB C
HEMETaJlIaMH, OKCUJIAMU, KUCJIIOTAMH, COJIIMU. AJTFOMUHOTEPMHUSI.
CtpoeHre aTOMOB U MIPOCTHIX BEUIECTB IIETOYHBIX METAUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMHUYECKUX
CBOWCTB MIEJIOYHBIX METAUIOB OT 3apsioB sAep MX aroMoB. OKCHUABI M THUIAPOKCHUIBI IMIETOYHBIX
METaJUIOB, WX IMOJYy4Y€HUEe, CBOICTBA, NMpUMEHEHHE. BakHelline colM NIENOYHBIX METAJIOB, HX
3HAYEHUE B )KMBOM U HEKUBOM MIPUPOJIEC U B )KU3HH YEIIOBEKA.
CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IMIEIOYHO3EMEIbHBIX METAIJIOB. 3aBUCUMOCTh (DU3HUECKUX U
XUMUYECKUX CBOMCTB IIEIOYHO3EMEIBHBIX METAUIOB OT 3apsioB sigep uX artoMoB. OKCHUIBI U
TUAPOKCHU/IBI IIETOYHO3EMENIbHBIX METAJUIOB, MX IOJy4Y€HHE, CBOMCTBAa M NpUMEHEHHE. BaxkHeliue
COJIM IIEJIOYHO - 3€MEJIbHBIX METAIOB, UX 3HAYCHHE B MPUPOJE M KU3HM 4eloBeka. KapOoHaTwel u
THJIPOKapOOHATHI KaJIbIIHA.
XKéctkocTh BoAbl: BpeMeHHasi U mocTosiHHas. CrnocoObl ycTpaHeHUsT BpeMeHHOM KECTKOCTH. CrocoOb



yCTpaHEHUs] NOCTOSSHHOW »kEcTKOCTH. MonuTsl. CoenMHEHHs aalOMUHUSA B TNpupoie. XUMHUYECKHE
cBoiicTBa amoMuHMs. OCOOEHHOCTH OKCHJIAa M THIPOKCHA AIOMUHUS KaK aM(pOTEpPHBIX COEITUHEHUM.
Baxueiinme conu anroMUHUA (XJI0pUT, Cyabdar).
OcobGenHocTu cTpoeHHs aToMa keiesa. JKenezo B mpupozae. Baxueitmme pyasl xene3a. Okcuabl U
ruapokcuabl xenesa (I1) u sxenesza (I1I). Comu xenesa (II) u xenesa (I11). OOHapykeHHE HOHOB KATHOHOB
JKene3a B pacTBOpE. 3HAUEHUE COCIMHEHU JKeme3a.
Koppo3ust xumMuyeckass ¥ 2JIEKTpOXUMHUYECKas. 3alllUuTa METAJUIOB OT KOppo3uu. MeTailisl B IpUPOJE: B
cBOOOAHOM BUJE U B Buie coeauHeHuid. [lonstue o meramnypruu. UépHas U LBETHas METaJLUTyprusl.
[Tupomerammyprusi, TUAPOMETAILTYPrusi, siekTpoMerautyprus. [lomenusiii mnpouecc. Ilepepaborka
YyryHa B CTallb. DJIEKTPOJIN3 PaCIlJIaBOB.
JeMoHncTpanyu

BzauMmopeiicTBue HaTpus, IUTUA U KaJIbLHUS C BOJIOK.

['openue HaTpusi, MarHus U elie3a B KUCIOPOJe.

Bcenplmka TepMUTHOR CMECH.

BzaumopeiicTBue cMecH MOPOIIKOB CEPHI U XKENE3a, IMHKA U CEPBI.
B3anMozeiicTBre altOMUHUS C KUCJIIOTaMU, IIEJI0YaMH U BOJIOM.
B3anmonerictBre xkene3a 1 Meu C XJI0pOM.

B3aumopelicTBiie MeaM C KOHIIGHTPUPOBAHHON CEPHOU KHUCIOTOW M a30THOW KUCIIOTOM
(pa36aBIeHHOM W KOHIICHTPUPOBAHHOM ).

Oxpacka miaMeHu COeAMHEHUSIMU LEJIOYHBIX METAJIIOB.
Oxkpacka miaMeHu COeMHEHUSIMU 1ENOYHO3EMEIbHBIX METAJUIOB.
I"amenue n3BecTH BOIOM.
[Tonyuenue x€CTKOI BOJIbI B3aUMOJECHCTBUEM YIJIEKUCIIOIO Ia3a C U3BECTKOBOW BOJOM.
VYcerpanenue BpeMeHHOM )KECTKOCTU KUTISTYCHUEM U I00aBKOU COJIBI.
YcTpaHeHue OCTOSHHOM KECTKOCTH T00ABKOM COJIBI.
W oHUTBI ¥ IPUHIUI UX AEUCTBUS (BUACO(DPArMEHT).
Konnekuust npupoIHbIX COEAMHEHUN aTFOMUHUSL.
BuneodpparmenTs! u cnaiiabl «OKCHT TFOMUHMS U €70 MOAU(PUKALTUNY.
[Tonmyuyenne aMmpoTepHOro THIPOKCHIA ATFOMUHUS U HCCIIEIOBAHNE €T0 CBOUCTB.
Komnekuust « XumMudeckre HCTOYHUKN TOKay.
Pe3ynbTaThl JNIMTENBHOIO SKCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UH CTAIBHBIX U3JIENUNA B
3aBUCHMOCTH OT yCJIOBUH MPOLIECCOB.
Boccranosnenne menu u3 okcuaa meau (1) Bomopomom.
Buneopparments! u cnaitnel «Ipou3BoACTBO UyryHa U CTAJIN.
Buneopparments! u cnaitnel «3aenus U3 4yryHa u cTaimy.
BuneodpparmenTs! u ciaiinpl «[Ipon3BoaCTBO aTtOMUHUS.

JlaGopaTopHbIE OTBITHI

39. BzaumoeiictBue xenesa ¢ pactBopoMm cyibdara meau(ll).

40. INTomyueHne U3BECTKOBOI BOJIBI M OIIBITHI C HEH.

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

42.KauecTBeHHBIE PEAKIMK HA KATHOHBI JKeIe3a

[TpakTHyeckue paboThl

6. TlomyueHwue KECTKOM BOJBI M CIOCOOBI €€ YCTPaHEHHS.

7. Pelenue 3KCIEPUMEHTABHBIX 33/1a4 110 TeMe «MeTauibi».

XuMHuS U OKpPY:KaOIIAs cpeaa.

Crpoenue 3emuu: siIpo, MaHTHUsS, 3€MHas Kopa, UX XHUMHYecKui cocrtaB. Jlutocdepa u eé

XuMuuyeckuit coctaB. Munepanbl. Pynbl. Ocanounsie nopoasl. [lone3nbie nckonaembie. XUMHUECKUI
cocTaB rusipocdepbl. XUMUUECKHI COCTaB aTMOC(hephI.
VICTOUHMKM XMMHYECKOTO 3arpsi3HEHHsI OKpYyXKaromei cpensl. I 06ambHble 3KOJIOrHYeCKHe MpOoOIeMbl
YeJIOBEYEeCTBA: IMAPHUKOBBIM 3()(EKT, KUCIOTHBIE HOXKAH, O30HOBBIE JBIPBL. MeEXIyHapoIHOe
COTPYIHUYECTBO B OOJIACTH OXpaHBl OKPYXKAIOIIEH cpeabl OT XUMUYECKOTO 3arps3HeHus. «3enéHas
XUMUSD.



JleMoHCTpaluu

Buneopparmentst u cnaiinel «CtpoeHne 3eMiid 1 €€ XUMHUYECKUI COCTaBy.

Komnnekuust MUHepanoB v TOPHBIX MTOPOJ.

Komnekuus «Pynb1 MmeTaminosy.

BI/II[CO(bpaFMeHTBI u CJ'I&fII[BI «['mo0apHbBIE SKOJIOTHYECKHE HpO6J’I€MBI YCJIIOBCYECCTBA».
Ha6ODaTODHBIe OIIBITBI

43. Usyuenue rpanura.

O0001eHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHO# HIKOJIbI.
[HoaroroBka kK OCHOBHOMY IoCcy1apCTBEHHOMY JK3aMeHY.
CrpoeHue aTtoma B COOTBETCTBUM C TOJOXKEHHEM XHUMHUYECKOTro sjiemeHTa B Ilepmoanueckoit

cucreme. CTpOCHHE BEIIECTBA: XMMHUYECKAs CBSA3b U KPUCTAJUIMYECKHE PEHIETKH. 3aBUCMOCTh CBOWMCTB
00pa30BaHHBIX JJIEMEHTAMU MPOCTBIX BEIIECTB (META/UIOB, HEMETAJUIOB, OJIAarOPOJHBIX Ta30B) OT
MOJIOXKEHHS AJIeMeHTOB B [lepnonnyeckoit cucteme. TUIIONOTHSI HEOPTaHUYECKUX BEIIECTB, JICIICHUE UX
Ha kjaccbl W rpymnsl. lIpencraBurenn. IIpu3Haku M ycinoBUs IPOTEKAaHUS XUMUYECKHUX PEAKLHUN.
Turmosoruss XUMHUYECKUX pEAKUUH 10 pa3IuyHbIM OCHOBaHUSAM. Peaknuu WOHHOrO oOMeEHa.
OKHCIUTETEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH.
XUMHUYECKUE CBOWCTBA IPOCTBIX BEIIECTB. XapaKTePHbIE XWMHYECKHE CBOWCTBA COJICOOpa3yHOIIUX
OKCHJIOB, THJIPOKCH/IOB (OCHOBaHHMIA, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

6. YueOHO-TeMAaTHYECKUH ILJIAH

Ne HaumenoBanue pa3zienos (Tem) Komnunuectso B Towm yunciie Ha npoBejieHne
4acoB I10 [IpakTrueckux KoHTposbHbIX
nporpamme pabor pabot
8 Kknacc
1. | HagyanbHble TOHATHUS Y 3aKOHBI XUMHUH 21 2 1
2. | Baxneiimme MPEICTaBUTEIH 20 3 1
HEOpraHMYEeCKUX BEIIIECTB.
KonmdecTBeHHBIE OTHOIICHUS] B XUMHH.
3. | OcHOBHBIE KJIacChl HEOPTaHWYECKHUX 11 1 1
COCIIMHEHUH.
4. | INepmogmyeckuit 3aKOH u 8 0 0
[lepuomuyeckass cuUcTeMa XHMHUYECKHX
sanemenToB [l. Y. MenaeneeBa u
CTPOEHHUE aTOMA.
5. | Xumuueckass cBsizb.  OKHCIUTENBHO- 10 0 1
BOCCTAHOBUTEJIbHBIE PEAKIINU.
Hroro 70 6 4
9 knacc
1. | [ToBTOopenue u 06001IEHNE CBEICHUI TTIO 5
Kypcy 8 kimacca. XUMHUYECKHE PEaKLInu.
2. | XuMHUYeCKue peaKkiy B pacTBOpaXx. 10 1 1
3. | Hemeramisl u ux coeMHEHMS. 26 4 1
4. | Metamibl U UX COEAMHEHHUS. 17 2 1
5. | Xumus 1 okpysKaromias cpesa. 2 0 0
6. | O6oOIIeHNEe 3HAHUI 110 XUMHUH 33 KypC 8 0 1
OCHOBHOM 1mKOJIBI. [loaroTroBka k
OcHoOBHOMY roCy/1apCTBEHHOMY
sk3ameny (OI'D).
Hroro 68 7 4




7. YueOHO-MeTOANYeCKOEe o0ecnieYeHrne Kypca XUMHH
OCHOBHO# 00111€00pa30BaTEILHON HIKOJIbI

YMK «Xumusa. 8 knacc»
1. Xumus. 8 knacc. YueoHoe nmocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Ciraakos).
2. Meroaunuaeckoe nocobue. 8 kinacc (aBropsl O. C. I'abpuensH, 1. I'. Octpoymos, C. A. Crnagkos).
3. IIporpamma kypca xumuu g /—9 KigaccoB o0meoOpazoBaTenbHbIX yupexaeHuit (aBtopst O. C.
I"a6puensu, U. I'. Octpoymos, C. A. Craakos).
4. ITpoBepouHbie 1 KOHTPOJbHBIE paboThl. 8 kiacc (aBTopsl O. C. 'abpuensn, Y. B. Tpury6uak).
5. Xumus B TecTax, 3ajadax u ynpaxkaenusx. 8 kiacc (aBropsl O. C. ['abpuensn, U. B. Tpury6uak).
6. DnexTpoHHas hopMa yueOHOTO MOCOOHS.

YMK «Xumusa. 9 knacc
1. Xumus. 9 knacc. YueoHoe nmocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Ciaakos).
2. Meroaunueckoe nocodue. 9 kiacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C. A. Craakos).
3. Ilporpamma kxypca xumun ans /—9 kimaccoB oOrieoOpasoBarenbHbIX yupexkaeHuit (aBropsr O. C.
["a6puensin, U. I'. Octpoymos, C. A. Cnagkos).
4. TIIpoBepouHbIie U KOHTPOJIbHEIE paboThl. 9 kiacc (aBropel O. C. 'abpuensn, U. B. Tpuryouak).
5. XuMus B TecTax, 3a1a4ax u ynpaxuenusx. 9 knacc (aBtopsl O.C. 'abpuensn, U. B. Tpury6uak).
6. DnexTpoHHas (hopMa yueOHOTO MOCOOHS.

HNuTepHeT-pecypcebl:

1. http://www.alhimik.ru. IIpeacTaBiaeHs! clienyoie pyOpUKH: COBETh AOUTYPHUEHTY, YIUTEIIO XHMUH,
CHPaBOYHUK (OYeHb OOJbIIasi MOAOOpKa TaOIHIl M CHPABOYHBIX MAaTEPUAIIOB), BECENasi XUMHsI, HOBOCTH,
OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEICHUH).
2. http://lwww.hij.ru. Xypran «Xumusi U KH3HB» MOHATHO U 3aHUMATEIBHO PACcCKa3bIBaeT 000 BCEM
UHTEPECHOM, 4TO MIPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html. DnekTponHbIil kypHan «XUMHKH M XUMHSD», B KOTOPOM
IPE/ICTaBICHO MHOXECTBO OIBITOB IO XMUMHH, 3aHUMATEJbHONW HMH(OPMALUH, TO3BOJISIOMICH yBIICUb
YYCHHUKOB IKCICPHUMEHTAJIBHOM YaCThIO IPEMETA.
4. http://c-books.narod.ru. BceBo3amoskHast TuTepaTypa 1o XuMHUH.
5. http://www.prosv.ru/. TlocoOust aas ydamuxcs, B TOM YHCI€ W JUIS TOATOTOBKA K HMTOTOBOM
arrectraiu (OI'D un EI'D), MeTognyeckne mocodus uist yuuTenel, HayqHO-TIOMYJIipHAs TUTEpaTypa 1o
XHMUH.
6. http://1september.ru/. XXypnan ajis yuurteneid 1 He TOJIbKO. Bolbiioe KOIWYECTBO paboT YUCHHKOB, B
TOM YHCJI€ U MCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii NIIKOJBHBIH MOpTal CO CCHUIKAMH Ha
00pa3zoBaTeNbHbIC CAaNUTHI 10 XUMUH.
8. www.periodictable.ru. COopHuk crareii O XUMHYECKHX DJIIEMEHTaX, WLIFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

MarepuaibHO-TeXHHYeCKOe o0ecnieyeHre KaOuHeTa XUMHUH:

Ilepeuens nabopamopnozo 060pyoosanus, npu 6blnOJIHEHUU RPAKMUYECKUX PAOOm no Xumuu
3a Kypc 0CHOBHOIL 00uell WKObl.
1.060pynoBanue:

e Oobopynosanue undponoii 1adboparopnu «Touka pocray.

e  MukponabopaTropus XUuMHUYECKas;

e MPOOHMPKHU CTEKIISHHBIE;

e  KOJOBI KOHUYECKHUE;

e CTakaHbl CTEKJISTHHBIE Ha 50 M,

e TAJOYKH CTEKJISTHHBIC;

e TpYOKH COCTUHMTENbHbIE: CTEKIISIHHBIE, PE3UHOBBIE;

e MPOOKH PE3UHOBBIE;

e  CIIUPTOBKH;

e MpoOUpKOAEpKATEIH;

e  IITAaTUB JIAOOPATOPHBIN;

e IITATHB JJIs MPOOUPOK;


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

BOPOHKA CTEKJISTHHAS;
(unbTp;

CIIUYKH,

acOecToBas CETKa;
JIyYUHKH.

2.PeakTHuBEL:

KHUCJIOTBI: COJISIHAsA, CepHast, a30THA;

MIETIOYH: THIPOKCU HATPUS, THIPOKCU KaJIbIIHSL

ocuoBanust: ruapokcun meau (1) , ruapoxcun xenesa (111);

coiu: KapOoHAT Kamblusi, XJopua Hatpus, ximopua menu (II), HuTpat cepebpa, xiopun OGapwus,
KapOOHAT HaATpus, XJOPH] ATIOMHUHUS, TIEPMAHTaHAT Kajksl, HUTPAT Kajus, MEIHBIH KyIopoc,
cyabdar kemeza (I1), cymbdar nuuka, cymepdocdar, amMmuadHas CEIUTpa, MOYECBHHA
(xapbaMu ), XJIOPHUL Kalus, Cyb(ar HATpHsL, CUIIMKAT HATpUs, CyIb(aT aTtOMUHUS;

MPOCTHIC BEIIECTBA: YIOJb, IUHK, KEJIE30, ATFOMUHUHN, MAaTrHUH, ME/Ib, CBUHEIL;

CJIO’KHBIE BEILIECTBA: MpaMop, caxap;

WH/IUKATOPBI,

okcunwl: meau (II), okenn mapranma (IV);

3.0Opranuveckue BelecTBa:

COJIM: aleTaT HaTpHs, (DEHOJIAT HATPHS;

KHUCJIIOTHI: YKCYCHaH KHCJIOTAa, MypaBI)I/IHafl KHCJIOTAa, OJICUHOBAsA,
CIIMPTHI: 3TAHOJI, H30MEHTHIOBBIH, TIIUIIEPHH, IIPOMAHOI;
Oen3od, GeHo,

YIJIEBOJIBI: KpaxMall, IIF0K03a, caxaposa.

4. Monenu:

HaGops! Mojienieli aToMOB JJ1s1 COCTABIIEHHSI IIAPOCTEPKHEBBIX MOJIENIEN MOJIEKYT,
Kpucramnmueckue pemerku Coen.

5.Y4ebHble MocoOMs Ha IEYaTHOH OCHOBE:

Ilepuonuueckas cucrema xumuueckux 3iemeHToB JI.1.Meneneena;
Tabnuia pacCTBOPUMOCTH KHCJIOT, OCHOBAaHHUM COJICH;
DNEKTPOXUMHUECKUN Psii HAPSKEHUH METaslIoB;

HaGops! Tabnu1 k ypokam.

Dnekmponnvie uzdanus:

1.

ok w

CONO OIS WN P

KommekTt mudpossix obpazoBarenbHbiXx pecypcoB. ['abpuensn O.C. Xumwus. 8-11 xin. OOO
«/dpoda» 2007.

OnexrponHas 6nbnmoteka «IIpocsemenue». «Xumus. 8 kiaace». MynbpTUMenuitHoe yueOHoe
nocodue HoBoro o0pasia.

VYueOHoe 3ekTpoHHOe n3aanue «Xumus (8-11 kiacc). BuptyanbHas nadopaTopusi»

1C: Penerurop. Xumus.

Camoyuutens. Xumus ais Bcex — X X1. Pemenne 3anau.

KomnbroTepHsle npe3eHtanuu B opmate Ppt.

B kaduneme xumuu 00sa3amenpHo 001)cHa Oblmb anmeyka, 6 KOMOPY 6xX00am:

. KryTt kpoBoocTaHaBIMBAIOIINH, pe3UHOBBIM — 1 1mIT.

. Ily3eipp ans npaa — 1 wir. (runorepmudeckuii maket — 1 mr.).

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

. BuHT crepunbHbIi 3 X 5 cM — 2 miT.

. bunT HectepunbHbIit — 1 mT. Canderku cTepuiibHble — 2 YII.

. Bara crepunbHas — 1 mauka.

. JlefikomnacTeipp mUpHUHOM 2 cM — 1 Kkarymika, 5 cM — 1 kaTy1ka.
. BakTepuIuaHbIH TeWKOTUIACTBIPh Pa3HBIX pa3mMepoB — 20 miT.

9. CnuproBoii pactBop noaa 5S%-ubiit — 1 QuakoH.

10. BoxHsIii pacTBOp aMMHuaka (HaIIaTBIPHBIN CITUPT) B aMITyiIax— 1 yII.
11. PactBop nepokcuaa Bogopoaa 3%-ueiif — 1 yi.

12. TlepmaHranart Kaiaust KpUcTautnaeckuii — 1 ym.

13. Ananerus 0,5 r B Tabnerkax — 1 ym.

14. Hacrotlika Banepuansl — | yII.

15. Hoxuuust — 1 mr.



