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1. losicHUTEABLHAA 3aIIHCKA

PaGouass mporpamMma ecTECTBEHHO-Hay4YHOH HANpaBIEHHOCTH IO XHMHHU C MCIIOJIb30BaHUEM
obopynoBanus neHtpa «Touku poctay g 8-9 Ki1accoB OCHOBHOM IMIKOJIBI COCTABJICHA M pa3paboTaHa B
COOTBETCTBUH C:

o ®depnepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccwuiickoit @enepanuuy» (¢ u3M. u J01., Berym. B cuiry ¢ 01.09.2020);

e TpeboBanmsimu DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
obmero oOpas3oBanus (yTB. Hpuka3zoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoii
®deneparun ot 17.12.2010 Ne 1897) (pea. 21.12.2020);

e [lacnmoprom HamumoHanbHOro mnpoekra «OOpa3zoBaHue» (yTB. mnpesuauymom Cosera mnpu
IIpesunenre PD 1o crparern4eckoMy pa3BUTHIO U HALMOHAIBHBIM IIPOCKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16);

e TocymapctBennoil mporpammoii Poccuiickoit @enepanun «Pa3Butue obOpa3oBaHus» (yTB.
ITocranoBnennem IlpaBurensctBa PP ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6
YTBEPKIACHUM  TOCYyIapCTBEHHOW mporpammbl  Poccuiickonn  @Penepauun  «Pa3Burtne
00pa3oBaHMs»;

e ABTOPCKOW MpOrpaMMOi OCHOBHOTO 0Omiero oOpa3zoBaHus 1o XuMuu s 8-9 kmaccos
(O.C.Irabpuensn, U.I.Octpoymos, C.A.Cnankos «IIpocsemenue», 2019 1.);

e MeroauyecKUMH  PEKOMEHJAlMsIMU 1O  CO3JaHHI0 M (YHKIMOHMPOBAHUIO B
00111€00pa30BaTENLHBIX OPraHU3ALMAX, PACIIOIIOKEHHBIX B CEJIBCKOH MECTHOCTH M MajbIX
ropojax, LEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOH M TEXHOJIOTMYECKOM HalpaBIeHHOCTEH
(«Touka pocra») (YTBepkaeHbl pacnopsbkeHrneM MuHucTtepeTBa mpocBenieHus: Poccuiickoit
®denepanuu ot 12 stuBaps 2021 1. Ne P-6).

B coorBercTBHUM € 3TMMM JOKYMEHTaMHM OOydYaroluecs JAOJDKHBI OBJIAJETh NpuéMamy,
CBSI3aHHBIMU C OIpPEJEJICHUEM TMOHATUHA: OrpaHWYMBATh UX, ONMCHIBATh, XapaKTepU30BaTb U
CpaBHMBaTh. Tak Kak XMMHs — HayKa 3KCIEpUMEHTaIbHas1, 00yJaromuecs 10JKHbI OBJIa/IeTh TAKUMU
[I03HABATEIbHBIMU YUEOHBIMU JEHCTBUSAMH, KaK SKCIIEPUMEHT, HAOII0IeHUE, U3MEPEHHE, ONMCaHUE,
MOJIETIMPOBaHUE, TUIIOTE3a, BBIBOJA. B mpolecce u3yueHus Kypca y OOydarOIIUMXCSl MPOJOJIKAIOT
(bopMHPOBATHCS YMEHHUS CTaBUTh BONPOCHI, 00BACHATH, KIaCCU(PHUIMPOBATH, CPABHUBATH, ONPECIIATh
WUCTOYHUKUA HH(OpMalMM, MOJIydaTh W AHAIM3UPOBATh €€, TOTOBUTh HH(MOPMAIIMOHHBIM MNPOAYKT,
IIPE3EHTOBATH €T0 U BECTH AUCKYyccuio. Clle0BaTeIbHO, AEATEIBHOCTHBIN TOIX0/ B U3yUYEHUN XUMHN
CHOCOOCTBYIOT JOCTHMXKEHHUIO JIMYHOCTHBIX, MPEAMETHBIX M METaNpeAMETHbIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB.

B ocHOBY Kypca MoJI0eHbI CIEeIyIOIINE HEH:

e MaTepHallbHOE €JUHCTBO U B3aUMOCBS3b OOBEKTOB U SIBICHUN PUPOJIBI;

e Belyllas poJib TEOPETUUYECKUX 3HAHUU NJIs1 OOBSCHEHUS U MPOTHO3MPOBAHUSA XHMHUYECKUX

SIBJICHUH, OLIEHKH UX NPAKTUYECKON 3HAUUMOCTH;

® B3aUMOCBSI3b KAueCTBEHHONM U  KOJMYECTBEHHON CTOPOH XHMHUYECKUX OOBEKTOB
MaTepUaIbHOTO MUPA;

® pa3sBUTHE XMMHMYECKONM HAyKM M IPOM3BOACTBO XMMMUYECKHX BEIIECTB M MAaTEpHAIOB IS
YIOBJIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEN YenoBeKa W OOIIeCTBa, PEHICHUs TI00aTbHBIX
po0JIeM COBPEMEHHOCTH;

® TEHETHYECKas CBA3b MEK]Y BELIECTBAMM.

OTH UAEU pEeaNn3yloTCs B KypCc€ XUMHUHM OCHOBHOM IIKOJBI IYTEM JIOCTH)KEHHS CIETYIOIINX
neJIei:

*  @opmuposanue y ydallUXCsi XHMUYECKOM KapTUHBI MHpa, KaK OPraHUYeCKOM 4YacTH €ro
L[EJIOCTHOM €CTECTBEHHOHAYYHOW KapTHUHBI.

*  Pazeumue T103HABaTEIbHBIX WHTEPECOB, HMHTEIJICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
yyaluxcsl B MpoIlecce M3yuyeHUss UMM XMMHYECKOM Hayku M e€ BKJIaJjJa B COBPEMEHHBIM Hay4yHO-
TEXHUYECKUH mporpecc; (GpopMupoBaHHE BaKHEHIINX JIOTHYECKUX OINEpaluil MbIIUICHUS (aHalu3,
CUHTE3, 0000I1IeHNe, KOHKPETU3aIisl, CPABHEHUE U JIp.) B Mpoliecce MO3HAHUS CHCTEMbl BaXKHEUIINX
MIOHATHM, 3aKOHOB Y TEOPUI O COCTABE, CTPOEHUH U CBOMCTBAX XMMUUYECKHUX BELIECTB.

*  Bocnumanue yo6e:xx1€HHOCTU B TOM, YTO MPUMEHEHHUE MOTYYCHHbBIX 3HAHUN U YMEHUH 110 XUMHH
ABISIETCA OOBEKTUBHON HEOOXOIMMOCTBIO JUIsl Oe30MacHOi paboThl C BEIIECTBAMU M MaTepUalaMu B
OBITY U Ha TTPOU3BO/ICTBE.



»  Ilpoexmupoeanue u peanuszayusa BHITYCKHUKAMH OCHOBHOW IIKOJIBI JIMYHOW 0OpazoBaTEeIbHOMN
TpaeKTOpUU: BbIOOp Tpodumias oOydeHHss B CTapmied ImKoJie WId MNpodecCHOHATHHOTO
00pa30BaTENBFHOTO YUPEKACHUS.

*  QOsénadenue Kni04uegblMU KOMNemeHuuaAmu. y4eOHO-TIO3HABATEIbHBIMUA, HWH(POPMALMOHHBIMH,
HECHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH.

Pabouas nmporpamma peanusyercs Ha ocHoBe Y MK co3mgannoro noj pykoBojactBoM ["abpuensna O.C.

1. Ta6puensu O. C. Xumus. 8 kimacc: yueOHHK 1715 00111e00pa3oBarenbHbIX opranusarmii / O. C.
Ia6puensy, U. I'. Octpoymos, C. A. CnankoB. — M.: [IpocBemenue, 2021.
2. Tabpuensu O. C. Xumus. 9 kinacc: yueOHHUK 17151 0011e00pa3zoBareabHbIX opranusanii / O. C.

INabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocBemenune, 2021.

VueOHuku coorBeTcTBY0T dDenepansbHOMY TOCYAApCTBEHHOMY O00pa30BaTeIbHOMY CTaHIAPTY.
PexomennoBansl MuHHcTEpCTBOM NpocBenieHns Poccuiickon @enepannu.

[Iporpamma pa3paboTaHa B COOTBETCTBUM C Y4YeOHBIM IUIAHOM [UIS YPOBHS OCHOBHOTO OOIIETO
0o0pa3oBaHUsl C UCIOJIb30BAHUEM COBPEMEHHOIO O0OpYAOBaHMs IIEHTpa €CTECTBEHHOHAYYHOM W
TEXHOJIOTUYECKOH HampaBieHHocTH «Touka pocra». Ha Gase menrpa «Touka pocta» obecrieunBaercs
peanu3anus 00pa3oBaTeIbHBIX MIPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOMH HampaBIEHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAaHMSIMHU 3aKOHOJATENbCTBA B chepe 00pa3oBaHUS U C yUETOM
pexoMenaanuii deaepanbHOro oneparopa ydeOHOro npeaMera «XuMHs».

2. IliianupyemMble pe3yJbTAThl 0CBOCHHS Y1eOHOI0 npeaMeTa « XuMHsD ¢ ONHCAHUEM
YHUBEPCAJIBHBIX Y4eOHbIX 1eHCTBHI, J0CTUTaeMbIX 00y4AIOIMMHUCS MPH UCIO0JIb30BAHUT
o0opynoBanus neHTpa «Touka pocra»

Juunocmmuule pezynomamol
Obyuarowuiics noay4um 603MONCHOCMYb OJisL hOPMUPOBAHUSL CLedVIouuUX TudHocmublx YV/I:
ompeJieJIeHue MOTUBAIIUU U3YUYCHHS Y4EOHOr0 MaTepurarna;
OLICHHBAHHME YCBaMBaeMOro y4eOHOro marepualia, UCXOMAs U3 COIMAIbHBIX W JIMYHOCTHBIX
IIEHHOCTEI;
TIOBBILIIEHHE CBOETO O0pa30BaTEIHHOTO YPOBHS M YPOBHS TOTOBHOCTH K HM3yYEHHUIO OCHOBHBIX
HUCTOPUYECKUX COOBITUI, CBA3aHHBIX C PA3BUTHEM XUMHH U OOIIECTBA;
3HAHHE MPABUJI MIOBEJAECHNUS B UpE3BbIYANHBIX CUTYALUsX;
OIICHUBAHUE COIMATBHON 3HAUUMOCTH TTPO(ECcCHil, CBSI3aHHBIX C XUMUEH;
BIIaJICHUE MpaBUIaMH 0€30MacHOTO OOpaIeHHs] ¢ XUMHUECKUMHU BEIIeCTBAMU M 000pYJI0BaHUEM,
MPOSIBJICHUE KOJIOTHYECKON KYIbTYPBI.

Memanpeomemnmnuie pezynvmamot
Pecynamusnole
Obyuarowuiics noxyyum 603MOACHOCMb 01 hOPMUPOBAHUSL Credyrouux peyiamusHolx YV/I:
I[eJenoiaranie, BKIIIoYas MOCTaHOBKY HOBBIX Ilelied, mpeoOpa3oBaHHe MPAKTHYECKOW 3a7add B
MO3HABATEIIBHYIO, CAMOCTOSTEIBHBIN aHAIN3 YCIIOBUH JTOCTHIKEHUS IIEeTH, HA OCHOBE YUETA BBIICIICHHBIX
YUUTEIeM OPUEHTUPOB JICHCTBHS B HOBOM y4eOHOM MaTepHuae;
TUTAHUPOBAHKE ITYTH JOCTHKCHHUS 1IETICH;
YCTaHOBJICHHE IIEJIEBBIX IPUOPHUTETOB, BHIICTICHIE AIbTEPHATHUBHBIX CIIOCOOOB JOCTHXKEHHUS 1IENN
1 BBIOOp HamOoee 3¢ (HEKTUBHOTO Criocoda;
YMEHHE CAMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIIATH UM,
yYMEHHE MIPUHUMATh PEIICHUs B TPOOJIEMHON CUTYyaIINH;
MOCTaHOBKA YUeOHBIX 3a/1a4, COCTaBJICHHE TJIaHA U TTOCTIEA0BATEIbHOCTH ICHCTBUI;
OpraHu3aIysa pado4yero MecTa IPH BBITTOJTHEHUH XUMHUYIECKOTO SKCITIEPHUMEHTA;
MIPOTHO3UPOBAHUE PE3YIIBTATOB O0yUEHHS, OIIEHUBAaHUE YCBOCHHOTO MaTepuraia, OIleHKa KauecTBa
¥ YPOBHS MOJTYYCHHBIX 3HAHHMA, KOPPEKIIHS IJIaHa U C1I0co0a JCHCTBHS MPU HEOOXOMMOCTH.

lloznasamenvhule
Obyuarowuiica NOIYYUmM 803MONCHOCMb 015 POPMUPOBAHUSL CLeOVIOWUX no3Hasamenvhbix YV/I:
MIOMCK U BbIIeNIeHnE HH(pOopMaIuu;




aHaJM3 yCJIOBUH U TpeOOBaHUH 3a1a4H, BEIOOP, CONOCTaBIeHHEe U 000CHOBaHHE CIIOc00a peIIeHus
3ajauy;

BbIOOp Hambonee 3(pPeKTUBHBIX CHOCOOOB pelIeHus 3aaydl B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;

BBIJIBUKEHUE U 000CHOBAHUE TUTIOTE3bI, BEIOOP CI1oco0a e€ MpOBEpKH;

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

YMEHUS XapaKTepU30BaTh BEIECTBA II0 COCTaBY, CTPOEHUIO U CBOMCTBAM;

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

n300pakeHNe COCTaBa MPOCTEUIIMX BELIECTB C MOMOIIBI0O XMUMUYECKUX (POpMYNT M CYIIHOCTH
XMMHUYECKHX PEaKLUH C TOMOILBIO XUMUYECKUX YPaBHEHHUI];

npoBeieHue HaOIOEHUH, ONMUCaHWE MPHU3HAKOB M YCIOBHHM TEUCHHS XUMHYECKUX PpEaKIuil,
BBINOJIHEHHE XMMHYECKOI'0 HKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIN3a HAOIIOACHUH 3a SKCIIEPUMEHTOM,
pelieHue 3ajad, nojrydeHne XuMUYecKord HHPOPMAIIUH U3 Pa3INIHBIX UCTOYHUKOB;

YMEHHUE OpraHU30BBbIBATh MHCCIIEJOBAHUE C ILEJIBIO IMPOBEPKU TMIIOTE3;

yYMEHUE JIeJ1aTh YMO3aK/IIOUeHHs! (MHIyKTUBHOE U 110 aHAJIOTMH) U BBIBOJIBI,

YMEHHE OOBEKTUBHO OICHWBATh HMH(POPMAIMIO O BEIIECTBAX M XUMHUYECKUX MpoIeccax,
KPUTUYECKH OTHOCUTBHCS K TICEBIOHAyYHON MH(POPMALIUH.

Kommynuxamuenvie
Obyuarowuiics NOIYYUM 603MOHCHOCIb OISl POPMUPOBANUS CIEOYIOUWUX KOMMYHUKAMUeHuIx YV /I

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

aJIeKBaTHOE MCII0JIb30BAaHUE PEUEBBIX CPEICTB Ui YUacTUS B JUCKYCCHM U apryMEHTAallMH CBOEH
NO3HIINY, YMEHHE TPEACTABISATh KOHKPETHOE COJIEPKAHHUE C COOOIIEHUEM €ro B MHCHbMEHHOW M YCTHOM
dopme, orpeiesieHre crioco00B B3aUMOJICHCTBUS, COTPYIHUYECTBO B IIOMCKE U cOOpe HHPOPMALINY;

OTIpeJIeNIeHHue CIIOCO00B B3aMMOICHUCTBUS, COTPYIHHUYECTBO B TIOMCKE W cOope HH(pOpMaImH,
y4yacTHe B AMAaJIore, INIaHuPOBaHKE OOLIMX CIIOCOO0B pabOThI, IPOSBICHUE YBAXKUTEIBHOTO OTHOLICHHUS K
JPYTUM YYaITIMCS;

ONMCaHHWE COJEP)KaHUS BBINOJIHIAEMbIX JEHCTBUM C 1L€1bI0 OPUEHTHPOBKH B MPEAMETHO-
NPaKTUYECKOH NI TETFHOCTH,

YMEHHUS YUUTHIBATh pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPAMHALIMU pa3lIMYHbIX MO3ULUI B
COTPYJIHUYECTBE;

(dopMyIMpoBaTh COOCTBEHHOE MHEHME U IMO3UIUI0, apTyMEHTHUPOBaTh U KOOPJIMHHPOBATH €€ ¢
NO3WIUSMH TIAPTHEPOB B COTPYAHWYECTBE NpU BHIPAOOTKE O0OMIEr0 pemeHuss B COBMECTHOU
NesITebHOCTH;

OCYIIECTBIISITh B3aUMHBIH KOHTPOJb H OKa3blBaTh B COTPYJHHYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIIb;

IUIAaHUPOBATh 00IIME CTIOCOOBI Pa0OTHI; OCYILECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JAeHCTBUMA
napTHEpa, yMeTb yOex/1aTh;

WCTIOJIB30BATh AJCKBATHBIC SI3BIKOBBIC CPENCTBA JUISI OTOOpPaKEHHs] CBOWMX UYBCTB, MBICIIEH,
MOTHBOB M NOTpeOHOCTEH; oToOpaxkaTb B peuH (OmucaHue, OObSICHEHHE) COJEpKaHHE COBEPIIAEMBIX
NeicTBHi, Kak B (popMe TPOMKOM COLIMATN3UPOBAHHON pedH, Tak U B opMe BHYTPEHHEN peun;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHIIMIO, HCIOJb3ys CpEACTBAa YCTHOH M INUCHbMEHHOM
KOMMYHHKAIIMA TIPpU paboTe ¢ TeKCTaMU YYeOHHWKA W JIOTIOJMHUTENBHOW JINTEPaTypOH, CIIPaBOYHBIMH
TabJIUIIAMHU, TPOSIBIIATE TOTOBHOCTh K YB@)KEHUIO MHOM TOYKH 3pEHHUS NPU OOCYXKIEHUU DPE3yJIbTaTOB
BBITIOJTHEHHOW PabOTHI.

Ilpeomemmuuwie pe3yromamal
Obyuarowuiics Hayuumcs:
MPUMEHSTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHIE, U3MEPEHHE, YKCIIEPUMEHT;
OIMCHIBATh CBOMCTBA TBEPIBIX, KHUJIKHX, Ta3000pa3HBIX BEIICCTB, BBIACISAS HX CYIICCTBEHHBIC
MPU3HAKY;
PacKpBIBaTh CMBICT 3aKOHA COXPAaHEHUS MacChl BEIIECTB, aTOMHO-MOJICKYJIIPHOU TEOPHH;
pa3ianyaTh XUMHUYEeCKHe U (pU3UUecKue SBICHHS, HA3bIBaTh MPU3HAKU M YCIOBUS TPOTEKAHUS
XUMHYECKUX PEAKIIU;



co0uro1aTh MpaBuiia 0€30MacHON pabOoThI IPU MPOBEICHUH OTIBITOB;

MOJIB30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;

HoJIy4aTh, cOOMpaTh ra3000pa3HbIe BEIECTBA M PAclO3HABATh UX;

XapaKTepru3oBaTh (YU3NYECKHE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCAMHEHUH, MPOBOJIUTH OMBITHI, IOATBEPKAAIONINE XHUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
HEOPraHUYECKHUX BEIECTB;

PacKpbIBaTh CMBICH MOHATHS «PAaCTBOPY, BEIYUCIISATH MAaCCOBYIO JIONIO PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C OINPEAEIEHHONH MacCOBOM JI0JIei pacTBOPEHHOTO BEIIECTRA;

XapaKTepu30BaTh 3aBUCHUMOCTh (DU3WYECKUX CBOMCTB BELIECTB OT THNA KPHUCTATUYECKOM
PEUIETKY, OTPENeNIATh BU XUMUYECKON CBS3H B HEOPTAaHHUECKUX COCTMHEHMSIX;

pacKpbIBaTh OCHOBHBIC TOJOXECHHUS TEOPUH DJICKTPOIUTHYECKON HCCOLMAIIUHN, COCTaBIIAThH
YPaBHEHUS AJIEKTPOIUTUIECKON TUCCOIMAIIIH KUCIIOT, IeJI04eH, Coel U peakIiii HOHHOTO 0OMeHa;

PacKpbIBaTh CYITHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIUi, ONPEAeNsTh OKHCIUTENb H
BOCCTaHOBHTEIIb, COCTABIISITh YPABHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIIHN;

Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKON PEAKILINY;

XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOIMCTBaMH HEMETAJUIOB H
METaIJIOB,;

MIPOBOJIUTH OTBITHI IO TIOTYYECHHUIO U M3YYEHUIO XUMUYECKUX CBOMCTB PAa3JIMYHBIX BEIIECTB;
IpaMOTHO 0OpaIIaThCs C BEIECTBAMHU B IIOBCEAHEBHOW JKU3HH.

06)/'{61}0114141/70}1 noydunt 603MONCHOCNb HAYYUMbCA.

BBIIBUT'aTb U IPOBEPATH SKCICPHUMCHTAJIBHO THUIIOTE3blI O XHUMHWYCCKUX CBOMCTBAxX BCIISCCTB Ha
OCHOBE HX COCTaBa M CTPOEHHS, UX CIIOCOOHOCTH BCTYINATh B XUMHUYECKHE PEAKIUU, O XapaKTepe U
IIPOJIYKTaX PA3JIMYHbIX XUMHUYECKUX PEAKIIUi;

XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO U CBOICTBaM, YCTaHABJIMBATh MPUYUHHO-
CJICACTBCHHBIC CBA3HU MCKAY JaHHBIMHU XapaKTCPHUCTUKAMU BCIICCTBA,

COCTaBJIATh MOJIEKYISPHbIE W TIONHBIE HWOHHBIE YpaBHEHHS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUAM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA IPOSBISITH OKUCIHMTEIbHBIC WM BOCCTAHOBUTEIBHBIC
CBOICTBA C YYETOM CTEIICHEN OKUCIICHUS 3JIEMEHTOB, BXOJSIIHNX B €T0 COCTaB;

BBIJIBUTATh U MPOBEPITh IKCHEPUMEHTAIBHO THIOTE3bl O PE3YNbTaTaX BO3JECUCTBUS Pa3IMYHBIX
(GhakTOpOB HAa U3MEHEHHUE CKOPOCTH XMMHUECKOU PEaKIIHH;

UCIONIb30BaTh MPUOOPETEHHBIE 3HAHMUS JJI1 OKOJOTHYECKHM TPaMOTHOTO TOBEJICHUS B
OKpYKarolleu cpee;

UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETCHIIMU TPU BBIITOJIHEHUH MMPOEKTOB M PEIICHUN
y4eOHO-UCCIIeIOBATENLCKUX 3a7ad 0 HM3YYCHHUIO CBOWCTB, CIIOCOOOB MOJYyYEHUS M PACIO3HABAHUS
BEIIIECTB;

06’BGKTI/IBHO OIICHUBATH I/IH(bOpMaIII/II-O 0 BCHICCTBAX U XUMHNYCCKUX MMPOHECCaX;

OCO3HaBaTh 3HAYEHUE TEOPETHMUECKUX 3HAHMM MO XUMHUHU ISl MPAKTUUECKOW NeATEeIbHOCTH
YeJI0BeKa;

CO3/1aBaThb MOJENW W CXEeMbl Jid pelIeHHs Y4eOHBIX W TO3HaBaTeNbHBIX 3a/lady; MOHHUMATh
H€06XOI[I/IMOCTI) CO6J'II-O]16HI/I$[ HpCI[HI/IcaHI/II\/JI, npeajaracMbiX B HHCTPYKOHUAX 110 MCIIOJIB30BAHUTIO
JIEKapCTB, CPEJICTB OBITOBOW XHUMHH U JP.

3. [lnanupyemsbie pe3ybTaThl 0CBOEHHUS y4eOHOI0 npeaMeTa « XUMHI»

IIo 3aBCPUICHUIO KypCa XUMHU Ha 3TAHC OCHOBHOTI'O O6H.ICI"O O6pa3OBaHI/ISI BBIITYCKHHUKHN
OCHOBHOM IIKOJIBI AOJIKHBI OBJIAJICTh CIICAYIOIIUMHA PE3YJIbTaTaMM:

|. JluunocrHbie pe3yabTarhi:
1) Ocosnanue cBoeil >THUYECKOM IPUHAIIEKHOCTH, 3HAHUE MCTOPUM XMMHH M BKJIAJa POCCHICKOMN
XUMHUUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) Dopmuposanue OTBETCTBEHHOTO OTHOIIEHHS K MO3HAHMIO XHMHM; TOTOBHOCTH U CIIOCOOHOCTH,
o0yyaromuxcsi K CaMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE M3YYEHHBIX (PaKTOB, 3aKOHOB U TEOpUI
XMMHU; OCO3HAHHOT'O BBIOOpA M MOCTPOEHHE MHANBUAYAIBHOM 00pa30BaTeIbHOM TPaeKTOPHUH;
3) @opmuposanue 1eA0CTHON eCTeCTBEHHOHAYYHON KAPTUHBI MHpPA, HEOTHEMIEMOH 4acThi0 KOTOPOIi
ABIISICTCA XMMUYECKast KApTUHA MUPA;
4) Osnadenue cOBPEMEHHBIM S3BIKOM, COOTBETCTBYIONIMM YPOBHIO PAa3BUTHS HAYKH M OOIIECTBEHHOM



MPAKTUKH, B TOM YHCJIC U XUMUYCCKUM;
5) Oceoenue connanbHbIX HOPM, IPABHIJ MOBEIEHHs, poneil 1 GOpPM COLMATLHON KU3HU B COLUYME,
MNPUPO/IC€ W YACTHOW JKM3HH HAa OCHOBE HKOJIOTMUYECKON KYNbTYphl W 0€30MacHOro OOpalieHus ¢
BEIICCTBAMH U MaTepPHATIaAMU;
6) Popmuposanue KOMMYHUKATUBHONW KOMIICTEHTHOCTH B OOIIEHMH CO CBEPCTHMKAMM M B3POCIBIMH B
nporecce 00pa3oBaTENbHOW, OOIIECTBEHHO IIOJE3HOHM, Y4eOHO-HCCIIEeN0BATEIbCKONH, TBOPUYECKOW U
JPYTUX BUIOB JIEATEIILHOCTH, CBSI3aHHBIX C XUMHCH.
1. Meranpeamernbie pe3yJabTarThl:
1) Onpeoenenue ueneit cob6cTBEHHOro OOYYEHHMS, MOCTAHOBKA U (DOPMYJIMpOBAaHUE sl CeOS HOBBIX
3ajay;
2) IInanuposanue 1yTeil NOCTHXEHHS JKEIAEMOTO pe3ylbTaTa 00y4eHHs XUMHHU KaK T€OPETHYECKOTo,
TaK U YKCIIEPUMEHTAIBHOTO XapaKTepa,;
3) Coommecenue cBoMx NEHCTBUI ¢ IUTAHUPYEMBIMH PE3YIbTAaTaMHM, OCYUeCmeneHue KOHTPOIsS CBOEH
JESTEeIbHOCTH B IPOLIECCE JOCTHKEHHS pe3yabTara, onpedeienue CiocoO0B AeWCTBUI IPU BBITTOIHEHUH
1a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHUH C MPABHIIAMH TEXHUKU 0€30TIACHOCTH;
4) Onpedenenue WCTOUHUKOB XHMHYECKOHW HMH(OpMALMH, MOIy4EeHHE M aHalIu3 €&, CO3JaHue
MH(POPMAIIMOHHOTO MPOAYKTA U €r0 MPE3eHTALIHS;
5) HUcnonvsoeanue OCHOBHBIX HHTEIUIEKTyalbHBIX OIEpAllMii: aHANM3a M CUHTE3a, CPAaBHEHHA W
cHcTeMaTH3aluu, OOOOIICHUS W KOHKPETH3AllUU, 6bli6leHUe TPUIMHHO-CICICTBCHHBIX CBs3eU H
nocmpoenue JOTUYECKOTO PACCYKACHHUS M yMO3AKIIOYEHUS (MHAYKTHBHOTO, JEIyKTHBHOTO U TIO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHOHAYYHOTO COJICPIKaHMS;
6) Vmenue co3naioT, IPUMEHATH U MPEOOPA30BLIBATE 3HAKU U CUMBOJIbI, MOJEIIH M CXEMBI JUIS PELICHUs
y4eOHBIX M ITO3HABATEIIbHBIX 3a71a4;
7) @opmuposanue W pazeumue SKOJIOTUYECKOTO MBINUICHHS, yMEHME NPMMEHATH €ro B
M03HABATEIBHON, KOMMYHUKATHBHOM, COIIMAIBHOM MPAKTUKE U MPO(HECCHOHAILHOW OPUCHTAIHH,
8) I'enepupoeanue vneii n onpenenenue cpeacTs, HEOOXOAUMBIX JUIS UX Pealu3alyH.
I11. IIpeamernbie pesyabrarsr:

BhIycKHUK Hay4UTCS:

*  XapakTepHU30BaTh OCHOBHBIC METO/IbI TIO3HAHUS: HAOIIOCHIE, U3MEPCHHE, IKCIICPUMECHT;

* ONHUCHIBATH CBOWCTBA TBEPHBIX, KUAKUX, ra3000pa3HBIX BEIIECTB, BBIJENSAS HX CYIIECTBEHHBIE

MIPU3HAKY;
*  PAacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX TIOHATUH «aTOM», «MOJIEKYJIa», «XUMHYECKUHN
JJEMEHT»,  «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTH», «XMMHYECKas

peaKius», UCHOJb3ys 3HAKOBYIO CUCTEMY XUMHU;

*  PAcCKpBIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

*  pa3nuyaTh XUMUYECKHE U (PU3NIECKUE SBICHUS;

*  Ha3bpIBaTh XMMUYECKHE DJIEMEHTHI;

*  ONpeAeNsATh COCTaB BEIIECTB IO UX (hopMymnam;

*  ONpeAessATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COETUHEHMSIX

*  ONpEAeTATH THUI XMMUYECKUX PEaKIlHii;

*  Ha3pIBaTh IPU3HAKU U YCIOBHS MIPOTEKAHUS XUMUYECKUX PEAKIIHIA;

* BBISBIISITh TIPU3HAKW, CBHUJCTEILCTBYIONIME O TMPOTCKAHWHM XHUMHYECKOH peaknuu Mpu
BBINOJIHEHUH XUMUYECKOT'O OITBITA;

*  COCTaBIJISITH (POPMYIIBI OMHAPHBIX COEAMHEHUN;

*  COCTaBJIATH YPaBHEHUS XUMUYECKUX PEAKIIHA;

* coOmronath mpaBuia 6€30macHoO pabOTHI MPU MTPOBEICHHUH OTIBITOB;

*  MOJIb30BaThCA J1A0OOPATOPHBIM 00OPYIOBAaHUEM U MOCYIOH;

*  BBIYMCIIATH OTHOCUTEIHHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

*  BBIUMCIIATH MACCOBYIO JIOJII0O XMMUYECKOT'0 3JIEMEHTA 110 (popMyIie CoeTMHEHMS;

*  BBIYUCIIATH KOJHYECTBO, 00BEM MIIM MACCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce PeareHTOB
WM TIPOYKTOB PEAKIINH;

*  XapakTepu3oBaTh (PU3MUECKHUE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB: KHCIOPOJa H
BOJIOPOJ1a;

*  TOJTy4YaTh, COOMPATh KUCIOPOI U BOJAOPOL;

*  pacro3HaBaTh ONBITHBIM IIYTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;



pacKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;

PacKpbIBaTh CMBICH MOHATHH «TETIOBOM 3 (HEKT peakuny, «MOJSIPHBIN 00beM»;
XapaKTepu30BaTh PU3NIECKIE U XUMUUECKHE CBOWCTBA BOJIBI;

PacKpbIBaTh CMBICII ITOHATHUS «PACTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEILLIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C ONPENEIEHHON MacCOBOU JOJIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCMHEHHUS U3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

XapaKkTepu30BaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;

ONpeeATh NPUHAMIEKHOCTh BELIECTB K OIPEIEICHHOMY KJIACCY COEUHEHN;

COCTaBIATH (HOPMYITBI HEOPTAHUYECKUX COCTMHEHUN N3yUYECHHBIX KIaCcCOB;

MIPOBOJIUTH ONBITHI, MOATBEPKIAIOIINE XHWMHUUYECKHE CBOWCTBA HM3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCIIOT U IIEJI0YEH MO0 U3MEHEHUIO OKPACKU
WHIMKATOPAa;

XapaKTEepU30BaTh B3aMMOCBS3b MEK/Y KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN;

packpsiBaTh cMbich [lepuoanueckoro 3akona /. 1. Menpeneena;

OOBSICHATh  (PU3UYECKUN CMBICT aTOMHOTO (IOPSIKOBOTO) HOMEpPAa XUMHUECKOTO HIIEMEHTA,
HOMEPOB IPYIIbI U Ieproja B nepuoanyeckon cucreme . . Menneneesa;

OOBSCHSTH 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHUSI aTOMOB, CBOMCTB DJIEMEHTOB B TIpEJIeax
MaJIbIX [IEPUOJIOB U INIABHBIX MOATPYIIIL,

XapaKTEepU30BaTh XUMHUUECKHUE SJIEMEHTHI (OT BOJOPOAA /10 KaJbIIMsI) HA OCHOBE UX MOJIOKCHHS B
nepuoandeckoit cucreme 1. . MenneneeBa u 0cOOEHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOSHHUs aroMoB TepBbIX 20 3eMeHTOB mnepuoauveckoi cucremur J[. U.
Menpgeneena;

PacCKpBIBATh CMBICII TOHATUN: «<XUMHUUECKAsT CBSI3bY, «IJIEKTPOOTPHUIATEIIBHOCTDY;
XapaKTepu30BaTh 3aBUCHUMOCTh (PU3MYECKHX CBOMCTB BEILIECTB OT THIMA KPUCTAJUITMYECKOM
PELIETKY;

ONpEeIEeATh BUJ XUMUUYECKON CBSI3U B HEOPTaHUYECKUX COCIMHEHUSIX;

M300pakaTh CXEMBI CTPOCHHSI MOJICKYJI BEIIECTB, O0OPa30BAHHBIX Pa3HBIMHU BHJIAMHU XUMHYECCKHX
CBSI3€;

PacCKpBhIBATh CMBICH TIOHSITHH «HMOHY», «KATHOH», «AHHOHY, «AJEKTPOJIMTHI», «HEIIEKTPOIHUTHI»,
«QIEKTPOJIMTHYECKAS AUCCOLMALMA», «OKUCIUTENbY, «CTENEHb OKUCIEHUSN», «BOCCTAHOBUTEIDY,
«OKHCJICHHEY, «BOCCTAHOBJICHHEY;

ONpEeNEATh CTENEHb OKUCICHUS aTOMA 3JIEMEHTA B COEIMHEHUH;

PacCKpBIBATh CMBICII TEOPUH AJIEKTPOIUTUYECKON JUCCOLMAIIHH;

COCTABJISITh YPaBHEHUS 3JIEKTPOJIUTUUECKON JUCCOLMAIIMHN KUCIIOT, IEI0Y€e, CONeil;

OOBSACHSTH CYITHOCTbH MPOIECCa IEKTPOTUTHIECCKON TUCCOIMAIIMN U PEAKI[Uii HOHHOTO 0OMEHa;
COCTaBJIATh MOJIHBIE U COKpAIIEHHBIE HOHHBIC YPABHEHUS PEaKIINii 0OMeHa;

OTpeIEATh BO3MOXXHOCTh MPOTEKAHMSI PEAKIINil HOHHOTO 0OMEHa;

MPUBOAUTH PEAKIIMH, TOATBEPKIAOIINE KaUeCTBEHHBIM COCTaB PA3JIMYHbBIX BEIIECTB;
OTIPEIEIATH OKUCTUTENh U BOCCTAHOBUTEIb;

COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA;

Ha3bIBaTh (PAaKTOPHI, BAUSIOMINE Ha CKOPOCTh XUMHUYECKON PEAKITNH;

KJIaCCU(UIIUPOBATH XUMHYECKHE PEAKIINH [0 Pa3TUYHBIM MPU3HAKAM;

XapaKTEePU30BaTh B3aMMOCBSI3b MEXK/Y COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH HEMETAJIJIOB;
MPOBOJIUTH OMBITHl 1O TIONYyYEHUIO, COOUMPAHHIO W U3YYCHHUI0O XHUMHUYECKHX CBOHCTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIIOro ra3a, aMMHUaKa;

pacmo3HaBaTh ONBITHBIM ITyTEM T'a3000pa3HbIE BEIIECTBA: YIIIEKUCIIbIN ra3 1 aMMHAK;
XapaKTEePU30BaTh B3aUMOCBS3b MEXKITY COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAIIOB;

Ha3bIBaTh OpPraHUYecKHe BellecTBa Mo uUX (opmyse: MeTaH, dTaH, ITHIEH, METaHOJ, JTaHOI,
TNIMLEPUH, YKCYCHAs KHCJIOTa, aMMHOYKCYCHas KHCJIOTa, CT€apHUHOBAas KHUCIIOTa, OJIEMHOBas
KHCJIOTA, TIII0KO03a;

OIICHUBATH BIIMSHUE XUMUYECKOTO 3arPsI3HCHHS OKPY>KAIOIICH CpeIbl Ha OpPTraHu3M YeJIOBEKa;
TPaMOTHO OOpAaIaThCs C BELIECTBAMH B IOBCEAHEBHON KHU3HU;

OTIPENIEATh BO3MOXXHOCTh MPOTEKAHHS PEAKIMi HEKOTOPHIX MPEACTABUTEICH OpPraHHMYeCKUX
BEILIECTB C KKCIOPOJOM, BOJOPOJIOM, METAJJIAMU, OCHOBaHUSIMU, TaJIOT€HAMMU.



BBITTYCKHHUK TOTYYUT BO3MOYKHOCTh HAYUUTHCS:

*  BBIIBUTAaTh M IPOBEPATHh SKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBax BEIECTB Ha
OCHOBE UX COCTaBa M CTPOCHMsI, UX CITOCOOHOCTH BCTYIAaTh B XUMHUYECKHE PEAKIIMH, O XapaKTepe
Y MIPOJIYKTAX PA3TUYHBIX XUMUUECKUX PEAKIIHii;

*  XapaKTepu30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAaM, YCTAaHABIIMBAIOT MPUYHWHHO-
CJICJICTBEHHBIE CBSI3U MEXY JaHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;

* COCTaBIIATh MOJIEKYJSIDHBIC U TIOJHBIC HMOHHBIE YPAaBHEHHS [0 COKpalIEHHBIM HOHHBIM
ypaBHEHUSIM;

* MPOTHO3UPOBATH CIMOCOOHOCTH BEIIECTBA MPOSBIISATH OKHUCIUTEIBHBIC WM BOCCTAHOBHTEIIbHBIC
CBOICTBA C YYETOM CTENIEHEW OKUCIICHHS JIEMEHTOB, BXOIAIINUX B €r0 COCTAB;

* COCTaBIIATh YpPaBHEHUS pEaKIUMH, COOTBETCTBYIOUIUX IIOCJICIOBATEILHOCTH TPEBpaleHUN
HEOPraHUYECKHUX BEIIECTB Pa3JINYHBIX KJIACCOB;

*  BBIIBUTaTh M MPOBEPSTH AKCIIEPUMEHTAILHO THIOTE3bI O Pe3yJbTaTax BO3JICUCTBUS Pa3IUYHBIX
(hakTOpOB HA H3MEHEHHE CKOPOCTH XUMHUYECKON peaKkilnu;

*  HCHOJIb30BaTh TNPHUOOPETEHHBIC 3HAHMSA IS OKOJIOTHYECKH TPaMOTHOTO TIOBEJACHUS B
OKpY>Karolleu cpere;

*  HCIOJIb30BaTh MPHOOPETEHHBIC KIIFOUEBBIE KOMIIETEHIIMU MIPH BBIMOJHEHUU MTPOECKTOB U y4eOHO-
UCCIIEIOBATENILCKUX 3a/lad 10 H3YYCHHIO CBOMCTB, CIIOCOOOB MONYUYEHHUS U PACIIO3HABAHMS
BEIIIECTB;

*  00BEKTHBHO OLICHUBATh HH(POPMAIIMIO O BEIIECTBAX U XMMHYECKHUX MPOIIeccax;

* KPUTHYECKM OTHOCHUTHCS K TICEBIOHAYYHOU uH(GOpPMAIUU, HEA00POCOBECTHON pekiame B
CpelcTBax MaccoBOM MH(MOpMAIUK;

* OCO3HABaTh 3HAYECHHE TEOPETHUYECKUX 3HAHUM MO XHMHH I TMPAKTHUECKOW J1eATEIbHOCTH
YeJI0OBEKa;

* Cco3laBaTh MOJEIM W CXEMBbI A pelieHusT y4eOHbIX M TMO3HABaTEJIbHBIX 3aJay; MOHUMATH
HE00XOIMMOCTb COOIOCHHS MPEANHCAHUN, IPEIaraeMblX B HHCTPYKIIUSAX [0 MCIOIb30BAHHIO
JIEKapCTB, CPEACTB OBITOBON XUMHH H JIP.

4. Conep:xanue NporpaMmbl

Xumus 8 kiaace
(68 uacos, 2 yaca B He/1€JII0)
HavyajbHble NOHATHS U 3aKOHBI XMMHMHU

Tena u BemectBa. CBoOICTBA BElIECTB. DTaTOHHBIE (PU3NUECKUE CBOMCTBA BellecTB. MaTepHuaisl U
MaTepuaioBeeHue. Poib XUMUU B JKU3HM COBpEeMEHHOro obmectBa. OTHOIIEHHE O0IIECTBAa K XUMHUU:
xemouus U xemopoOus.

Meroasl u3ydeHuss xumuu. HaOmomenwe. OxcrepumeHnT. MonenupoBanue. Mogenu
MaTepUaibHbIEC U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azper. JKunkoctu. TBEpaple BemecTBa. B3anMHbIe epexo1bl MEXy arperaTHbIMM COCTOSIHUSIMH
BEIIIECTBA: BO3TOHKa (CyOuimManus) u aecyOiuMaliysi, KOHACHCAlMs U HCIapeHue, KpUcTauiu3auus U
IIJIaBJICHUE.

dusndeckue siBIeHNA. YUCThIE BElIECTBA U CMECU. [ OMOTreHHbIE U reTeporeHHsle cmecu. CMecu
razoo0pasHble, Xuakue u TBEpAble. CrnocoObl pa3feneHus CMeceil: MeperoHka, Wih JAUCTUIUIALUSA,
OTCTauBaHue, (PUIBTPOBAHUE, KPUCTAIUIN3ALUS UM BbIMapuBaHue. XpoMaTtorpadus. [Ipumenenue aTux
croco0o0B B 1a0OpaTOPHOM MPAKTUKE, HA MPOU3BOJICTBE U B OBITY.

XHUMHYECKUE DIIEMEHTBL. ATOMBI U MOJIEKYJBL. IIpocTeie M cl0XHBIE BellecTBa. AJUIOTPONMs Ha
npumepe Kucinopona. OCHOBHBIE IOJOKEHHS aTOMHO - MOJIEKyJIsspHOTO ydeHus. Monbl. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS.

3Haku (CMMBOJIBI) XMMHUYECKUX AJIEMEHTOB. MHpopmaIus, KOTOpylo HEeCyT 3HAKHM XHMHUYECKUX
9JIEMEHTOB. DTHUMOJIOTHUS HA3BaHUN HEKOTOPBIX XHMMHUYECKHUX dJeMeHToB. [lepuonmyeckas Ttabnuia
xuMuyeckux anemeHToB [[. 1. MenneneeBa: KOpOTKONEPHUOIHBIA M JJIMHHONEPHOIHBIN BapHAHTBHI.
[lepuons! u rpynmnel. ['maBHas u nobounas noArpynnsl, wid A- u b-rpynnsl. OTHOCHTENIbHAS aTOMHAs
Macca.

Xumuueckue popmynsl. MHIekcsl 1 kodppuuneHTsl. OTHOCUTEIbHAS MOJIEKYIIsIpHas Macca.
MaccoBast 10J11 XMMHUYECKOrO 3J€MEHTa B coequHeHuu. MHpopmanus, KOTOpyro HECyT XMMHUYECKHE



bopMybI.

BanentHocts. CTpykTypHBIE (OPMYJIBI. XUMHYECKUE DJIEMEHTHI C MOCTOSHHOW U TIEPEMEHHOM
BAJICHTHOCThIO. BriBom (Gopmynsl coequHeHuss 1o BajeHTHOCTH. OrpenesieHue BaJCHTHOCTH
XMMHYECKOT0 3jieMeHTa 1o ¢opmyse BeniectBa. CocraBieHUEe HA3BaHUN COEAMHEHUH, COCTOSIUX U3
JIBYX XMMHUYECKHUX 3JIEMEHTOB, [10 BAJICHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTAaBa BEILIECTB.

XnuMuyeckue peakuuu. PeareHTsl M npoAyKThl peakuuu. [Ipu3HaKM XUMHUYECKMX pEaKLuil.
VYcnoBusa ux mporekaHusi U mpekpaieHus. Peakiuu ropeHus. DK30TEPMUUYECKHUE U 3HIOTEPMHUYECKHE
peaKuuu.

3aKOH COXpaHEHUs MaccChl BEIIECTB. XHUMUYeCKHE ypaBHEHUsA. COCTaBIEHME XHUMHUYECKUX
ypaBHeHUH. HOpMaLus, KOTOPYIO HECET XUMUYECKOE YPABHEHUE.

Knaccugukanuss XMMHUYECKHX pPEaKUUd MO0 COCTaBy M YHCIY PEareHTOB M TMPOJYKTOB. THIIBI
XUMHUYECKHX peakuuil. Peakuuu coeauHeHus, pas3iiokeHus, 3ameleHus u obmeHa. Karamuszaropel u
KaTaJjus.

JleMoHCTpanuu

Komnekuust MatepuanoB U U31ENUNA U3 HUX.

Mogenu, ncnosab3yemble Ha ypokax (GU3UKH, OMOJIOrMH U reorpaguu.

OOBEMHBIE U MIAPOCTEPIKHEBBIE MOEIN HEKOTOPBIX XUMUYECKHUX BEIECTB.

Monenu KpucTamIn4ecKiuX peréToK.

CoOupanue npubopa i NOJyUYEeHHUs T'a3a U IPOBEPKA €ro Ha FePMETUYHOCTbD.
Bosronka cyxoro nbja, ioga uian HadTanuHa.

ArperaTHble COCTOSIHUSI BOJBI.

Pa3nenenue qByx HECMEIIMBAIOIUXCS JKUAKOCTEN C TOMOIIBIO JEIUTENBHON BOPOHKH.
Juctumsarop u ero padora.

VYcranoBka Juist puiIbTpoBaHuUs U e€ padora.

VYcraHoBKa JUIsl BbITapuBaHus U €€ paboTa.

Komnexmust 6pITOBBIX TIPUOOPOB TSt (GUIBTPOBAHUS BO3TyXa.

Paznenenue kpacsiiero BeuiecTsa gyomacrepa ¢ HOMOIIbIO OyMakHOH XpoMaTorpaduu.
Mopnenu aJuIoTpONHBIX MOAU(PUKALIUHN YIIIepoJa U CEpBHI.

ITony4yenue o30Ha.

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

KopoTtkoneproaHbeii u anuHHONEPHOAHBIM BapuaHTel [lepmomgmueckoit cucremsr [[. U
Menneneesa

KoHcTpyrpoBaHue apoCTEPKHEBBIX MOJENEH MOJIEKYIL.
Amnmnapar Kunma.

Paznoxenue Ouxpomara aMMOHHUSI.

["opeHue cepbl 1 MarHUEBOU JIEHTHI.

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

OnBIThI, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHMSI MACChI BELIECTB.

I'openne docdopa, pacTBOpeHHE MPOIYKTa TOPSHHS B BOAE U UCCIEIOBAHUE MOTYICHHOTO
pacTBopa JaKMYyCOM.
BzaumopencTBue COISIHOM KUCIIOTHI C IAHKOM.
[Tonyuenune runpoxcuna meau (I1) u ero pasznoxeHue npu HarpeBaHUU.
JIabopaTOpHEIE OIBITHI
O3HakoMIICHHE C KOJUIEKITUEH JTabopaTOpHO MOCY/IHI.
[TpoBepka mpubopa asist MOTyYeHHS Ta30B HAa T€PMETUYHOCTb.
O3HakOMJIEHHE ¢ MUHEpaJlaMU, 00pa3yloIUMU TPaHUT.

IIpuroToBneHne reTeporeHHON CMecH MOPOIIKOB CEPBI U JKEJI€3a U UX pa3JIEJICHNUE.
B3aumMoneiicTBre pacTBOPOB XJIOPUAOB M HOJUA0B KaJIUs C PACTBOPOM HUTpaTa cepedpa.
[Tonyuenune runpokcuna menu(Il) u ero B3aumozeicTBre ¢ cepHOIl KUCIOTOM.

B3aumopeiicTBue pacTBopa Cobl ¢ KUCIOTOM.

IIpoBepka 3akoHa COXpaHEHHs MAacChl BEIIECTB HA PUMEPE B3aUMOAEHUCTBHS IETOUU U KUCIIOTHI.

NSO R~WONE



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

10. Pasnoxenue nepokcua BOAOPOA ¢ MOMOIIbI0 okcuaa mapranma (1V).

11. 3amemenue xene3oM MM B MEIHOM KYIIOPOCE.

[MpakTudeckre paboThl

1. 3nakomcTBO ¢ 1abopaTOpHBIM 000pyHoBaHKeM. [IpaBuia TeXHUKH OE30MACHOCTH MPH paboTe B
kabuHere xumun. Hekotopsie BUIBI padoT.

2. AHanu3 MoYBbI.

Baxueiiue npeacraBuTe M HEOPraHu4ecKux BemecTs. KonyecTBeHHbIC OTHOICHUSI B XUMHH

CocraB Bo3myxa. Ilonstue 00 0OBEMHON [0JIe KOMIIOHEHTa MPUPOJHON Ta30BOM cMecH —
Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA Ia30BOM cMecH IO €ro 00beMHOM J1071e U HA00OPOT.

Kucnopoa. O3on. [lonydyenne kucinopoaa. Cobupanue u pacro3HaBaHUE KHUCIOPOAa. XUMHUECKUE
CBOMCTBA KHCIIOPOZAA: B3aUMOJEHCTBUE C METAZIaMM, HEMETaJUIaMU M CIIO)KHBIMH BELICCTBAMHM.
IIpumenenue kucinopona. KpyroBopor kuciaopoja B IpUpoJe.

Oxcunpl. OOpa3oBaHue Ha3BaHUN OKCUAOB 10 UX Gopmynam. CocraBiieHue GopMysl OKCHIOB 10 UX
Ha3BaHuAM. [IpencraBurenn OKCUIOB: BOAA U YITIEKUCIIBIN Ia3, HEralEéHas U3BECTb.

Bonopon B mpupoze. Pusmyeckue M XHMUYECKHME CBOMCTBAa BOJOPOJA, €ro IIOJNYyYEHUE H
IIPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukanus. Unaukaropsl. Tabnuua pactBopumoctu. CosnsiHas U
CEpHasl KUCIIOTHI, UX CBOWCTBA U IIPUMEHEHUE.

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

[Tocrosinnas ABoraapo. KommuectBo BemiectBa. Monb. MouspHas macca. KpaTHble eanHMIIBI
U3MEpPEHUsT KOJIMYECTBA BEIECTBA — MWUIMMOJb U KHJIOMOJIb, MUJUIMMOJIIDHAs M KWJIOMOJISPHAs
Macchl BELIECTBA.

Pac4€rbl ¢ MCNONb30BaHUEM NOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay, «IIOCTOSHHAas
ABoranpo». 3akoH ABoraapo. Momsipaslii 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTEIbHAS TUIOTHOCTH
OJIHOTO rasa o Ipyromy.

KpatHbie equHHMIBI U3MEpEHHs] — MIJUTMMOJISIPHBI M KWJIOMOJSPHBIH OOBEMBI Ta3000pa3HBIX
BELIECTB.

Pacu€rbl ¢ Hcronb30BaHUEM MOHATHH «KOJWYECTBO BELIECTBA», «MOJIIPHAs Macca», «MOJIIPHBIN
00bEM T'a30B», «IIOCTOSTHHAsE ABOTapO».

Pacu€rbl ¢ Mcronb30BaHUEM TMOHSATHH «KOJWYECTBO BEILIECTBA», «MOJISIPHAs Maccay, «MOJISIPHBIN
00BEM T'a30B», «UUCIIO ABOTaJPOY.

I'unpocepa. Kpyrosopor Boael B mnpupoae. dusmueckne M XMMHYECKHE CBOWCTBA BOJBI:
B3aMMO/JIEICTBUE C OKCUAAMH.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTh OCHOBaHUM B Boj€. VI3MeHEHHE OKpAacKH MHIAUKATOPOB B
nies104Hoi cpeze. IlpencraBureny menovyen: riAPOKCUABI HATPUS, KNS U KaJbLUs.

PactBoputens m pactBopéHHOE BemecTBo. PactBopbl. PactBopenme. I'mapatel. MaccoBas noms
pacTBOpEHHOro BemecTBa. PacuéTel, CBsS3aHHBIE C MCIOJIB30BAHUEM IIOHSATHS «MaccoBass JOJs
PacTBOPEHHOTO BEIIECTBAY.

JleMoHcTpanuu

Ompenenenne coepKaHus KIUCIOPOia B BO3IyXE.

[Tonyuenue kucmopoa pa3noKeHUeM MepMaHraHaTa Kajaus U IePOKCuIa
BOJIOPO/IA.

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

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

[Tonydenue, cobupanue u pacro3HaBaHUE BOJAOPOA.

I'openue Bogopona.

B3aumogeiictBue Bogopoaa ¢ okcuaom meau(Il).

Konnekuus MUHepanbHBIX KUCIIOT.

[TpaBuio pa3zbaBiieHUs cepOil KUCIOTHI.



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

Mopenb MosIsIpHOTO 00bEMa Ta3000pa3HBIX BEIICCTB.
JIabopaToOpHBIC OMBITHI
12. TlomyTHeHME M3BECTKOBOM BOIBI IIPH IIPOIYCKAHUM YIIIEKUCIIOTO Ta3a.

13. Tonydenue Bogoposa B3aMMOAEHCTBUEM IMHKA U CONISTHON KHMCIOTEL
14.  PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. M3meHeHue OKpacKH MHAMKATOPOB B IIEIOYHOM Cpee.

16. OsmakomieHHe ¢ mpenapaTamMy IOMAIIHEH MM MIKOIBHOM alTeYKH — PAacTBOPAMH MEPOKCUIA
BOJIOPOJIa, CIIUPTOBOM HACTOMKHU MOJIa M HAIIATBIPHOT'O CIIUPTA.
[IpakTuueckue paboThl

1. Tlonyuenwue, coOupanue U pacro3HaBaHHUE KMCIOPO/IA.
2. Tlonyuenue, coOMpanue U paclo3HaBaHKUE BOAOPOA.

3. TlpuroToBieHUEe pacTBOPOB COJIEH € MX 3aJaHHOM MAacCOBOM JIOJICH.

OcHOBHBIE KJIACCHl HEOPTAHNYECKUX COeTUHEeHUi

O06o0menne cBegeHn 00 OKCHAAX, MX KJIACCH(HKAIMK, HAa3BaHUAX U cBoicTBax. CriocoObl
MOJIyYEHUS! OKCUJIOB.

OcHoBaHusl, WX KiIacCUpUKalWs, Ha3BaHUS M CBOWCTBA. B3amMmonmelcTBHE C KHCIOTAMH,
KHCIIOTHBIMU OKCHJaMU U COJISIMH. Pa3znoxeHne HepacTBOPUMBIX OCHOBaHUU. CrocoObl MOTy4YeHHS
OCHOBAaHHIA.

Kucnorel, wux kmaccudukanus u Ha3BaHusa. OOIKME XHWMHYECKHE CBOMCTBA KHCIOT.
B3aumogeiicTBue KHUCIOT € MeETaUlaMHU. DJIEKTPOXUMHUYECKMM Psii  HANpsOKEHUHW  METaJlJIOB.
BzanmoneiicTBHE KUCIOT ¢ OKCHIAMU METAJJIOB.,

B3anmoneiicTBre KUCIOT ¢ OCHOBAaHUSIMM — PEAKUMS HEUTpaim3auuu. B3anmoneincTtBue KHUCIOT ¢
consimu. [lomydeHre OECKUCIOPOIHBIX U KUCIOPOACOAEPKAIIUX KUCTIOT.

Comnu, ux xinaccudukanus u cBoicTBa. B3aumosecTBue coiieil ¢ MeTaiaMu, OCOOCHHOCTH ITHX
peakuuii. BzaumopencTBue coieit ¢ cosamu.

['eneTnveckue psAnbl MeTalla M HeMeTauia. ['eHeThueckas CBsi3b MEXKIY KIllaccaMu
HEOPraHUYEeCKUX BEIIECTB.

JIaGopaTopHEbI€ OMBITEI

17. B3aumogelicTBre OKCUIa KaJIbIHA C BOIOM.

18. TMomyTHEHME N3BECTKOBOM BOJIBI.

19. Peaknus HEUTpaJIM3aLUH.

20. Tlonyuenne ruapokcuaa meau (I1) u ero B3auMoelCTBIE ¢ KUCITOTOIA.
21. Pasnoxenue rugpokcuna meau (1) mpu HarpeBaHum.

22. B3auMoielicTBHE KUCIIOT ¢ METAJIAMH.

23. B3auMogelicTBIE KUCIOT C COJISIMHU.

24, O3HaKOMIIEHHE C KOJJIEKIUEN COTeH.

25. Bsanmoneticteue cynbgara meau (IT) ¢ sxene3om.

26. BzaumMoeiicTBre cosieil ¢ COISIMU.

27. TeneTnyeckasi CBSI3b Ha MpUMeEpE COETMHEHUN MEJIH.
[IpakTiueckue padoThl

4. Pemienune >KCIEPUMEHTAIBHBIX 3a/a4.

Ilepuoanueckuii 3axoH U Ilepuoanyeckas cucreMa XUMHYECKHX 3J1€MEHTOB
. . MeHnpaesieeBa U CTpOeHHE aTOMa

EcTecTBeHHBIE CEMENCTBA XMMUYECKUX AJIEMEHTOB: IIEJIOYHBIE U IIEIO0YHO3EMEIbHbBIE METAJLIbI,
raJloreHbl, WHepTHble (OnaroponHbie) ra3pl. AMpOTepHOCTh. AMGOTEpHbIE OKCHUABI M TUIAPOKCUIBI.
KommiekcHbie conu.

Otkpeitue JI. M. MenneneeBsim Ilepuogmueckoro 3akoHa u co3ganue um Ilepmommueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

ATOMBI KaK (opMma CyIIECTBOBaHHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEIECHUS O CTPOCHUU
aToMoB. JloKa3aTenbCcTBa CIOXKHOCTH cTpoeHHs atomoB. OnbITel Pesepdopaa. [Tnanerapuas monens



CTPOEHHUSI aToMa.

CocTtaB aTOMHBIX si€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENBbHAs aTOMHAas Macca. B3anMocBs3b
MOHSITUN «IIPOTOHY, KHEUTPOHY», KOTHOCUTEJIbHASI aTOMHAsI Maccay.

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

N3otonpl. ®dusnueckuid cmbici  cuMBOIMKM  [lepuogmueckoit  cucrembl. CoBpeMeHHas
dbopmynupoBka [lepuoamueckoro 3akoHa. Mi3aMeHeHUs CBOMCTB 3JIEMEHTOB B MEPUOJAX U TPYIIAX, KaK
(GYHKIIUS CTPOSHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka dJEMEHTa-MeTala W  dJJIEMEHTa-HeMeTaula [0 HMX IOJIOKEHUI0 B
[lepuoauueckoil cucreme xumuyeckux 3ynemeHToB /1. 1. Menneneena.

JleMoHCTpaIuu

Paznmuunbie hopMbI TAOIUIl IEPUOANYECKON CHCTEMBI.
MoaenupoBanue nocrpoenus [lepuoanueckoii cucremsl . 1. Meneneena.
Mojesi aTOMOB XMMHYECKHUX 3JIEMEHTOB.

Mopenu aToMOB 3JIEMEHTOB 1—3-TO TIepro10B
JIaGopaTOpHLIE OIBITEL.

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

Xumuyeckas cBs3b. OKHCINTENbHO-BOCCTAHOBHTEIbHbIC PeaKINU

Honnast xumuueckasi cBsizb. VloHBI, 0Opa3oBaHHbIE aTOMaMU METAJJIOB U HeMeTaioB. CXeMbl
0o0pa30BaHUsI MOHHOW CBA3M JUIsl OWMHApHBIX coeAMHEHUHl. MOoHHBIE KpPUCTAIIMYECKUE PELIETKH U
¢u3nUeckre CBOMCTBA BEIIECTB C THM THIIOM pemméTok. [lonstue o popMynpHON eAUHUIIE BEIIECTBA.

KoBasieHTHass XuMHuecKasi CBs3b. OJEKTPOHHbIE M CTPYKTypHble (opMyinbl. KoBaneHTHas
HenoJisipHast cBsA3b. (Cxembl 00pa3oBaHUs KOBAJEHTHOW CBSI3M Il OMHApHBIX COEAMHEHUU.
MoutekynsipHbIE 1 aTOMHBIE KPUCTAJUNINYECKUE PEIIETKH, U CBOMCTBA BELIECTB C ’TUM TUIIOM PELIETOK.

DNEeKTPOOTPULIATENILHOCTD. P anexkTpooTpunaTenbHOCTH. KoBajleHTHas noJisipHas XUMHUYECKast
cBs3b. Junonb. Cxembl 00pa3oBaHMsl KOBAJIEHTHOW MOJSPHON CBSI3U JUIsl OMHApPHBIX COECIUHEHUH.
MonexyJsipHbIE U ATOMHBIE KPUCTAJUINYECKHUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Mertannnueckass XMMHUYECKasl CBS3b M METAJIMYECKas KpUCTaJIMdeckas pemérka. CBolicTBa
BEILECTB C TUM TUIIOM pEIETOK. ENMHAs MpUpoIa XUMUYECKHUX CBSI3EH.

Crenenp oxucnenus. CpaBHEHHE CTENEHM OKUCIEHMs M BaneHTHocTu. lIpaBuma pacuéra
CTENeHEeW OKUCIIEHUS 10 (GOpPMYIaM XUMUYECKHX COSTUHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. OmpeneiacHue CTENEHEH  OKHUCIEHWS Ul
3JIEMEHTOB, OOpa3yIoIIMX BEILIECTBA pPa3HBbIX KiaccoB. Peakiuy MOHHOrO oOMEHa W OKUCIUTEIbHO-
BOCCTAaHOBUTENbHbIE peakuuu. OKUCIUTENb M BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHME.
CocraBieHre ypaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUA METOJOM  3JIEKTPOHHOIO
OanaHca.

JlemMoHcTpanuu

Buneo pparments! u cnaiiapl «loHHas XUMHUYECKas CBS3bY.

Komnnekius BemecTB ¢ MOHHOW XMMUUYECKOM CBSI3bIO.

Moieny HMOHHBIX KPUCTATUTMYECKUX PEIIETOK.

Buneodparments! u cnaiinpl «KoBaleHTHAS XUMUYECKas CBS3bY.
Konnekuus BeiecTs MOJEKYISIPHOTO U aTOMHOTO CTPOEHHUS.

Mopenu MOJNEKYISIPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
BuneodparmenTs! u cnaiiapl «MeTanandeckas XAMUYECKast CBSI3bY.
Konnexmus «MeTamisl B CIIJIaBbI».

B3aumopeiicTBre IMHKA € cepoid, CONsTHOM KucnoTol, xaopuaom meau (II).
['openne maruus.

BzaumopeincTBue XJIOpHOM U CEPOBOAOPOIHOM BOBI.
JIaGopaTopHEIE OMBITHI
29. U3roToBneHre MOAENH, HILTIOCTPUPYIOIIEH CBOMCTBA METAILINYECKON CBA3H

Xumus 9 kiaace
(68 uacos, 2 yaca B He/1eII0)



IloBTOpEeHue U 00001IEHUE CBEeHHI MO Kypcy 8 Kiacca.

bunapuwie coemuHenus. Okcunbsl coneoOpa3yromme U HeconeoOpasyromme. [ MIpOKCHIbL:
OCHOBaHUs, aM(pOTEpHBIC, KUCIOThL. CpeHue, KUCITbIe, OCHOBHBIC COJIH.

OO6o01IeHre CBEACHU O XMUMHUYECKUX peakmusx. Kimaccupukanus XUMHUYECKUX pPEaKIHid I0
pPa3IMYHBIM OCHOBAHUSIM: COCTaBY W UHCJIY PEArupyroIIMX W OO0pa3yroNIUXCs BEIIECTB, TEIJIOBOMY
a¢deKTy, HapaBICHUIO, U3MCHEHHUIO CTEIICHEH OKHUCIICHHUS JJIEMEHTOB, OOpa3yIOIIUX pearupyrolime
BEIIECTBA, (Da3e, UCIOIb30BAaHUIO KaTaIu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHYECKOW peakuuu. DakTophl, BIAUSIONIME HA CKOPOCTh XMMHYECKUX
peakuuii: MpUpoJa  pearupyrolux  BEHIECTB, WX KOHIIEHTpalusa, TeMIeparypa, IUIOMaab
CONIPUKOCHOBEHHSI, HAIMUKE KaTanu3aTopa. Karamnus.

JleMoHCTpanumn

O3HaKOMJIEHHE € KOJUIEKLIUSIMU METAJIJIOB U HEMETAJIIIOB.
O3HakoMJIEHHE C KOJUIEKLUSAMH OKCUI0B, KUCJIOT U COJIECH.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOHN peakluy OT IPUPOJIbl PEArUPYIOLINX BELIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakMK OT KOHLIEHTPALMH PearupyonuX BeIIecTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pPEaKIMK OT IJIOLAAH
CONPUKOCHOBEHMSI pEarupyroluX BEUIECTB («KUIISAIIMMA CI0N»).
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pEeaKlIMU OT TEMIIEPATyphl PEarupyroiux BEeEeCcTB.
JlaGopaTOpHEIE OTIBITHI
B3aumoneiicTBre ammHaka u XJI0pOBOIOPOJIA.
Peakuus nertpanuzanuu.
Habmtonenue ternoBoro 3gpdexra peakiuu HeHTpanu3aluy.
B3aumopeiictBue cepHoii kuciotsl ¢ okcugom meau (11).
PaznoxeHue nepokcua BOA0po/Ia C MOMOIIBIO KaTaslazbl KapToders.

3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLUU OT MPUPOJBl PEarupyIOIIMX BEIIECTB HA NMPUMEPE
B3alMOJICICTBUSL PACTBOPOB THOCY/Ib(aTa HATpUs W XJopujaa Oapus, THOCyldb(dara HATpus u
COJITHOM KUCJIOTHI.

Uk wnE

7. 3aBUCMMOCTb CKOPOCTH XUMHYECKON PEAKIIMU OT NPMPObI METAJIOB IIPU MX B3aMMOJIEHCTBUH C
COJISIHOM KHMCIIOTOM.

8. 3aBUCMMOCTL CKOPOCTH XHMHUYECKOH PEAKIMU OT MPUPOJABLI KMCIOT IPU B3aUMOIEHCTBHU UX C
KEIIE30M.

9. 3aBHCHMOCTb CKOPOCTH XMMHYECKOH PEAKIIUH OT TEMIIEPATYPBI.

10. 3aBHMCMMOCTBL CKOPOCTH XMMHMYECKON PEAKIMU OT KOHIEHTPALIUH.

11. 3aBuCMMOCTH CKOPOCTH XHMHYECKOW pEaKIMu OT IUIOMIAJM CONPMKOCHOBEHHS PEarupyrommx
BEIECTB.

12.  3aBHCMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT KaTaau3aropa.

XuMHYecKHe PeaKIii B PAaCTBOPAaX JIEKTPOJIMTOB.

[TonaTHe 00 AIEKTPOJUTHUECKON AMCCOLMALMKN. DJIEKTPOIUTHI U HEIIEKTPOIMUTHL. MexaHu3M
JUCCOLMAIMN  3JIEKTPOJIUTOB C Pa3IUYHBIM XapakTepoM cBsi3U. CTeneHb 3JIEeKTPOJIUTHUECKON
aucconnanuy. CUIbHbBIE U CIIa0ble AIEKTPOIMUTHI.

OCHOBHBIE MOJOXKEHUS TEOPUU AIEKTPOIIUTUUECKON auccoruanuu. Kinaccudukanys HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBAaHUS M COJIHM KaK 3JEKTPOIUTHL. VX Kiaccuukanus 1 JUCCOLHaIus.

OO0mue XMMHYECKHe CBOMCTBA KHCJIOT: M3MEHEHHE OKpPAacKd MHAMKATOPOB, B3aHUMOJEICTBHE C
MeTaJlJIaMH, OKCHJaMH ¥ TUAPOKCHIAMH METAJUIOB U COJISIMU. MOJEKyJIApHbIE U MOHHBIE (TIOJHBIE U
COKpalIEHHbIE) YPaBHEHUS pEaKIIUi.

XUMHYECKUN CMBICII COKPALIEHHBIX YPABHEHUM. Y CIIOBUS NPOTEKAHUS PEAKLIUNA MEXAY DIEKTPOIUTAMHU
710 KOHIA. Psi1 akTHBHOCTH METaJUIOB.

OO0mMe XHMHAYECKHE CBOMCTBA IIENIOUeii: B3aUMOIEHCTBYE ¢ KUCIIOTAMH, OKCUJaMH HEMETAIIJIOB,
coisiMu. OOIIMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUH: B3aMMOJECHCTBHE C KUCIOTAMH,
pa3JoKeHue Mpu HarpeBaHUH.

OOue XMMHYECKHE CBOMCTBAa CpPEIHUX COJICH: B3aMMOJIEHCTBHE C KHUCIOTaMH, LIETOYaMH,
COJISIMH M MeTaJIaMH. B3anmoieficTBIe KUCIBIX COJIEH CO IIeI0OYaMHU.

I'maponns, kak 0OMeHHOe B3auMoJieiicTBUE cosel ¢ BOoH. ['uaposn3 comu CUIIbHOTO OCHOBAHHUS
1 cnaboi kucnoTel. ['uaponn3 conm c1aboro OCHOBaHUS U CUIIbHOM KucaoThl. [1kama pH.



CBolicTBa KMCIIOT, OCHOBAHUN, OKCUOB U COJIEH B CBETE TEOPUH JIEKTPOJUTHUECKON
JUCCOLMAIUHN U OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
JleMOHCTpaLuy.

VcribITanue BEIIECTB U UX PACTBOPOB Ha DIEKTPOIPOBOHOCT.
3aBMCHMOCTB JJIEKTPOIIPOBOHOCTH YKCYCHON KMCJIOTHI OT KOHIIEHTPAIHH.
JIBHIKEHHE OKPAILIEHHBIX HOHOB B 3JIEKTPHYECKOM IIOJIE.
Onpenenenne XxapakTepa Cpejibl B pacTBOPax COJIEM.
JIabopaTOpHbIE OIBITHI.
13. uccounanys cnabbix 3J€KTPOIUTOB HA IPUMEPE YKCYCHOU KUCIIOTHI.
14. ismMenenune oKpacku MHIMKATOPOB B KMCJIOTHOM cpeje.
15.  Peakuus HeliTpanuzanum pacTBoOpa IENOYM PA3IHYHBIMM KUCIOTAMH.
16. Tlonyuenue rugpoxcuna meau (11) u ero B3aMMOIEHCTBHE C PA3IMYHBIMA KHCJIOTAMH.

17. Bzaumogpeiictue cuabHbIX KUCIOT ¢ okcunoM meau (II).
18-20. B3aumoaeicTBie KUCIOT C METAJJIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue cTyaHs KPEMHUEBON KHUCIIOTEL

23. KauecTBeHHast peakLys Ha XJIOPUJ - UK CYJIb(paT-HOHBI
24. VI3MeHeHne OKPaCcKH MHIUKATOPOB B ILEIOYHOM CPEJIE.
25. B3aumoeiicTBurE menodei ¢ YIJIEKUACIIBIM Ta30M.

26. KauecTBeHHas peakuys Ha KATHOH aMMOHHUSL.

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

28. BzaumozelicTBre KapOOHATOB ¢ KMCIOTaMH.

29. Tlony4enune ruapokcua xenesa (I11).

30. Bzaumopeiicteue xenesa ¢ pactsopom cyiabpara meau (I1).

[IpakTuyeckue paboThl

1. CpoiicTBa KMCIOT, OCHOBaHHUI, OKCHIOB U COJIEH B CBETE TEOPHHU IJIEKTPOIMTHYECKOM
JIUCCOLMAIIMI U OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI

HemeTtayuibl U MX cOeJUHEHHUS.

CrpoeHne aToOMOB HEMETAUIOB M uX mnojoxeHue B Ilepuoguueckoit cucreme. Psn
aneKTpooTpHuLareabHocTu. Kprcraninyeckue peméTki HEMETauIoB — IMPOCTHIX BEIIECTB. AJUIOTPONUS
u e€ npuuuHbl. PDusznyeckue cBoiCTBa HeMeTauloB. OOIIMe XHWMHUYECKHE CBOMCTBA HEMETaJUIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"aymoreHsl, cTpoeHHEe MX aTOMOB U MOJEKyJd. PU3HUECKNE U XUMUYECKUE CBOMCTBA I'aJIOTEHOB.
3aKOHOMEPHOCTH U3MEHEHUS! CBOMICTB I'aJIOT€HOB B 3aBHUCHUMOCTH OT UX NojiokeHus B llepmonnueckoit
cucreMme. HaxoxieHne rajJoreHoB B IPUPOJIE U UX MOJIydeHUE. 3HAaUEHNUE U IIPUMEHEHHUE TaJIOr€HOB.

l'amoreHoBOIOpOABI M COOTBETCTBYIOLIME MM KHCJIOTHI: IJIaBUKOBas, COJIsiHA,
OpoMOBOJIOpOIHAsL, HOJOBOAOpOoAHAasA. ['anmorenuasl. KauecTBeHHble peakIMM Ha TaJOT€HHU-HOHBI.
[IpumeHneHne coeTMHEHUI rajloreHoB U UX OMOJIOrnYecKasi poJib.

Oobmas xapakrepuctuka 3neMeHToB VIA-rpynnmel. Cepa B mnpupoje U €€ IMOJIydeHHE.
AnnoTpoInHble MOAU(UKALIMY Cepbl U UX CBOWCTBA. XUMHUECKUE CBOICTBA Cephl U €€ IPUMEHEHHE.

CepoBOZIOpPOJI: CTpPOEHHE MOJIEKYJbl, (U3NYECKHEe M XUMHUYECKHE CBOMCTBA, IOIY4YEHHE U
3HadyeHue. CepoBogopoanas kucnota. Cynbhuabl 1 ux 3HadeHue. JIloMuHOpOopHI.

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

Oxcun cepol (VI), cepnas kucnora, cynbdarsl. Kpucramnoruaparsl. KauecTBenHas peakuus Ha
cynbdaT-noH.

CepHast KHCIOTa - CWIBHBIA 3JeKTponauT. CBolcTBa pa30aBIEHHOW CEPHON KHCIOTHI, Kak
TUMUYHOM KHUCIIOTHI: B3aUMOJEHCTBHE C MeETalJIlaMH, OCHOBHBIMH M aMQOTEpPHBIMH OKCHUIAMH,
OCHOBAHHUSIMHU M aM(OTEPHBIMU THJIPOKCUAAMH, colisiMU. KauecTBeHHas peakius Ha cylb(aT-HuoH.

OO6miass xapaktepucThka 3jeMeHToB VA-rpynnbsl. A30T, CTPOEHHE aTOMa M MOJIEKYJIbI.
dusnueckue U XMMUYEeCKHe CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKas pOlb.

AMMHUaK, CTpOEHHE MOJIEKYJbl U (pu3uvecKre cBOcTBa. AMMHMAayHas BOJa, HAIIATBIPHBIN COUPT,
rMapar aMMuaka. JIOHOpPHO - akIenTOpHBIH MeXaHM3M OOpa30BaHMs KAaTHOHA aMMOHMSL.
BoccranoBurenbHble cBolicTBa amMmuaka. Conv aMMOHHUS U UX NpuMeHeHue. KauecTBeHHas peakuys Ha
KaTHOH aMMOHHUS.



Oxcuzpl a30Ta: HECoJeoOpa3ylolue U KUCIOTHbIE. A30THCTas KHCIOTAa M HUTPUTHL. A30THas
KHUCJI0Ta, €€ MoJIydeHue U cBoiictBa. HUTparsl.

®ocdop, crpoenne aroma u amwiorponus. Dochuasl. Dochun. Oxcua docdopa(V) wu
oprodochopnas kuciaora. Docdatel. DochopHbie ynodperus. MHCEKTUIIH B

OOmiast xapakTepucTUKa 371eMeHTOB [V A-Tpynmbl: OCOOCHHOCTH CTPOEHHSI aTOMOB, MPOCTBIX
BEIIECTB U COCIMHEHUIN B 3aBUCUMOCTH OT MOJIOXKEHUS 3JieMeHTOB B [lepuonudeckoii cucteme. Yriepo/.
AnnotporHele  MoauuKanmuu: anMma3, rpaduTr. AMOpGhHBIA yrIepox M €ro copra:  caxa,
AKTUBUPOBAHHBIA  yrojb. ApjcopOrusa. XuMHYECKHE CBOHCTBa yriepoaa. Kokcoxmmudeckoe
MIPOU3BOJICTBO U ero mpoaykius. Kapoumsl.

Oxkcun yriepona(Il): crpoenune Monekysbl, moiydeHue u ero cBoictBa. Oxcun yriaepona(IV):
CTPOCHHUE MOJICKYJIbI, MOJYYeHHE M €ro CBOMCTBAa. YroyibHas KucioTa. Coju yroJbHOW KHUCIIOTHI:
KapOOHaThI U THIpOoKapOoHaThl. TexHuYeckas 1 MUIIEeBas coja.

Heopranuueckue ¥ OpraHM4ecKue BELIECTBA. YIUVIEBOAOPOIbl. XHUMHUYECKOE CTPOECHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COSTUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, KakK MpEJENIbHbIE YIJIEBOAOPOAbl. OTWIEH W aleTUIEH, KaK HENpeesIbHbIE
(HeHachlILIeHHBIE) YTIIIeBOAOpoibl. ['openue yrieBogopoioB. KauecTBeHHbIE peakiny Ha HemnpeaeabHbIe
COEIUHEHUS.

DOTUJIOBBIN CHUPT, €ro MOJTy4YeHHe, MpUMEHEeHUuEe U (U3HOIOTHUecKoe NeicTBUe. TpEéXxaTOMHBIM
cnuptT riunepud. KauecTBeHHas peakiusi HA MHOTOAQTOMHBIE CIHUPTHL. YKCYCHas - TpPEACTaBUTEINb
KJ1acca KapOOHOBBIX KHUCIIOT.

Kpemnuii, ctpoenue ero atoma u cBorictBa. Kpemuuii B npupoge. Cunuuunel u cunad. Okeua
kpemHus (1VY). Kpemuuesas kuciora u e€ coinu.

[IpousBocTBO cTekia u nemMeHTa. [IpoayKius CHIMKaTHON IPOMBIIIUIEHHOCTH: ONTHYECKOe
BOJIOKHO, KepamuKa, papdop, hasuc.

OnTuyeckoe BOJIOKHO.

Hemerannsl B nmpupoae. dpakunoHHass neperoHka *HAKOro BO3AyXa KakK CHoco0 MOJydyeHUus
KHCIIOpo/ia, a30Ta, aprona. [lonyuenue gochopa, kpemHuus, xjaopa, Hoaa. IEKTPOIU3 PaCTBOPOB.

[lonydyeHne cepHOM KUCIOTHI: ChIPbE, XUMHU3M, TEXHOJIOIHYECKAsi CXEMa, METOJI KUIIALIETo CJIos,
MPUHIMIIBL TEIUIo0OOMeHa, MPOTUBOTOKA M IUpKymsiuu. Oneym. IIpou3BoAcTBO amMmmaka: ChIPBE,
XUMH3M, TEXHOJIOTUYECKAs CXEMa.

JleMoHcTpanuu

Komnexknus HemeTamuios.

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

I'openne HemMeTaI0B - MPOCTHIX BELIECTB: cephl, hocdopa, JPEBECHOTO YIIIS.
OO0pa31ibl rajoreHoB - MPOCTHIX BEIIECTB.

B3aumoeicTBIE rajloreHOB ¢ METalIaMHu.

BriTecHenue xyopa 6poMOM MU 10712 U3 pacTBOPOB UX COJIEH

Komtekuyst mpupoaHBIX COEIMHEHUH XJI0pa.

B3aumoneincTBue cepsl ¢ METAJUIAMH.

I'openue cepsl B KUCIIOPOAE

Konnexnus cynbGuaHbIX pya.

KauecTtBeHHas peakuus Ha cyibpua-uoH

ObeciBeunBaHNE OKpPAIIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMozeicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OOyrinuBaHre OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTOH.
Huarpamma «CocTaB BO3TyxXan.

Buneogparments! u cnaiinel «IItnusu 6a3apbi».

[Tonyyenue, cobupanue U pacro3HaBaHWE aMMHUAKa.

PaznoxeHnue Ouxpomara aMMOHHS.

B3anmoneincTere KOHUEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEBIO.

I'openne uyepHoOro nopoxa

Pa3noxeHne HUTpaTa KaJlus U TOPEHUE IPEBECHOTO YTOJIbKa B HEM

OO0pa31bl NPUPOIHBIX coeTHeHUH docopa.

I'openue docdopa Ha BO3TyXe U B KUCIOPOJE.

[Tonyuenune 6emoro ¢ochopa 1 UCTIBITAHNE €TI0 CBONCTB




o Komnekius «O0pasibl IPUPOAHBIX COSAUHEHUH YTIIepoaar»

e [loprper 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.

OOure XMMUYecKre CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOM KUCIOTHI.

KauecTtBeHHas peakuus Ha MHOTOaTOMHBIE CITUPTHI.

Konnexuust «O6pa3ipl IpUPOIHBIX COSTUHEHUI KPEMHHUS».

Komnekuus crekna, kepaMUKy, IEMEHTA U U3/1EJIUN U3 HUX.

e Koiekuus npoayKUUU CUIMKATHON MPOMBIIIJIEHHOCTH.

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 cnmaiinel  «llomydyeHue Bomopona, KHUCIOpoAa U TaJOT€HOB

NEKTPOIIUTUYECKUM CIIOCOOOM.

Mopaenu 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.

JIabopaTOpHBIE OIBITHI

31. Pacnio3naBaHue raJoreHu1-HOHOB.

32. KauecTBeHHBIE pEAKIMHU Ha CYIb(PaT-HOHBL.

33. KauecTBenHas peakiys Ha KATHOH aMMOHHS.

34. XuMuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK DJIEKTPOJINTA.
35. KauecTtBennsle peakuuu Ha pochar-1uoH.

36. IMonyuenue U CBOWCTBA YrOJIBLHOM KUCIIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKucoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
[IpakTuyeckue paboThl

2. Wi3yuenue CBOWCTB CONISIHON KUCIIOTHL.

3. H3y4enune CBOWCTB CEPHON KHCIIOTHI.

4. Tlony4eHne aMMHUaKa M U3y4EHUE €r0 CBOMCTB.

5. TMonyuenue yriekueioro ra3a i u3y4eHue ero CBOMCTB.

MeTajjibl M MX COeIMHEHUS

ITonoxxenue meramioB B Ilepuogunueckoin cucreme xumuueckux sinemeHToB /. M. Menneneesa,
CTPOCHUE HMX AaTOMOB M KpPHUCTAUIOB. MeTalyimyecKkas CBSI3b W METaUIMYecKash KpUCTAJIMYecKas
pemérka. Ouznueckre CBONCTBA METAIIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOIIAsL CIIOCOOHOCTb,
MIaCTUYHOCTh. CITaBbl YEPHBIE U I[BETHBIE.
Mertamibl Kak BOCCTAaHOBUTENH. DJIEKTPOXUMHUYECKUHN Pl HanpspDKeHUW. B3zaumoaeicTBre METamioB C
HEMETaJlIaMH, OKCUJIAMU, KUCJIIOTAMH, COJIIMU. AJTFOMUHOTEPMHUS.
CtpoeHre aTOMOB U MIPOCTHIX BEIIECTB MIETIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX M XUMHUYECKUX
CBOWCTB IIEJIOYHBIX METAJUIOB OT 3apsioB sinep HUX aroMoOB. OKCHUIBI WM THUIPOKCHIBI IIEITOYHBIX
METaJUIOB, WX IIOJy4Y€HUEe, CBOICTBA, NpUMEHEHHE. BakHelline coJid WIENOYHBIX METANIOB, HX
3HAYEHUE B )KMBOM U HEKUBOM MIPUPOJIE U B )KU3HH YEIIOBEKA.
CtpoeHre aTOMOB U TMPOCTHIX BEIIECTB IIEIOYHO3EMEIbHBIX METAIJIOB. 3aBUCUMOCTb (PU3UYECKUX U
XUMHUYECKUX CBOMCTB IIEJIOYHO3EMEIBHBIX METAUIOB OT 3apsoB siaep ux artomoB. OkcuIbl U
TUAPOKCHU/IBI II€TTIOYHO3EMENIbHBIX METAJJIOB, UX IOJy4Y€HHEe, CBOMCTBA M NpUMEHEeHHe. Baxuelue
COJIM IMIEJIOYHO - 3€MEJIbHBIX METAJUIOB, X 3HAYCHHE B MPUPOJE M KU3HHM 4YeloBeka. KapOoHaTel u
TUIPOKApOOHATHI KAJIBIIHS.
XKéctkocTh BoABI: BpeMeHHasi U mocTosiHHas. CrocoObl ycTpaHeHUsT BpeMeHHOM KECTKOCTH. CrocoObl



YCTpaHEHUs] NOCTOSHHOM jk€cTkocTH. MonuTel. CoeauHEHMs] allOMMHHS B NpuUpoje. XUMHYECKHE
cBoiicTBa anmoMuHMs. OCOOEHHOCTH OKCHJIa U TUAPOKCHUIA aTIOMUHUS KaK aM(OTEPHBIX COECTUHEHUII.
Baxueiime conmu amroMuHUS (XJIOpUI, CYIbdar).

OcobenHocTu cTpoeHHs aToMa keiesa. JKenezo B mpupozae. Baxueitmme pyasl xene3a. Okcuabl U
ruapokcuabl xenesa (I1) u sxenesa (I11I). Conu xenesa (I1) u xenesa (I1I). ObnapyxeHre HOHOB KATHOHOB
JKene3a B pacTBOpE. 3HAUEHUE COCIMHEHUN JKeme3a.

Koppo3zus xumuueckas 1 31€KTpOXUMHUECKas. 3aliuTa METAIJIOB OT KOPpO3uu. MeTasuibl B IpUpoie: B
cBOOOAHOM BUJEe U B Buie coeauHeHuid. [lonstue o meramnypruu. U€pHas U LBETHas METaJLTyprHUs.
[Mupomeranmyprusi, TUAPOMETAIIYPrusi, 3JekTpoMmetainyprusi. Jlomenusiii mnpouecc. Ilepepaborka
YyyryHa B CTajlb. JJIEKTPOJIN3 PacCIlJIaBOB.

JemoncTpanuu

BzaumopeiicTBue HaTpus, TUTUA U KaJIbLUS C BOJIOK.

['openue HaTpusi, MarHus U Kelie3a B KUCIOPOJe.

Bcnblka TepMUTHOR CMECH.

BzaumopeiicTBre cMecH MOPOIIKOB CEPHI U XKENE3a, IMHKA U CEPBI.
B3auMozeiicTBrue aIFOMUHHUS C KUCIIOTaMU, IIEJI0YaMH U BOJIOM.
BzaumopeiicTBue xene3a u MEAU C XJIOPOM.

B3aumoneiictBre Meau ¢ KOHIEHTPUPOBAHHOM CEPHOM KUCJIOTOW M a30THOM KUCJIOTOU
(pa36aBIeHHOM M KOHIICHTPUPOBAHHOM ).

Oxpacka miaMeHu COeAMHEHUSIMU LEJIOYHBIX METAJIJIOB.
Oxkpacka miaMeHu COeMHEHUSMU ENOYHO3EMEIbHBIX METAJUIOB.
I"amenue n3BecTH BOIOM.
[Tonyuyenue x€CTKOI BOJIbI B3aUMOJEHCTBUEM YIJIEKUCIIOIO I'a3a C U3BECTKOBOW BOJOM.
VYcerpanenue BpeMeHHOM )KECTKOCTU KUTISTYCHUEM U T00aBKOW COJIBI.
YcTpaHeHue OCTOSHHOM KECTKOCTH T00ABKOM COJIBI.
W oHUTBI ¥ IPUHIUI UX AEUCTBUS (BUACO(DPArMEHT).
Konnexkuus npupoHbIX COEIUHEHUHN aTFOMUHUSL.
BuneopparmenTs! u cinaitapl «OKCH]T aATFOMUHUS M €70 MOAU(DUKALIII.
[Tonmyyenne aMmpoTepHOro THIPOKCHIA ATTFOMUHUS U HCCIIEIOBAHNE €T0 CBOUCTB.
Komnekuust «XuMuueckue HICTOYHUKHU TOKa».
Pe3ynprarhl JUIMTETBHOIO KCIEPUMEHTA IO U3YYEHUIO KOPPO3UH CTAJIBHBIX U3EIHN B
3aBUCUMOCTH OT YCJIIOBHH IIPOLIECCOB.
Boccranosnenne menu u3 okcuaa meau (1) Bomopomgom.
Buneodparments! u cnaiinel «IIpon3BoJCTBO UyryHa U CTalIN.
Buneodparments! u cnaitnel «3aeaust U3 4yryHa u CTaam».
Buneodparments! u cnaiinbl « Ipon3BoACTBO altOMUHUS.

JlaGopaTopHBIE OTBITHI

39. B3aumozeiictue xenesa ¢ pactBopom cyibdara meau(1l).

40. TTonmy4eHre U3BECTKOBOI BOJIBI U OTIBITHI C HEH.

41. onyuenne ruapokcuno xenesa(ll) u (III).

42.KaueCTBEHHBIE PEAKIIMH HA KATHOHBI JKeJIe3a

[TpakTryeckue paboThl

6. TlomyueHwue KECTKOM BOJIBI M CIOCOOBI €€ YCTpaHEHHS.

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

XuMus U OKpY:KalIIas cpeaa.

Crpoenue 3emuu: sIpo, MaHTHUsS, 3€MHas Kopa, MX XHUMHUYecKUd coctaB. Jlutocdepa u eé

XUMUYecKkuil coctaB. Munepansl. Pynbel. Ocagounsie noponbl. [lone3nble nckomaemble. XUMUYECKUN
cocTaB rusipocdepbl. XUMUUECKHI COCTaB aTMOC(ephI.
HcTouHnKH XUMHYECKOTO 3arpsi3HEHUs] OKpyKawleh cpensl. ['mobampHbIe HKOIOTHYECKHUE MPOOIeMbI
YEeJIOBEUeCTBA: TAPHUKOBBIM A((EKT, KHUCIOTHBIE JOXIH, O30HOBBIE JBIpHl. MeXIyHapoaHOE
COTPYIHUYECTBO B OOJIACTH OXpaHbl OKPYXAIOIIeH cpeAabl OT XUMHUYECKOTO 3arps3HeHus. «3enéHas
XHMHSY.



JleMoHCTpauu

Buneogparmentst u cnaiinel «CtpoeHne 3eMiid 1 €€ XUMHUECKUI COCTaBy.

Komnnekuust MUHepanoB v TOPHBIX MTOPOJ.

Komneknus «Pyasl MeTamioB.

Buneodparmentst u cnaiinsl «I'100anbHbIE SKOTOTHYECKUE TPOOIIEMBI YE€JI0BEYECTBAY.
JIabopaTopHbIE OIBITHI

43. Uszyuenue rpanura.

O000menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.
HoaroroBka kK OCHOBHOMY rocyJ1apCTBEHHOMY IK3aMeHY.
CrtpoeHne aTomMa B COOTBETCTBHHM C IIOJOXEHHEM XHMHYECKOro sjiemeHTa B Ilepmommueckoii

cucreme. CTpOCHHE BEIIECTBA: XMMHUYECKAs CBS3b U KPUCTAJUIMYECKHE PEHIETKH. 3aBUCMOCTh CBOWCTB
00pa30BaHHBIX d3JEMEHTAMU MPOCTBIX BEIIECTB (META/UIOB, HEMETAJUIOB, OJIAarOPOJHBIX Ta30B) OT
TIOJIOXKEHHS DJIeMeHTOB B [leprnonnueckoit cucreme. TUIIONIOTHS HEOPraHMYECKUX BEIIECTB, JCICHHE UX
Ha kmaccel u rpynmbl. [IpeacraBurenu. [Ipu3Haku W YCIOBHS MPOTEKAHHUS XUMHYECKHX PEAKIIHH.
Turmosiorusi XUMHUYECKUX pPEAKIUH 10 pa3jIMYHbIM OCHOBaHUSAM. Peaknuu WOHHOTO oOOMeHa.
OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH.
XUMHUYECKUE CBOMCTBA IPOCTBHIX BEIIECTB. XapaKTEPHbIE XWMHUYECKHUE CBOWCTBA COJICOOPA3yHOIIUX
OKCHJIOB, THJIPOKCHJIOB (OCHOBAHHA, KUCIOT U aM(POTEPHBIX TUAPOKCHIOB), COJICH.

6. YueOHO-TeMAaTHYECKUH ILJIAH

Ne HaumenoBanue pa3zienos (Tem) Komnnuectso B Tom uucie Ha npoBeaeHNE
4acoB I10 [IpakTrueckux KoHTposbHbIX
porpamme pabor pabot
8 knacc
1. | HayaibHble TOHATHUS U 3aKOHBI XUMHUH 21 2 1
2. | Baxwueiime MPEICTaBUTEIH 20 3 1
HEOpraHMYeCKuX BEIIIECTB.
KonmdecTBeHHBIE OTHOIIEHUS] B XUMHH.
3. | OcHOBHBIE KJIacChl HEOPTaHWYECKHUX 11 1 1
COCIIMHEHUH.
4. | Ilepuoanueckuii 3aKOH u 8 0 0
[lepuomuyeckass cuUcTeMa XHMHUYECKHX
anemenToB [l. Y. MenaeneeBa u
CTPOEHHUE aTOMA.
5. | Xumuueckass cBsizb. OKHCIUTENBHO- 8 0 1
BOCCTAHOBUTEJIbHBIE PEAKIINU.
Hroro 68 6 4
9 Kknacc
1. | [ToBTOopenue u 06001IEHNE CBEICHUI TTIO 5
Kypcy 8 kiacca. XUMUYECKHe PeaKLnu.
2. | XuMHYECKUE peaKiy B paCTBOPAX. 10 1 1
3. | Hemerauisl 1 uX coeqUHEHNS. 26 4 1
4. | MeTaimibl 1 UX COEOUHEHHUS. 17 2 1
5. | Xumus 1 okpyKaromias cpesa. 2 0 0
6. | O0oOIeHne 3HaHMI 10 XUMHH 33 KypC 8 0 1
OCHOBHOM 1mKOJIBI. [loaroTroBka Kk
OcHOBHOMY rOCyJJapCTBEHHOMY
sk3ameny (OID).
Hroro 68 7 4




7. YueOHO-MeTOANYeCKOe o0ecnieyeHne Kypca XUMHH
OCHOBHOM 00111€00pa30BaTEJIbHOM IKOJIbI

YMK «Xumus. 8 knaccy
1. Xumus. 8 kimacc. Yuebnoe nocodue (aBropst O. C. 'abpuensa, U. I'. Octpoymos, C.A. Crnaakos).
2. Meroaundeckoe nmocobue. 8 kinacc (aBropsl O. C. I'abpuensn, 1. I'. Octpoymos, C. A. Cragkos).
3. Ilporpamma kypca xumun s /—9 kiaccoB oOmieoOpazoBarenbHbIX yupexaeHuil (aBtopsr O. C.
["a6puensu, U. I'. Octpoymos, C. A. Craakos).
4. TIpoBepouHbie U KOHTPOJIbHBIE paboThl. 8 kiacc (aBropel O. C. 'abpuensH, 1. B. Tpuryouax).
5. Xumus B TecTax, 3a1adax u ynpaxaeHusx. 8 kiacc (aBropsl O. C. 'abpuensu, U. B. Tpuryouak).
6. DnexTpoHHas hopMa yaeOHOTO MOCOOUS.

YMK «Xumusa. 9 knaccn
1. Xumus. 9 kinace. Yuebnoe nocodue (aBropst O. C. 'abpuensa, U. I'. Octpoymos, C.A. Crnankos).
2. Meroaunueckoe nocodue. 9 knacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C. A. Craakos).
3. Ilporpamma kxypca xumun ans /—9 kimaccoB oOreoOpasoBarenbHbIX yupexkaeHuii (aBropsl O. C.
["a6puensu, 1. I'. Octpoymos, C. A. Craakos).
4. TIpoBepouHble U KOHTPOJIbHBIE paboThl. 9 kiacc (aBropel O. C. 'abpuensy, 1. B. Tpuryouax).
5. XuMus B TecTax, 3aayax u ynpaxsnenusax. 9 knacc (aBropsl O.C. 'abpuensn, 1. B. Tpurybuak).
6. DnexTpoHHas (hopMa yaeOHOTO MTOCOOHS.

HNuTepHeT-pecypcenl:
1. http://www.alhimik.ru. IIpexcTaBieHsl cienyronme pyoOpruKu: COBETh aDUTYPUCHTY, YUUTEIIO XHUMHUH,
CTPaBOYHUK (OYCHDb OOJIBINAS MOI00PKA TAOIHIl M CIPABOYHBIX MATEPHAIOB), BeCcEiash XMMHUsI, HOBOCTH,
OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYCCKUX CBEICHHIA).
2. http://lwww.hij.ru. Xypuan «Xumus U KHU3HB» MOHATHO W 3aHUMATEIBHO PACCKa3bIBacT 000 BCEM
MUHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MHUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html. DnekTpoHHbIi KypHan «XHUMHKH U XHMHS», B KOTOPOM
IPEICTABICHO MHOKECTBO OIBITOB 0 XMMHH, 3aHUMATEIbHONW HH(POPMAIUK, MO3BOJISIOIICH YBIICYb
YYCHUKOB SKCIIEPHUMEHTATIBHOM YaCThIO PEMETA.
4. http://c-books.narod.ru. BceBo3moskHas tuTepaTypa 1o XUMHUH.
5. http://www.prosv.ru/. Tlocobust ans ydammxcs, B TOM YHCJI€ W s TOATOTOBKA K HTOTOBON
arrectaiuu (OI'D u EI'D), meroaudeckue mocoOust ajisi yauTened, HaydHO-TIONyJIApHas JuTeparypa 1o
XMMHH.
6. http://1september.ru/. XXypuan ans yuurtesei U He TOJbKO. BoJbIIOoe KOJUYECTBO PabOT YYCHHUKOB, B
TOM YHCJIC U HCCIIEIOBATEIBbCKOIO XapaKkTepa.
7.  http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKONBHBIH MOpPTall CO CChIJIKAMH Ha
00pa3oBarelbHbIC CAUThI IO XUMHH.
8. www.periodictable.ru. COopuuk craTeli O XHMMHYECKMX 3JEMEHTaX, WUIIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

MarepuajbHO-TeXHHMYeCKOe o0ecnieyeHre KaOuHeTa XUMHUH:

Ilepeuenv nabopamopnozo 060pyoosanus, npu 6bln0JIHEHUU RPAKMUYECKUX PAOOm nO XUMUu
3a Kypc 0CHOBHOI 00u4ell WKObl.
1.060pynoBaHue:

e OdbopynoBanue undponoii 1ad6oparopuu «Touka pocray.

e  MuxkponabopaTopusi XuMu4eckasi;

e MPOOHMPKHU CTEKIISHHBIE;

e  KOJOBI KOHUYECKHUE;

e CTakaHbl CTEKJISTHHBIE Ha 50 M,

e MAJIOYKH CTEKJISTHHBIE;

e TpYOKH COCTMHMTENbHbIE: CTEKISIHHBIE, PE3UHOBBIE;

e MPOOKH PE3NHOBBIE;

e  CIIUPTOBKY;

e MpoOUpKOAEpKATEIH;

e  LITAaTUB 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;
JIYYUHKHU.

2.PeakTHuBEL:

KHUCJIOTBI: COJISIHAsA, CepHast, a30THA;

MIETIOYH: THIPOKCU HATPUS, THIPOKCUT KaJIbIIHS

ocHoBanus: ruapokcun meau (1) , ruapoxcun xenesa (I11);

coiu: KapOoHAT Kamblusi, XJopua Hatpus, ximopua menu (II), HuTpat cepebpa, xmopun Oapwus,
KapOOHAT HATpus, XJOPHJ ATIOMHUHUS, TIEPMAHTaHAT Kallksl, HUTPAT Kajus, MEIHBIH KyIopoc,
cynbar kemeza (1), cymbdar nuuka, cymepdocdar, amMmuadHas CEIUTpa, MOYECBHHA
(xapbamu ), XJIOPHU Kalus, Cylib(aT HATpHsl, CUIIMKAT HATPUs, CylIb(daT aTlOMUHUS;

MPOCTHIC BEIIECTBA: yrojlb, IUHK, KEJIE30, ATFOMUHUIN, MAarHUH, ME/Ib, CBUHEIL;

CJIO’KHBIE BEILIECTBA: MpaMop, caxap;

WH/IUKATOPBI,

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

3. Opranuyueckue BeIiecTBa:

COJIM: aleTaT HaTpHs, (DEHOJIAT HATPHS;

KHCJIIOTHI: YKCYCHEUI KHCJIOTA, MypaBLI/IHafl KHCJIOTa, OJICUHOBAsA,
CIIMPTHI: 3TAHOJI, H30IIEHTHIOBBIH, TIIUIIEPHH, IIPOIAHOI;
OeH3od, GeHo,

YIJIEBOJIBI: KpaxMaJl, [NIF0K03a, caxaposa.

4. Monuenu:

HaGops! Mojieneli aToMOB JJ1s1 COCTABIICHHSI IIAPOCTEPIKHEBBIX MOJIENIEN MOJIEKYIT;
Kpucramnmueckue pemeTrku Coen.

5.Y4ebHble MocoOMs Ha IEYATHOH OCHOBE:

[Iepuoanueckas cucrema xuMudeckux iemeHTos [[.M.Menneneesa;
Tabnuia pacCTBOPUMOCTH KHCJIOT, OCHOBAaHHUM COJICH;
DNEKTPOXUMHUECKUN Psii HAPSKEHUN METaslIoB;

Habops! Tabau1 k ypokam.

dnexmponnsvie uzoanusa:

1.

oA

©CONOUTEWN P

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

OnexrponHas 6nbnmmoteka «lIpocBemenue». «Xumus. 8 kiaace». MynbTUMenuitHOE yaeOHOE
nocodue HoBoro o0pasa.

YueOHoe 3ekTpoHHOe u3naanue «Xumus (8-11 kiacc). Bupryanbnas naboparopusi»

1C: Penerurop. Xumus.

Camoyuntens. Xumus 1is Bcex — XX1. Pemenne 3anau.

KomnbroTepHsle npe3enTtanuu B popmare Ppt.

B kabuneme xumuu 00sa3amenvHo 001)cHa Oblmb anmeyka, 6 KOMOPYIO 6X00Am:

. KryT kpoBOoOCTaHaBIMBAIOUINI, pe3UHOBBIA — 1 mIT.

. ITy3bIpb ans npaa — 1 wt. (runorepmuyeckuil maker — 1 mrt.).

. BUHT cTepunbHbIA, Mpokuit 7 X 14 cm — 2 mT.

. BUHT crepunbHbIif 3 X 5 cM — 2 miT.

. bunT HectepubHBIN — 1 mIT.

Canderku cTepmiibHbIe — 2 YII.

. Bara crepunbHas — 1 mauka.

. JlefikomnacTeiph mMUpHUHOM 2 cM — 1 karymika, 5 cM — 1 kaTy1ika.
. BakTepuIuaHbIH TeWKOTUIACTHIPh Pa3HBIX pa3mMepoB — 20 miT.

10. CriuproBoit pactBop nona 5%-uprit — 1 daaxon.

11. Boanslii pacTBOp aMMuaka (HallaThIpHBIM COUPT) B ammyinax— | yI.
12. PactBop nepokcunaa Bogopoaa 3%-ueiif — 1 ym.

13. IlepmaHraHart Kanus KpUCTALUTHIeCKUH — 1 yrI.

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

15. Hacrotika Banepuansl — 1 yI.



16. Hoxnuner — 1 .
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