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AHHOTAIIUA

Pabouas mporpamMma 1o XMMUU /17151 OCHOBHOM IIKOJIBI COCTaBJIeHa Ha ocHOBe: DyH1aMeHTaIbHO-
IO s/Ipa coziep kanus ooiero oopasopanusi, TpeboBaHUl K pe3yabTaTaM OCHOBHOTO OOIIEro 00-
pa3oBaHusi, npeacTaBieHHbIX B @enepanbHoM ['ocymapctBennom Crannapre O6mero O6paso-
BaHus BToporo nokosieHus (IIpukaz Muno6praayku ot 17.12.2010r. Nel1897); npumMepHBIX TIpo-
rpaMM 0 y4eOHBIM IIpeaMeTaM «XuMus 8-9 kiaacch» (CTaHAapThl BTOPOro MoKojaeHus) M.,
[Tpoceemenue, 2011; aBropckoii yue6Ho# nporpammbl O.C.I"abpuensu «IIporpamma oCHOBHOTO
obmiero oopazoBanus. Xumus. 8-9 kmacce». M.: IIpocsemenne,2019; (PI'OC); ocHOBHOM 00pa-
30BaTeIbHON IPOrpaMMBbl OCHOBHOTO 0011ero oopazoBanuss MKOVY « UepHUIIbIHCKAS CPEIHSAS
obmeo0Opa3oBarenpHas mKkoiay JlanHas padodast mporpaMMa OpHEHTUPOBAHA HA MCIIOJIb30BAaHHE
y4eOHMKOB 0 XUMHH U y4eOHO-MeToquueckux nocoouit YMK, co3gaHHbIX KOJIEKTUBOM aBTO-
pos oz pykosoactBoM O.C.I'abpuensna, uznarensctso "[Ipocsenienue”

Henau xuMnyeckoro o6pa3oBaHus B OCHOBHOM MIKoJie (OPMYIUPYIOTCS HA HECKOJIBKHX YpPOB-
HSX: TII00aJIbHOM, METApeMETHOM, JHYHOCTHOM M TPEAMETHOM, Ha YpOBHE TpeOOBaHUIl K pe-
3yJlbTaTaM OCBOGHUS COJIEPKaHUs MPEIMETHBIX MPOTPaMM.

OcHoBHOE o011ee 00pa3oBaHKe - BTOpas CTYNEeHb 00mero oopasopanus. OQHON U3 BaKHEUIIINX
3a/1a4 ATOro ATara SBJISETCS MOATOTOBKA O0YUYAIOIUXCSI K OCO3HAHHOMY U OTBETCTBEHHOMY BbI-
00py JKM3HEHHOTO W IpodeccnoHanbHOTO MyTH. O0ydaronyecs JOKHBI HAYYUThCS CaMOCTOS-
TEJIbHO CTAaBUTh LIEJH M OINpPEAesATh MYTHU WX JOCTHKEHHUS, UCIOIB30BaTh MPHOOPETEHHBIN B
IIIKOJIE OTIBIT I€ATENbHOCTH B pealbHOM KU3HH, 32 paMKaMu y4eOHOTo Ipolecca.

I'naBHBIE 1€ OCHOBHOTO O0IIEro 00pa3oBaHMs COCTOAT B:

1. ¢opmupoBaHUU LIETOCTHOTO MPEACTABIECHUS O MHUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HaHUAX, YMEHHSIX U CIIOCO0axX NesTeIbHOCTH;

2. TIpHOOPETEHUH OMBITa Pa3HOOOPA3HON JEATEIBHOCTH, TO3HAHHUS U CAMOTIO3HAHMS,

3. MOJATOTOBKE K OCYLIECTBJICHHIO OCO3HAHHOTO BhIOOpa MHAMBUAYaJIbHOW 00pa3oBaTellb-
HOM UM MpoQecCUOHaNbHON TPAEKTOPHUH.

Bosblioit BkIIaa B JOCTHKEHHE TIIaBHBIX L€ OCHOBHOTO 00IIero o0Opa3oBaHMsl BHOCUT U3yde-
Hue xumun. Kotopoe mpu3BaHo 00eceunTh:

1. ¢dopmupoBaHHE CHUCTEMbl XMMHUYECKMX 3HAHWN KaK KOMIIOHEHTa €CTeCTBEHHO-HAyYHOH
KapTUHBI MUDA;

2. pa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, UX MHTEIUICKTyalbHOE W HPABCTBEHHOE COBEPIICH-
CTBOBaHHE, (POPMHUPOBAHNE Y HUX T'YMAaHHUCTUYECKUX OTHOUICHUH U HKOJOIMYECKH LeJe-
co00pa3HOTo MOBEACHNUS B OBITY U TPYIOBOU JEATEIBHOCTH;

3. BbIpaOOTKY NMOHMMAaHUS OOIECTBEHHOM MOTPEOHOCTH B PAa3BUTUU XHMHUH, a Takxke (op-
MUPOBAHNE OTHOIICHHS K XUMHUHU KaK K BO3MOXKHOUM 00J1acTH OyyIie mpakTHYeCKou Je-
ATENbHOCTH;

4. ¢opMupoBaHre yMeHU 0€30IacHOr0 OOpaIEeHHs ¢ BEIIeCTBAMH, UCIIOJIb3YEMBIMU B T10-
BCE/IHEBHOM KHU3HH.

Lenamu uzyyenus xumuu 6 0OCHOBHOU WKOJIE AGNAIOMCA.

1. ¢dopmupoBanue y oOyyaromMxcsi yMEHHUs BUJETh UM MOHUMATh HEHHOCTb 0Opa3oBaHUS,
3HaYMMOCTh XUMHUYECKOTO 3HAHUS ISl KaXKIOTO YeIOBEKa HE3aBUCHUMO OT €ro Mmpodeccu-
OHAJIBHOM J1eATENbHOCTH; YMEHUs pazianyaTh (akThl U OLIEHKU, CPAaBHUBATh OLCHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C OMPECICHHOM CH-
CTEMOM LIeHHOCTeH, (OPMYITHPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;



2. (dopMupoBaHHe y 00y4arOLIMXCs IETOCTHOIO MPEACTABICHUS O MUPE U POJI XUMHH B CO-
3JlaHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHUHBI MHPA; YMEHUS OOBICHATH 0OBEK-
Thl ¥ IIPOLIECCHI OKPY’KAOIIEH JNEUCTBUTEIBHOCTA — IPUPOJHOM, COLMAIBHOU, KYIbTYp-
HOM, TEXHUYECKOM cpeibl, UCTIONb3YS ISl 3TOr0 XUMUYECKUE 3HAHUS;
3. mpuobpeTeHne 00yJarONIMMICS OIBITa Pa3HOOOPA3HOU JNEeATEIbHOCTH, IO3HAHUS U CAMO-
MO3HAHUS; KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOIINX YHUBEPCAIlb-
HO€ 3HAUCHHE JUISI PAa3NIUYHBIX BUJOB JIEATEIBHOCTH: PELICHUs MPOoOJieM, IPUHSATHS pe-
IIeHHWM, TMOMCKa, aHajau3a U 00paboTku HH(OpPMALMH, KOMMYHHUKATHBHBIX HAaBBIKOB,
HaBBIKOB U3MEPEHUH, COTPYIHIUYECTBA, O€30MacHOro oOpaleHus ¢ BeuecTBaMH B IIOBCe-
THEBHOM JKU3HU.
OcHosHbIMU udesmuy YIeOHOTo peMeTa XUMHUS SIBISIOTCS:
O MaTepuanibHOE €AMHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX T€HETUYECKAasl CBSI3b;
O IIPUYHUHHO-CJICJICTBEHHBIE CBSI3M MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBAMHM, MOJYyYCHHEM U
MIPUMEHEHHEM BEIIECTB;
O II03HaBAaEMOCTh BEILIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMUUECKHUX PEaKIIMii;
O 00BSCHSIONIAS ¥ MPOTHO3UPYIONIAsl POJIb TEOPETHUUECKUX 3HAHUHN A (PAKTOIOTHYECKOTO Ma-
Tepuansa XMMHUHU 3JIEMEHTOB;
O KOHKPETHOE XHMHUYECKOE COEIMHEHUE KaK 3BEHO B HEMPEPHIBHOW LMW MpeBpalleHuil Be-
LIECTB, YUYaCTBYIOIIEE B KPYTOBOPOTE XUMUYECKHUX AJIEMEHTOB U XUMHUYECKON IBOJIIOLINN;
O O0BEKTUBHOCTh W TO3HABAEMOCTh 3aKOHOB MPHUPOJBI; 3HAHHE 3aKOHOB XMMHUU IO3BOJISET
YIPaBIATh XUMUYECKIMH MTPEBPAILEHHS] MA BEIIECTB, HAXOIUTh SKOJIOTUIECKH O€30IacHbIe CIIO-
COOBI ITPOU3BOJICTBA U OXPaHbI OKPYKAIOIIECH cpeibl OT 3arpsiI3HEHUS;
O B3aUMOCBSI3aHHOCTh HAYKU M MPAKTHKH; TPEOOBAHUS MPAKTUKUA — JBIKYIIAs CUJIa PA3BUTHSA
HAyKH, YCIIEXU MPAKTUKU 00YCIOBIICHBI TOCTHXKEHUSIMU HAYKH;
O pa3BHTHE XMMUYECKOH HAYKU W XMMH3AIUS HAPOJAHOTO XO3HUCTBA CITy)KaT HHTEpPECcaM 4eJIoBe-
Ka 1 00IllecTBa B 1[E€JI0M, UMEIOT TYMaHUCTUUYECKUN XapaKTep U MpU3BaHbl CIOCOOCTBOBAThH pe-
IIEHUIO TTI00AJIBHBIX MPOOJIEM COBPEMEHHOCTH.
OTH UJIeU PETU3yIOTCS TYTEM JIOCTHUKEHUS CISAYIOMUX Yeel.
Gopmuposanue y ydaupxcs XUMHYECKON KapTHHBI MUPA KaK OPraHWYEeCKOM YacTH €ro LeIocT-
HOM €CTeCTBEHHOHAYYHOI KapTHHBI;
pazeumue TIO3HABATEIbHBIX MHTEPECOB, MHTEIEKTYalIbHBIX U TBOPUYECKUX CHOCOOHOCTEH yua-
IIUXCS B TpOIecce M3yYeHHS UMM XMMHYECKOW HAyKH M €€ BKJIaJa B COBPEMEHHBIH Hay4HO-
TEXHUYECKUM MPOrPeECC;
G opmuposarue BAXXHEUIIINX JIOTUUECKUX OIEpaldidi MBIIIIEHUs (aHaln3, CUHTE3, 0000IIeHHe,
KOHKpETHU3allusi, CpaBHEHUE U JIp.) B IpoIlecce MO3HAHUS CUCTEMbl BaKHEHIIUX MOHATHUH, 3aKO-
HOB U TEOPHH O COCTaBe, CTPOCHUHU M CBOMCTBAaX XMMHUYECKIX BEIIECTB;
gocnumanue yOeX1I€HHOCTH B TOM, YTO MIPUMEHEHHE MOIYUYEHHBIX 3HAaHUN U YMEHMHA 10 XUMHUH
SIBIISIETCSI 0OBEKTUBHOW HEOOXOIUMOCTBIO TSl O€30macHOi paboThI ¢ BEIIeCTBAMHU U MaTepHasia-
MU B OBITY U Ha IPOU3BOJICTBE;
npoexmuposanue N peanuzayus BBITYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOM 00pa3oBaTeNbHOM
TPaeKTOPUU: BBIOOp Mpoduiis 00ydeHus: B cTapliel IKoie Win npogeccuoHanbHoro oopasona-
TEBHOTO YUPEKICHUS;
06/1a0eHue KITIOYEBBIMI  KOMITETEHIUAMHU  (y4eOHO-TIO3HAaBaTeNIbHBIMU, HH()OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICTIOBBIMH, KOMMYHHKATHBHBIMH).
Y4eOHbIe TEXHOTOTHH, MeTOAbI, GOpMBbI Pa0OTHI.

OcHoBHas ¢opma o0ydeHUss — ypok. PabGouas mporpamma cocTtaBiieHa ¢ y4€TOM TOTO, YTO
KJIACChI COCTOAT M3 00YYAIOIIUXCs C Pa3HbIM YPOBHEM YyYEOHBIX BO3MO)KHOCTEH, ITO3TOMY COJIEp-
KHUT 3aJJaHUS] HE TOJIBKO 0a30BOT0, HO MOBBIIIEHHOTO ¥ TBOPYECKOTO YpOBHS. [IJi 3TOr0 UCIob-
3YIOTCSI pa3Hble (OPMBI pabOTHI: TPYIIIOBHIC, MHAWBUIYalIbHbIE, paboTa B mapax.

TexHonoruu, UCHoab3yemMbie B padoTe:
m UKT



UCCIIEI0BATEIbCKUEMETOIBI00yUeHUS

METOANPOEKTOB

37I0pPOBHECOEPETAIOIIUETEXHOJIOTHU

poOaeMHOCO0yICHHE

Bunapl yueOHOM J€ATENBHOCTH: ONPOC, YTEHUE, PAacCKa3, OTBETHI HA BOIPOCHI, COCTABICHUE CXEM,
TabnuL, paboTa ¢ TONOJHUTEIbHBIMU UCTOUHUKAMU HH(OPMALIUU, IPAKTUYECKHE PAOOTHI.

@DopMBI KOHTPOJIA: TEKYIUNA, TEMAaTUYECKUA U UTOTOBBIN.

Kputepuu u HOpMbI OLIEHOK MPEICTABIEHbI B IPUIIOKEHHUH 1.

2. O0mas xapakTepUCTHKA y4eOHOI0 MpeIMeTa XUMHUSA

B cootBercTBuN ¢ DepepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
o0mero oOpa3oBaHuUs ydaliyuecs TOJDKHBI OBJIAJIETh TAKMMHU MTO3HABATEIbHBIMU YYCOHBIMU JCH-
CTBUSIMH, KaK yMeHHUE (popMynupoBaTh MpoOIeMy U THIIOTE3Y, CTABUTh IIETU U 3a]a4d, CTPOUTH
IJIaHbl JOCTHKEHUS LIeJICd U PelIeHUs TOCTABJICHHBIX 3a/1a4, TPOBOAUThH IKCIIEPUMEHT U Ha €T0
OCHOBE JI€JIaTh BBIBOJBI U YMO3AKJIIOUEHUS, MPEJCTABIATh UX U OTCTAMBATh CBOIO TOUYKY 3PEHHUS.
Kpome Toro, yuamumecs JOJKHBI OBJIAJIETh PUEMAMH, CBSI3aHHBIMU C OINPEACIICHUEM MOHSATHIL:
OTpaHUYMBATH WX, OMHUCHIBATh, XapaKTepU30BaTh U cpaBHUBAThH. CJe0BaTEIbHO, IPU U3yYECHUHU
XUMHH B OCHOBHOH IIIKOJIC YYalluecs MOJIKHBI OBIA€Th YIYEOHBIMH JEHCTBUSIMU, TTO3BOJISIOIIN-
MU MM JJOCTUYb JTUYHOCTHBIX, TIPEIMETHBIX U METAIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
OcoOeHHoOCTH coaepkaHusi OOy4eHHUsT XMMHUU B OCHOBHOM IIKOJE OOYCIIOBICHBI CHELM(PUKOM
XUMUU KaKk HAayKd W TOCTaBJICHHBIMHM 3amadamMu. OCHOBHBIMU TpoOOJIeMaMU XUMHUU SIBIISIOT-
CSIM3y4YEHUE COCTaBa U CTPOEHHUS BEIECTB, 3aBUCUMOCTH HUX CBOMCTB OT CTPOCHHS, MOIYyUEHUE
BEIIECTB C 33/IaHHBIMU CBOWCTBAaMH, HCCIIEOBAHUE 3aKOHOMEPHOCTEN XMUMHUYECKHX PEaKUUid U
IyTeH yNpaBiIeHUs UMH B LIEJIAX MTOJIYYEHHUS BEUIECTB, MaTEPUAIIOB, SHEPTHH.

Baswcnetiwumu cooeporcamenvrvimu TuHUAMU NPEOMEMA XUMUSL AGNAIOMCS

e  «BEIIECTBO, CTPOEHUE BEILIECTBA» — 3HAHUE O COCTABE U CTPOEHUU BEIIECTB, UX CBOM-
CTBax U OMOJIOTUYECKOM 3HAUYCHUH;

e  «XHMMHYECKas peaKUus» — 3HAHHUE O MPEBPAIICHUSAX OJIHUX BELIECTB B IPYTHUE, YCIOBUIX
MPOTEKaHUS TaKUX MPEBPAIICHUH U CIIOCO0aX YIpaBICHUS PEAKIIUSIMHU;

e «IPUMEHEHHE BEIIECTB» — 3HAHME M OMBIT O€30MacHOr0 OOpalleHus ¢ BeIeCTBAMH, Ma-
TepuajgamMu U IpolieccaMu, HeOOXOIUMBIMH B OBITY M Ha MIPOU3BO/ICTBE;

e «MPOU3BOOCMBO U NPUMEHEeHUe 8elecma) — 3HaHWEe OCHOBHBIX 00JacTel MpOU3BOJICTBA
Y MPUMEHEHHUS] BAXHEHIINX BEIIECTB, a TaKXKE OMBIT 0€30MacHOr0 oOpalieHus ¢ Belle-
CTBaMH, MaTepHaliaMu M MPOIeCCaMu, UCTIOIb3YEMbIMU B OBITY U Ha MPOU3BOJICTBE;

o (KOIUYECmBeHHble OMHOWEHUS 8 XUMULY — YMEHUE TTPOU3BOJAUTH PACUEThl IO XUMHUYE-
CKUM (hopMyJIaM U ypaBHEHUSIM.

*  «MemoObl NO3HAHUS XUMUUY — 3HAHUSI, YMEHHS U HAaBBIKM JKCIIEPUMEHTAILHBIX OCHOB
XUMUU JIJIS TIOJTYYEHUS! U U3YUYEHUsI CBOMCTB BaXKHEHMIIIMX MPEICTABUTEIEH KIIaCCOB HEOP-
TaHUYECKUX COCIMHEHHIA;

e  (GI3bIK XMMHUW» — ONEPUPOBAHHE CHUCTEMOW BaKHEHIIMX XUMUYECKHUX MOHSATUMN, 3HAHHE
XUMUYECKONH HOMEHKJIATYpPHI, T.€. UX Ha3BaHHs (B TOM YHCJIC€ U TPUBHAIbHBIC), BIIAJICHUE
XUMHYECKON CHUMBOJIHMKON (XUMUYECKUMH (pOpMyTaMu U YpaBHEHHUSMHU), & TAKKE TPaBU-
J1a IepeBo/1a MH(OPMAIIUU ¢ €CTECTBEHHOTO S3bIKA Ha SI36IK XUMHUU U 0OpaTHO.

[TockoapKy OCHOBHBIE COZIEpKaTEIbHbIE JIMHUH IMKOJIBHOTO Kypca XMMHUH TECHO TeperuieTeHbl. B
MporpaMMe CoJiepKaHue MPEACTABICHO HE IO JIMHUSM, a 110 pa3IesiaM.

3HAYUTEIIBHOE MECTO B COJIEP)KAHUHU KypCa OTBOJUTCS XMMHYECKOMY dKCIiepuMeHTy. OH 103BO-
nseT chopMHUpPOBATh Y YUAIIUXCsI CIICIIUANBHEBIE MTPEMETHBIE YMEHHS paboTaTh ¢ XUMUYECKUMU
BEIIIECTBAMH, BBITIOJHATH TPOCTHIE XUMUYECKUE OTBITHI, HAYYUTh UX 0€30MaCHOMY M SKOJIOTHYe-
CK{ TPaMOTHOMY OOpAIICHHIO C BEIIECTBAMH B OBITY M Ha ITPOU3BOJICTBE.

[IpakTrueckue paboOThI CTPYNIUPOBAHBI B OJIOKH — XUMHUYECKUE MPAKTUKYMBI, KOTOPBIEC CITYKaT
HE TOJIKO CPEJICTBOM 3aKpEIUICHHs] YMEHUH U HAaBBIKOB, HO M KOHTPOJIIS KauecTBa UX CPOPMUPO-
BaHHOCTH.



I'maBHOe oTimume mporpammbl O.C. 'abpuensHa 3aKiT04aeTcs B JBYKPATHOM YBEIUYCHHUH Bpe-
MEHH, OTBEJICHHOTO Ha U3y4yeHHe pazneina «MHoroodpasue BelecTB». ITO CBS3aHO CO CTpemIie-
HHUEM aBTOPOB OCHOBATEJILHO OTPa0OTaTh BaXKHEHIIINE TEOPETUUYECKHUE MOJIOKEHUSI Kypca XUMUHU
OCHOBHOI IIKOJIBI HAa 00TaTOM (PaKTOJIOTMYECKOM MaTepHale XUMUHU JIEMEHTOB 1 00pa30BaHHBIX
VMU BEILIECTB.

MecTo y4eOHOTr0 npeaMeTa B y4eOHOM IIaHe
®enepalibHbIN rOCyAapCTBEHHBIM 00pa30BaTENIbHBIN CTaHAAPT IPEIYCMATPUBAET U3yUEHUE
Kypca XMMUU B OCHOBHOH IIKOJIE KaK COCTaBHOW yacTH mpeameTHonoOnactu «EcrecTBeHHOHa-
y4dHBI€ IIpeaMeThi». HacTosmas mporpamMmma MOXeT ObITh peaii30BaHa B JBa dTara.
Oosazamenvuotii Iman ¢ 8—9 Knaccax paccuutad Ha 3 4yaca B Hellento 8k U 24 -9ki1.. U3yuenue
3TOT0 Kypca JaeTBO3MOXHOCTh BBIITYCKHUKY OCHOBHOM HIKOJBI ycnemHo caarb OI'9no xumun
Kak mpeameTta 1o BeiOopy.IIpeanaraemblii Kypce, XOTS U HOCUT OOIIEKYJIbTYPHBIA XapakTepu He
CTaBUT 3a/1a4y MPOo(hecCHOHATLHON MOATOTOBKH 00YJarOIINXCS,
TE€M HE MEHEee MO3BOJIIET UM OINPEAETUTHCS C BHIOOPOM Mpoduiis 00yueHUsIB CTapiiei mKosie.
B nporpamme npeaycMoTpeHO pe3epBHOE BpeMsi, TaKk Kak peaibHasi MPOJI0JDKUTEIBHOCTh yueo-
HOTI'O Tojla BCErJa OKa3bIBA€TCsl MEHbIIE HOPMATUBHOM. B CBS3M ¢ mepexo10M OCHOBHOM IIKOJIBI
Ha Takyro (hopMy uTOroBoi arrecranuu, kak [ 1A, B Kypce mpeaycCMOTPEHO BpeMs Ha MOATOTOB-
KY K HEM.
Jis peanm3anyu paboueit mporpaMMbl B yIeOHOM IUIaHE BBIICIICHO 64 (BCEro Ha mepuo ooyde-
Hus) mo 34aca B Hemenmo 8kiacc mo 24-9 kimacc. YueOHbIi rof B 8- 9 kimacce paccuuTaH Ha 35
HEJIEIIb.

3. IIpeaMeTHBIE pe3yabTATHI OCBOCHUSI IPOTPAMMbI 110 XUMHH

JINYHOCTHBIMM pe3yJIbTAaTAMH H3YYEHHUs NpeaMmeTa «XHUMHs SBISIFOTCS CIENYIOLINe

YMEHHSL:

® 0OCO3HABaTh €JUHCTBO U LIEJIOCTHOCTh OKPY’KAOLIEr0 MUPA, BO3MOXKHOCTH €ro NO3HaBa-
€MOCTHU U 00BSICHUMOCTH Ha OCHOBE TOCTHYKEHUI HAYKU;

® TIOCTENEHHO BBICTPAaWBATh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE: OCO3HABaTh IO-
TpeOHOCTh M TOTOBHOCTh K CaMO0OOpa30BaHNUIO, B TOM YHUCIIE U B paMKaX CaMOCTOSTEINb-
HOM J1eATEIbHOCTH BHE LIKOJIBI;

® OIICHMUBATh )XKM3HEHHBIE CUTYallUM C TOYKH 3peHHusi Oe3omacHoro odpasa >KU3HHM U CO-
XpaHEeHHMs 3/10pOBbS;

® OIEHMBATh HKOJOTHUECKUI PUCK B3aUMOOTHOILICHUH YeJIOBEKA U MPUPO/IBI.

e (GopMHPOBATH 3KOJIOTMYECKOE MBIIUICHHE: YMEHHE OLEHUBATh CBOIO JESATEIbHOCTb U
MOCTYNKHU APYTUX JIIOJEH C TOUKH 3PEHUs COXPAHEHMsI OKpYXKalolle cpeibl - rapaHTta
KHU3HH U OJaromnoyuus Jirojieil Ha 3eme.

MertanpeaAMeTHBIMHM pe3yJbTaTaMH H3Y4YeHHs] Kypca «XUMHs» sBisieTcss (OpMHUpPOBaHHE
YHUBEpCAJIbHBIX yueOHbIX aercTuii (VY ).
Pecynamuenvie VYT

® CaMOCTOSITENIbHO OOHapyXHUBaTh U (QOPMYIHPOBaTH y4eOHYIO IpoOiieMy, ONpeAesiTh
1eJTh y4eOHOU IeITeTbHOCTH;

® BBbIJIBUraTh BEPCUU pELICHUs MPOOJIEMbI, OCO3HABATH KOHEUHBIN pe3ynbTaT, BHIOUpATh
U3 MIPENJIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IEIN;

® COCTaBIATH (MHAMBUYAIbHO WM B TPYIIIE) IUIaH PELIeHUs IpoOIeMbl;

e paboTas 1o MIaHy, CBEpATh CBOU ACUCTBUS C LIEIbIO M, IPU HEOOXOAUMOCTH, UCIIPAB-
JIATH OIINOKN CaMOCTOSTEILHO;

e B JMajJOre C Y4YUTEJIEM COBEpPUICHCTBOBATH CAMOCTOSITEILHO BbIPAaOOTaHHBIE KPUTEPUU
OLICHKH.

lloznasamenvnvie YVJI:




aHaJM3UPOBATh, CPAaBHUBATH, KJIACCU(PUIIUPOBATH U 00001IaTh (DaKThI U SIBJICHUS. BhIsB-
JSTh PUYIWHBI U CIIEACTBHSI POCTHIX SBICHUH.

OCYIIECTBIISITh CPaBHEHUE, KIACCH(PHUKAIIUIO, CAMOCTOSITEIIBHO BBIOMpAs OCHOBAHHS U
KPUTEPUU U1 YKa3aHHBIX JIOTHUECKUX OIepalluii;

CTPOUTH JIOTHYECKOE pacCyXkJEHHEe, BKIIOYAIONIee YCTAHOBJICHHE IPUYHUHHO-
CIIEICTBCHHBIX CBSA3CH.

CO3/1aBaTh CXEMATUYECKHE MOJICNIN C BBIJCICHUEM CYIICCTBCHHBIX XapaKTEPUCTHK 00b-
eKTa.

COCTaBJISITh TE3UCHI, PA3JIMYHBIEC BUJIbI IUTAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBEIBATH HHPOPMAIIMIO K3 OJJHOTO BHJA B APYroH (TaOIUIly B TEKCT U TIp.).
YMETh OMPEENIATh BO3MOKHBIE HCTOYHUKH HEOOXOIUMBIX CBEICHUMN, MPOU3BOIUTH T10-
UCK MH(GOpMaLIMY, aHATTU3UPOBATH U OLICHUBATH €€ I0CTOBEPHOCTb.

Kommynuxamuesuwvie YVJI:

CaMocCTOSTEIbHO OpPraHMW30BbIBaTh yueOHOE B3aWMOJAEHCTBUE B Ipymme (OmpeaensiTs oOIue
LIEJIH, pacTpeAessiTh POJIM, JOrOBAPUBATHCS APYT C APYroM U T.J1.).

IInanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOIO0 NpeaMeTa

HGHTCHLHOCTB 06p830BaTeJ'IBHOl"O YUPCKACHUA 06mero 06p330BaHI/I$I B 06y‘IeHI/II/I XUMHHN OOJIK-
Ha OBITH HaIrpaBJICHA Ha JOCTUIKCHUC O6yT-IaIOHII/IMI/IC$I CJICAYIOMIUX JIMIHOCTHBIX PE3YyJbTAaTOB:

1.

2.

B IICHHOCTHO-OPUEHTALMOHHON cpepe - UyBCTBO FOPAOCTU 32 POCCUICKYI0O XUMUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHHUE K TPYAY, LI€IE€yCTPEMIEHHOCTb, CAMOKOHTPOJIb U CaMo-
OLICHKA;

B TPYJOBOH c(epe - TOTOBHOCTh K OCO3HaHHOMY BBIOOPY AajibHEHIIeH 00pa3oBaTeIbHON
TPAaeKTOpUH;

3) B nmo3HaBaTeJIbHON (KOTHUTUBHOM, MHTEIJIEKTYalbHON) chepe —MOTUBALIMS yUEHUS, YMEHUE
YIIPaBJIATh CBOEH NIO3HABATEIIBHOM 1E€ATEIBHOCTBIO.

MertanpeAMeTHbBIMHM Pe3yJIbTATAMH OCBOCHMS BBITYCKHHUKAMU OCHOBHOMW IIKOJIBI IIPOIPaMMBI
110 XUMUH SIBJISIFOTCS:

1.

3.
4.

5.

BJIa/ICHUE YHHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU JESATENBHOCTH: HAOIIO-
JIeHHe, U3MEepeHHe, SKCIIEPUMEHT, yueOHOe Hcciel0BaHue; IPUMEHEHNE OCHOBHBIX METO-
JIOB M03HaHUS (CUCTEMHO-MH(OPMALMOHHBIA aHalIW3, MOJAEIUPOBAHUE) I H3Yy4eHUs
Pa3IMYHBIX CTOPOH OKPYXKAIOUIEH NEeHCTBUTEIBHOCTH;

UCIOJIb30BAHUE YHHBEPCAIBHBIX CIIOCOOOB JESITENBHOCTH MO PELICHHUIO MPOOJIeM U OC-
HOBHBIX HHTEJUIEKTYAJIbHBIX OIEpalMid: MCIOJIb30BaHUE OCHOBHBIX HMHTEJUIEKTYaJIbHBIX
ornepanuii: popMyJIHpOBaHUE THIIOTE3, AaHATIU3 U CUHTE3, CpPaBHEHUE, 0000IIeHuEe, ChCTe-
MaTHU3alys, BEISIBJICHUE IPUUNHHO-CIIEICTBEHHBIX CBSA3EH, TOMCK aHAJIOTOB;

yYMEHHE FeHEepUPOBaTh UJEH U ONPEIENISTh CPEICTBA, HEOOXOAUMBIE I UX pealn3allui;
YMEHHUE ONpPEeNATh e U 3a/1a4i JesITeIbHOCTH, BEIOUPATh CPEACTBA pealn3aluu Helu
Y IPUMEHAThH UX Ha MPAKTHKE;

UCIOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB JJIS MOTyYEHHs] XUMHUUECKOM HHPOpMAaLIUU.

HpeI[MeTHI)IMI/[ pe3yjJbTaTaMi OCBOCHHUSA BbBINIYCKHUKAMU OCHOBHOM IIKOJIBI IporpaMmmal
0 XMMHH ABJIAKOTCH:

8 ki1acc
BorinycKHUK HAy4YUTCH:

XapaKTECPU30BaTh OCHOBHBIC METO/bI IIO3HAHMA: Ha6J'IIO)IeHI/Ie, HU3MEPCHUE, OKCIICPUMCHT,
OIIMCHIBATh CBOMCTBA TBép,[[BIX, KUIKHUX, T3.3006p33HBIX BCIICCTB, BBIACIIAA UX CYILC-
CTBCHHELIC ITPHU3HAKU;

PACKpPBIBATHL CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHH «aTOM»,KMOJICKYJIa», «XHUMU-
YeCKuH QJICMCHT», «IIPOCTOC BCHICCTBO», «CIOKHOC BCUICCTBO», «BAJICHTHOCTBLY», «XU-



MUYECKasi peaKIus», UCTIOJb3Yys 3HAKOBYIO CUCTEMY XHUMUU;
PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHOM TEOpHH;

pa3nuyaTh XUMHYECKHE U (PU3NYECKUE SIBICHUS;

Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;

OTIpEIEIISATh COCTaB BEUIECTB M0 UX (hopMyIiaMm;

OTIpeEIsATh BAJICHTHOCTh aTOMa 3JI€MEHTa B COCIMHEHUSX;

OMPEIEIATh TUIl XUMUYECKUX PEaKIIi;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUUYECKUX PEaKIIHii;

BBISIBJISITH MPU3HAKH, CBUJETENILCTBYIOIINE O MPOTEKAaHNH XUMUYECKON PEaKINH MPH BbI-
MOJITHEHUU XUMHUYECKOTO OIIbITA;

COCTaBJIATH (OPMYIIbI OUHAPHBIX COEIMHEHUI;

COCTABJISITh YPABHEHMS] XUMHUECKUX PEAKIIHIA;

co0oaTh mpaBuiia 0e30MmacHoON paboOThI IPU MPOBEICHUH OTIBITOB;

M0JIb30BaThCs 1a00PaTOPHBIM 00OPYIOBAHUEM U TTOCYAOH;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChI BEIIECTB;

BBIUUCIIATH MaCCOBYIO JIOJII0O XUMHUYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCIHMHEHUS;
BBIYUCIISATH KOJIMYECTBO, 00BEM UITM MacCy BEIIECTBA MO KOJUYECTBY, 00beMy, Macce pe-
areHTOB WU MPOJIYKTOB PEAKIIUU;

XapaKkTepu30BaTh PU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOZOPOJA;

MOJIy4aTh, COOMPATh KUCIOPO.I U BOJIOPO;

pacrno3HaBaTh ONBITHBIM IMyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;
pacKpbIBaTh CMBICT 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3PPEKT peakinmy», «MOISIPHBIA 00BEMY;
XapaKTepU30BaTh (PU3NUECKUE U XUMUIECKHUE CBOMCTBA BOIBI;

PacCKpBIBATh CMBICIT TIOHATUS «PaCTBOPY;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH pACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCTMHEHUS U3yYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;
XapaKTepu30BaTh GU3NIECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOpPTaHUYE-
CKHX BEHISCTB: OKCUJIOB, KUCJIOT, OCHOBAHHM, COJICH;

ONpeNesATh NPUHAAIICKHOCTh BEUIECTB K OMPEACICHHOMY KJIacCy COeAMHEHUN;
COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUI M3YUCHHBIX KJIaCCOB;

MIPOBOJIUTH OTBITHI, TOJTBEPIKTAFOIINE XUMHYECKHE CBOMCTBA N3YUCHHBIX KJIACCOB He-
OpPTraHUYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM MIYTEM PACTBOPHI KMCIIOT U IIET0YEH 110 U3BMEHEHUIO OKPACKU
WHIIUKATOPA;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEX]y KJaCCaMU HEOPTraHUYECKUX COETMHEHMUI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona . 1. Menneneesa;

OOBSACHITh (PU3UUECKHI CMBICT aTOMHOTO (ITOPSIIKOBOTO) HOMEpa XMMUYECKOTO dJIEMEH-
Ta, HOMEPOB IPYMIIbI U Iepuoa B nepuoauyeckoi cucreme . . Menneneena;



O0OBSACHSITH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOWCTB JIEMEHTOB B IIpe/ie-
JlaX MaJIBIX TIEPUOIOB M TJIaBHBIX MOATPYIIII;

XapaKTEepU30BaTh XUMUYECKUE AIEMEHTHI (0T BOJOPO/Ia 10 KaJIbIIMsI) HA OCHOBE UX I0-
JokeHHs B ieproanyeckoi cucteme JI. . MenneneeBa 1 0COOEHHOCTEH CTPOSHUS UX
ATOMOB;

COCTAaBJISITh CXEMbI CTPOCHHMS aTOMOB TEePBbIX 20 3JIEMEHTOB MEPUOIUUECKON cucTeMbl /1.
W. Menneneena;

PacCKpbIBATh CMBICII MOHATUM: «XUMUYECKasl CBSI3bY», «IIEKTPOOTPHUIATEIHHOCTDY;
XapaKTEPU30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTAILTMIECKOM
pelETKY;

OTIPEICATH BUJl XUMHUYECKOU CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX

M300pakaTh CXEMBI CTPOSHUS MOJICKYII BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMH XU-
MHYECKUX CBA3EH;

9 kiacc
BbInyCKHUK HAYYHUTCSH:
PacKpbIBAaTh CMBICIT IIOHATHH «HOHY, KKATHOHY,«aHHOHY,«AJICKTPOJIUTHI, «HEIICKTPOJIHU-
TBI»,«AJICKTPOJIUTHYCCKAS TUCCOIUAITNS, «OKHCIIUTEIb), «CTEIIeHb OKHCIIC-
HHS», <BOCCTAHOBUTEIIbY, KOKHUCIEHUEY, KBOCCTAHOBICHHEY;
OTIPEICIIATH CTEIIEHb OKHUCICHUS aToOMa 3JICMEHTA B COSJIMHEHUH;
paCKprBaTB CMBICJI TGOpI/II/I BHGKTpOHHTHqGCKOﬁ JUucconuanuu,
COCTaBJIATh YPABHEHUS SJIEKTPOJUTHUECKON TUCCOLMAIMU KUCIIOT, IIEJI0Y€EH, COJIEH;
OOBSICHATH CYITHOCTh MPOIECCa AMEKTPOIUTUYECKON TUCCOLUALMU U PeaKIIUi HOHHOTO
oOMmeHa;
COCTaBJIATh TOJHBIE U COKpAIIEHHbIE HOHHBIC YPaBHEHUS peaKiii 0OMeHa;
OHpGHGJ’IHTB BO3MOXHOCTH HpOTCKaHI/Iﬂ peaKuHﬁ HNOHHOTO O6M€Ha;
MPUBOAUTH PEAKINH, IOATBEPKAAIOIINE KAUECTBEHHBII COCTAaB Pa3JINYHbIX BEILIECTB;
ONpeNENATh OKUCIUTENb U BOCCTAHOBHTEIID;
COCTaBJISATH ypaBHCHI/Iﬂ OKHUCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/II\/'I;
Ha3bIBaTh (PaKTOPBHI, BIUSAIOLINE HA CKOPOCTh XMMUUYECKOM peaklnu;
KIACCU(UIIUPOBATE XUMHUYECKHE PEAKIIMU TI0 PA3IMYHBIM MTPU3HAKAM;
XapaKTEepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBaMH HEMETAJI-
JIOB;
HpOBO}II/ITB OIIBITHI ITO nonyqumo, CO6I/IpaHI/IIO nu I/I3y"IeHI/IIO XUMHUYCCKUX CBOI\/’ICTB ra3o-
00pa3HBIX BEHIECTB: YTIEKUCIOrO ra3a, aMMHaKa,
pacro3HaBaTh OMBITHBIM MMYyTEM Tra3000pa3HbIC BEIIECTBA: YIIICKUCIBIN a3 1 aMMHUAK;
XapaKTEepU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBATh OPTaHUYECKHE BEIIECTBA MO UX (GOopMyJie: MeTaH, dTaH, STUJICH, METaHOI, dTa-
HOJI, IJIMLIEPUH, YKCYCHAsl KMCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEapUHOBAs KUCIIOTA,
OJIEMHOBAas KUCJIOTa, TJII0K03a;
OLICHUBATh BIIMAHUE XUMUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEH CPEeibl HA OPraHU3M 4Yeslo-
BEKa;

IrPaMOTHO OOpaIaThCs C BEMIECTBAMHU B IMIOBCETHEBHOM JKU3HH;



® ONpeneNsITh BO3MOXHOCTh IPOTEKAHUS peaKIMii HEKOTOPBIX MpPECTaBUTENeH opraHuye-
CKHX BEILECTB C KUCIOPOJIOM, BOJOPOIOM, METAIIIIaMH, OCHOBAHUSIMHU, T'aJIOT€HAMH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

* BBIIBUIaTh U MPOBEPSTH SKCIEPUMEHTAIBHO TMIIOTE3bI O XMMUUYECKHUX CBOWCTBAX Be-
IIECTB Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHUE pEaKLnu, O
XapakTepe U MPOIyKTaX Pa3IMUHbIX XUMUYECKUX PEAKIU;

* XapaKTepU30BaTh BEILECTBA 10 COCTABY, CTPOCHHUIO U CBOICTBAM, YCTaHABJIUBAIOT
IIPUYMHHO-CJIEICTBEHHBIE CBA3M MEKY JaHHBIMU XapaKTEPUCTUKaMU BEILIECTBA;

® COCTaBJISATh MOJIEKYJIIPHBIE U NIOJHBIE HOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM,;

® IPOTHO3MPOBATH CLIOCOOHOCTH BELIECTBA NPOSIBIATH OKHCIUTEIbHBIC I BOCCTAHO-
BUTEJIbHBIE CBOMCTBA C YUETOM CTEIIEHEN OKUCICHUS 3JIEMEHTOB, BXOJAIINX B €r0 COCTaB;

® COCTaBJIATh YPAaBHEHUS PEAKLMM, COOTBETCTBYIOIIUX I10CIIEI0BATEIbHOCTH IPEBPA-
LICHUI HEOPraHUYECKUX BEILECTB PA3IIMYHBIX KJIACCOB;

* BBIIBUIaTh U MPOBEPSTH SIKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3yJIbTaTaX BO3AEHCTBUSA
pas3InYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOM peaKinu;

* HUCHOJb30BaTh MPUOOPETEHHBIE 3HAHUS JUIsl SKOJIOTHYECKH I'PaMOTHOI'O TIOBEACHUS B
OKpYXarollen cpene;

* UCHOJb30BaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIETEHILIMH IIPH BBITOJIHEHUH ITPOEKTOB
U yueOHO-HCcCIe10BaTeNbCKUX 3aa4 110 U3YyYEHUIO CBOWCTB, CIIOCOOOB MOIYYEHUS U pacro3Ha-
BaHUs BELIECTB;

* 00BEKTHBHO OLIEHUBATh HH(OPMALIMIO O BEIIECTBAX M XUMUUECKHUX IPOLECCAX;

® KPUTHYECKH OTHOCHTBHCS K IICEBJIOHAYYHOU MH(POPMALIMHU, HEA0OPOCOBECTHOM pekia-
M€ B CpeJICTBaX MaccoBOW MH(pOpPMaLINY;

* 0CO3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUI 110 XUMUU JJIs1 IPAKTUYECKOH J1eATeNb-
HOCTHU YEJIOBEKa;

* CO3JAI0T MOJIENH U CXEMBI JUIS pelIeHMs y4eOHBIX U M03HABATEIbHBIX 33a4; TIOHU-
MaTh HEOOXOAMMOCTh COOIOICHUS MTPENNIMCAHU, TPEAJIaraeéMbIX B HHCTPYKLHUSAX 110 UCIOJIB30-
BaHUIO JIEKAPCTB, CPEJICTB OBITOBOW XUMHHU U AP.



4. Conepxanne yueOHOro npeamMera XuMus
8 knacc

HavaabHble NOHATHA M 3aKOHbI XUMHUH

Tema u BemectBa. CBOMCTBA BEIIECTB. DTAJIOHHBIE (PU3MUECKHE CBOWCTBA BellecTB. Ma-
TepHualibl U MaTepuanoBefeHue. Poib XUMHM B )KM3HH COBpPEeMEHHOro obmiectBa. OTHOIICHHE
obmrecTBa K XUMHUH: XeMornst 1 xeMohoowus.

Meroap! nzydenus xumuu. Habmonenne. DxcriepumenT. MonenupoBanue. Mozaenu mMa-
TepUaIbHbIC U 3HAKOBHIE WJIM CUMBOJIbHBIC.

lNa3bl. XKunkoctu. TBEpabie BemecTBa. B3anMHble MEPEXObl MEXAY arperaTHbIMH CO-
CTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyONIMMaIivs) U JecyOnumarivsi, KOHACHCAIlUS M UCTIapeHue,
KPUCTAJUTU3ALIUS U TIJIaBJICHUE.

®uznueckue sBieHUs. YUCThIe BENIECTBA U CMECU. [ OMOT€HHBIE U TE€TEPOre€HHbIE CMECH.
Cwmecu ra3zoobpassble, xuakue u TBépabie. CrocoObl pa3AeneHusl CMeceii: MeperoHKa, uiu Ju-
CTWILISILUS, OTCTauBaHME, (PUIBTPOBAHME, KPUCTAUIM3ALMSA WIM BBINapHUBaHUE. XpoMaTorpa-
¢us. [Ipumenenue 3TUX crnocoOoB B 1aOOPATOPHON MPAKTHKE, HA TPOU3BOJCTBE U B OBITY.

XUMHUYECKHE DJIEMEHTHI. ATOMBI U MOJIEKYJBI. [IpoCThie M CIIOXHBIE BelIecTBa. AJUIO-
Tponusi Ha mpuMepe Kuciopoaa. OCHOBHBIE MOJIOKEHUSI aTOMHO - MOJIEKYJIsipHOro yuenus. No-
HbI. BenecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

3HaKu (CHMBOJIBI) XUMUYECKHX JIeMEHTOB. H(DOpMaIHs, KOTOPYIO HECYT 3HAKU XHMH-
YECKHUX HJIEMEHTOB. DTHUMOJIOTHSI Ha3BaHMM HEKOTOPHIX XUMHUYECKHX 3JeMeHTOB. [lepuomanye-
ckas Tabnuia xumudeckux anemeHTo Jl. M. MenneneeBa: KOpOTKONEPUOAHBIN U IMHHOIIEPHU-
onHbIi BapuaHThl. [lepuoas! u rpynmel. [aBHas v moOoYHAs MOATPYMIEI, Wik A- U b-Tpymnmsl.
OTHOcuTeNbHAs aTOMHAs Macca.

Xumuyeckue ¢opmynsl. Uuaexcel u koddduimenTsl. OTHOCUTENbHAS MOJICKYIISIpHAS
Macca. MaccoBas 107151 XUMHUYECKOTO 3JIeMEHTa B coenuHeHuu. Mudopmarius, KOTopyro HECyT
XUMUYECKHUE (POPMYIIBI.

BanentHocTh. CTpyKTypHBIE POpMYsIbl. XUMHUECKHE JIEMEHTHI ¢ IOCTOSTHHOM U mepe-
MEHHOM BaJICHTHOCTHIO. BBIBOA (hopmyiibl coerHeHus 10 BaieHTHOCTU. OnpeiesieHue BaJIeHT-
HOCTH XMMHUYECKOTo 3yieMeHTa 1o (opmyne BemecTBa. CocTaBieHHe Ha3BAaHUN COEIMHEHMIA,
COCTOAILIMX W3 ABYX XMMHUYECKHMX 3JIEMEHTOB, M0 BAJIEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB.

Xumuueckue peakuuu. PeareHTsl U NpoAayKThl peakuuu. [Ipu3Haky XMMUYECKHUX peak-
IUi. YCI0BUSA UX NPOTEKAHMS U NpeKpalleHus. Peakuuu ropeHus. JK30TEpPMUUECKUE U H0-
TEPMUYECKUE PEAKIIUH.

3aK0H COXpaHEHMsI MACChl BEIIECTB. XUMHUYECKUE ypaBHEHHUs. COCTaBJICHHE XHUMHUYE-
ckux ypaBHeHHH. NHDopMains, KOTopyro HECET XUMUUYECKOE YPaBHEHHUE.

Knaccudukanus XUMHUECKUX pEaKIUid MO COCTaBY M YUCIY PEAareHTOB U MPOJYKTOB.
Tunel XUMUYECKUX peakiuii. Peakiiuu coenHeHus, pa3IoKeHus, 3amenieHust u oomena. Kara-
JU3aTOPBI U KaTalu3.

JleMoHCTpanuu
*  Kosuiekuus MaTepualioB U U3JETUN U3 HUX.
*  Mogenu, UCToIb3yeMbIe Ha YpoKax (pu3uKu, OMOJIOTHHU U Teorpaduu.
*  OObEMHBIE U HIAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKHUX BEIIECTB.

* Mopaenu KpUCTaIUIMYECKUX PEIIETOK.



N OGRWNE

JIOTHEI.

Cobupanue npudopa 171 MOoTydeHHsI ra3a U MpoBepKa ero Ha FrepMEeTUYHOCTb.
Bosronka cyxoro nbja, iiojga uin HapTaliuHa.

ArperatHble COCTOSIHUSI BOJIBI.

Pa3znenenne 1ByX HECMEIMIMBAIOIINUXCS KUAKOCTEN C IOMOUIBIO JEIUTEIIBHON BOPOHKHU.
Juctumistop u ero pabora.

YcranoBka a5 punbTpoBaHus u e€ pabora.

YcTaHoBKa 715 BeITapuBaHus U €€ padoTa.

Komnekuust ObITOBBIX TPUOOPOB 17151 GUIBTPOBAHMS BO3AyXa.

Pasnenenue kpacsiiero BeuiecTBa guomMacTepa ¢ IOMOIIbI0 OyMa)KHOM XpoMaTorpaduu.
Monenu aJuioTponHbIX MOAUGUKALUN YIIIepoa U CEphl.

[Tonyuenue o30Ha.

Hoprpers M. 4. Bepriennyca u JI. . Menzeneesa.

KopoTkoneproaublil ¥ JUIMHHONEPUOAHBIN BapuaHThl [lepuonnueckon cucrems! 1. 1.
Menneneena

KoHcTpyrpoBanue mapocTepKHEBbIX MOJEIEH MOJIEKY.

Arnmapar Kunmna.

Paznoxxenue 6uxpomara aMMOHUSI.

['openue cepbl 1 MAarHUEBOMU JICHTBI.

[Toptpersr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS! MAacChl BEILIECTB.

['openue ocdopa, pacTBoOpeHnE NPOAYKTa TOPEHUSI B BOJIE U UCCIIEIOBAaHUE MOTY4YEH-
HOTO PacTBOpa JaKMYCOM .

B3anMopeincTBre COISTHOW KUCIIOTHI C IIMHKOM.

[Tomyuenue runpoxcuaa meau(Il) u ero pasznokeHue Mpu HarpeBaHUU.
JlabopaTropHblie ONBITHI

O3HakoMJIEHHE ¢ KOJUIEKIIHEeN 1a00paTOpHOM MOCYAbI.

[TpoBepka npubopa AJis MOJTy4YEHUs Ta30B Ha TEPMETUYHOCTD.

O3HakoMJIEHHE ¢ MUHEpaJIaMH, 00pa3yIOLUIMMH TPAHMUT.

[TpuroTtoBneHne reTepoOreHHO cMecH MOPOILIKOB CEPHI U JKeJe3a U UX pa3JieieHHE.
B3aumopeiicTBie pacTBOpOB XJIOPUAOB U MOIUAOB KaJlusl C paCTBOPOM HUTpaTa cepedpa.
[Tonryuenue rugpokcua menu(ll) u ero B3aumosielicTBue ¢ cepHON KMCIOTOM.
B3anmoneiicTBre pactBopa coibl ¢ KUCIOTOM.

[IpoBepka 3aKoHA COXpaHEHHUS MAacChl BEIMIECTB HA IPUMEPE B3AMMOJICHCTBHS METOYN U KUC-

9. TlpoBepka 3aKOHAa COXPAaHEHHS MAcChl BEMIECTB Ha NMPUMEPE B3aUMOIEHCTBUS WIENOYH U
conu sxenesa (11I).

10. Pasnoxenune nepokcuaa BOZOpoaa ¢ MOMOIIBIO okcuaa Maprarna (IV).

11. 3amemenue xene3oM MeaH B MEJHOM KYIIOPOCE.

IIpakTnyeckune padoThl

1.

3HaAKOMCTBO ¢ JIaDOpaTOpHBIM oOopyaoBaHueM. [IpaBuiia TEXHUKU O€301aCHOCTH TMPHU

pabote B kabuHeTe XumMun. HekoTtopsie BUIBI padoT.

2. AHamW3 MOYBHI



BaxHelilue npeacraBuTe/ M Heoprannyeckux Bemects. KosimyecTBeHHbIe OTHOLIEHUS B
XUMUH
CocraB Bo3nyxa. [lonsTre 00 00bEMHOM 10I€ KOMIIOHEHTA MPUPOIHON Ta30BOM cMECH —
BO3ayXa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOM CMECH 1O €ro 00beMHOM J0J1e M HA00OPOT.
Kucnopoa. O3on. [Monydenne kuciaopoaa. CoOupanue u pacro3HaBaHUE KHUCIOPOa. XUMHU-
YECKHe CBOMCTBA KUCIIOPO/Ia: B3aUMO/ICICTBHIE ¢ METaJlJIaMH, HEMETaJllIaMU U CJI0KHBIMU Bellle-
ctBamu. [Ipumenenue kucnopoaa. Kpyroopor kucioponaa B mpupoe.
Oxkcunpl. O6pazoBaHre Ha3BaHUN OKCUIOB O Ux Gopmynam. CocraBieHue Gopmyi OKCH-
JIOB 110 MX Ha3BaHUsM. [IpencTaBuTen OKCUIOB: BOJAa U YIIICKUCIIbIN a3, HerameéHas U3BeCTh.
Bonopon B mpupoae. dusnuecknue u XuMUYECKHUE CBOMCTBA BOJIOPOA, €T0 MOJIYUCHHUE U
MIpUMEHEHUE.
Kucnotsl, ux coctaB u kinaccupukanus. Maagukaropsr. Tabmumna pactBopumoctu. Cosi-
Hasl U CepHasi KUCIOTHI, UX CBOMCTBA U MPUMEHECHHE.
Conu, ux coctaB u Ha3BaHus. PactBopumocTs coseit B Bojae. [IpeacraBurenu coneii:
XJIOpU HaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.
[Tocrosiunas ABoraapo. KonuuectBo Bemectsa. Monbs. Mosnsipunas macca. Kpatasie eau-
HUIBI U3MEPEHUS KOJIMYECTBA BEIECTBA — MHJLTUMOIb U KUJIOMOJIb, MUJLTUMOJISIPHAS] U KHJIO-
MOJISIpHAsI MacChl BEIIECTBA.
Pacuérel ¢ MCmonp30BaHMEM TMOHSATHUN «KOJUYECTBO BEILIECTBA», «MOJIpHAs Maccay,
«IOCTOSIHHAS ABOTAIPO».
3akoH ABorazipo. Momsipabiid 00bEM ra3000pa3HbIX BeecTB. OTHOCUTENbHAS TUIOT-
HOCTb OJIHOT'O T'a3a Mo JIPyromy.
KpaTtHble eIMHUIIBI H3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00beMbI Ta3000-
pa3HbIX BEUIECTB.
PacuéTel ¢ KCNONB30BAHMEM MOHATHUH «KOJIMYECTBO BEIIECTBA», «MOJSpHAs Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSTHHAs ABOTaIPO».
Pacuérel ¢ MCMOnb30BaHMEM TMOHSATUN «KOJUYECTBO BEIIECTBA», «MOJIpHAs Maccay,
«MOJISIPHBIN 00BEM Tra30B», «UUCIIO ABOTaIpO».
I'uapocdepa. KpyrosopoT Bozsl B nipupoe. Pu3ndeckue 1 XUMUYECKUE CBOWCTBA BOJIBI:
B3aMMO/JICUCTBUE C OKCUIAMHU.
OcHoBaHusl, Ux coctaB. PacTBOpuMOCTh OCHOBaHUM B BoJE. MI3MeHeHHe OKpacKu MHAM-
KaToOpoB B 1IeNI0UHOU cpeae. [IpeacraBurenu menodeit: ruJpoKCU bl HaTPUsl, KaJIUs U KaJIbLIMs.
PacTBopuTens u pactBopéHHoOe BemecTBO. PactBopsl. PacTBOopenue. I'uaparsl. MaccoBas
JI0JIsI PaCTBOPEHHOIO BEIIECTBA. Pacy€Thl, CBA3aHHBIE C MCIOJIb30BAHUEM MOHITHUS «MaccoBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.
JleMoOHCTpaL UK
* OmnpeneneHue cosiepkaHus KUCIOPOa B BO3IyXe.
* [lonmyuenue KuCIOpOa Pa3I0KEHUEM ITIEpMaHTaHATa Kalus U TIEPOKCUIa
BOJIOpOJA.
* CoOupaHnue METOJ0M BBITECHEHHUSI BO3yXa U BOJIBI.
* Pacno3HaBaHue KHCIOpOoAa.
* Topenue maruus, xenesa, yris, cepsl u Gpocdopa B KucIOpoIe.
¢  Komnekius OKCUI0B.
* [lomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPOJIA.
* ['openue Bomopoaa.



* BsaumopeiictBue Bogopoaa ¢ okcuaom meau(ll).

*  Kosuiekius MUHEPAJIbHBIX KUCIIOT.

* [IpaBwmiio pa3zbaBiaeHUsI CEPOM KUCITOTHI.

* Kosmekmus coieii.

* TaGnuma pacTBOPUMOCTH OCHOBAHHH, KUCJIOT U COJICH B BOJIC.

* HekoTopble MeTalJIbl, HEMETAJIJIbI K COCIMHEHHUSI KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
*  Mogenb MoJIsIpHOTO 00BEMA Ta3000pa3HBIX BEIICCTB.

JlaGopaTopHbie ONBITHI

12. TlomyrHeHME M3BECTKOBOM BOIKI IIPH IIPOIYCKAHUH YTIIEKHCIIOTO ra3a.
13. Ilonydenue BogOpOAa B3aMMOAECHCTBHEM LIMHKA M COJISHON KHUCIIOTEL
14. PacnosnaBanue KMCIOT MHAUKATOPAMHU.
15. U3menenue oKkpacku UHIMKATOPOB B IIEIOYHOMN CPEJIE.
16. Osnakomienue ¢ npenaparaMy IOMalIHEH WM INKOJLHON aNTEYKd — PAacTBOPAMH IIe-
poKcHaa BOAOPOa, CHUPTOBOM HACTOMKHK MOJa U HAIIATHIPHOTO CIIUPTA.
IpakTnyeckne padoThl
3. Ilonyuenue, coOMpaHue U paclo3HABAHUE KHUCIOPOJIA.
4. Tlonyyenue, COOMpaHUe U PaCcIO3HABAHUE BOAOPOJIA.
5. IIpurorosieHUe PaCTBOPOB COJIEN C UX 3aJaHHON MACCOBOM JOJIEN.
OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHU I
O06o0meHne cBeleHni 00 OKCHaax, X KiacCupUKaIluU, Ha3BaHUAX U cBorcTBaX. CriocoObl
MOJIYYEHHUS] OKCUIOB.

OcHoBaHusl, UX KiIaccuuKaiys, Ha3BaHUSI U CBOMCTBA. B3anmoelicTBre ¢ KUCIOTaMU,
KHCJIOTHBIMH OKCHJaMU U cojisiMu. Pa3noskeHne HepacTBOPUMBIX OCHOBaHHM. CriocoObl Mmoiry-
YEeHHS OCHOBAHMUIA.

Kucnotsl, ux knaccudukanus u HazBanus. OOIMe XMMUYECKHe CBOMCTBA KUCIOT. B3a-
MMOJCICTBUE KUCIOT ¢ METalNIaMU. DJEKTPOXUMHUYECKUHN psJl HAnpsLDKEeHUH MeTaiioB. B3au-
MOJICMCTBUE KHCIIOT C OKCHUAAMHU MeTauioB.B3auMozaeiicTBue KUCIOT C OCHOBAHMSIMU — pEaK-
s Heltpanuzaiuu. BzaumoseiictBue kucinot ¢ consmu.llonydenre GeCKUCIOPOTHBIXU KHC-
JOPOACOJEPKAIINUX KUCIIOT.

Counn, ux kiaccudukanus u cBoiicTBa. Bzaumoneiictsue coneit ¢ MetaiiamMu, 0coOeH-
HOCTH ATUX peakiui. BzanmoieiicTBre conen ¢ CONsIMH.

['eneTndeckue psiipl MeTaIa 1 HeMeTasuta. [ eHeTudeckas CBsI3b MKy KilaccaMmu He-
OpTaHUYECKHUX BEIIECTB.

JlaGopaTopHbie ONBITHI

17. BzaumogpelicTBre OKCUIA KaIbIH C BOIOM.

18. ITomyTHEHME N3BECTKOBOM BOJIBI.

19. Peakuus neiirpanusanyn.

20. TTonyuenue ruapokcuaa meau (1) u ero B3anmMoaeicTBIE C KMCIOTOM.
21. Paznoxenne ruapokcuna meau (1) mpu Harpesanum.

22. B3anMoeiicTBIE KUCIIOT ¢ METaJIaMH.

23. B3anuMoIeiiCTBIE KUCIIOT C COJISIMH.

24. O3HaKOMIIEHHE C KOJUIEKIIUEH COJIEH.

25. B3aumoneiicteue cynbgara meau(Il) ¢ xemesom.



26. B3anmoieiicTBIe coeli ¢ COSIMH.

27. Tenerndeckas cBA3b HA IPUMEPE COCAUHEHHUI MEIH.
IpakTnyeckmne padoThl

6. Peuienue sKCreprMEHTATBHBIX 3a1a4.

Iepuoauuecknii 3axoH u [lepnoanyeckas cucreMa XUMHYECKHX JIEMEHTOB
. . MenaeJieeBa U CTPOEHHE aTOMa
EcTtecTBeHHbIE CEMENCTBA XUMUYECKHUX AJIEMEHTOB: IICJIOYHBIE U IIEJIOYHO3EMEIbHBIE Me-
TaJIJIbl, TaJOTeHbl, MHEPTHbIE (Oiaropoansie) ra3pl. AMGOTEpHOCTh. AM(OTEpHBIE OKCHIBI H
ruapokcuabl. KoMIiekcHbIE COMu.

Ortkpeitue . . MengeneesbiM [leprnoandeckoro 3akoHa u coznanue um [lepuoanue-
CKOM CHCTEMbI XMMHYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEACHHS O
CTPOCHHUH aTOMOB. JloKa3zaTenbCcTBa CIOKHOCTH CTpoeHus atoMoB. OnbiTel Pezepdopaa. [lnane-
TapHas MOJEIIb CTPOCHHS aToMa.

CocraB aTOMHBIX sJIep: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAsi Macca. Bzaumo-
CBSI3b MOHSATUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTPOEHHUE SJIEKTPOHHBIX YPOBHEH aTOMOB XMUMHYECKUX 3Jie-
MeHTOB NeNe 1-20. [ToHsiTue 0 3aBEpPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnyeckuil cmbica cumBoivku llepuogmueckoit cuctemel. CoBpeMeHHas
dopmynupoBka [leproauyeckoro 3akoHa. MI3MeHeHHs] CBOMCTB 3JIEMEHTOB B IEPUOJIaX U TPYII-
nax, Kak (QyHKITUSI CTPOCHUSI DJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTrKa dJIeMeHTa-MeTaJljla U 3JIEMEHTa-HeMeTalljla o uX noJioxkeHuto B [lepu-
OJIMUECKON cucTeMe XuMHuYeckux ajiemMeHToB 1. 1. Menpeneera.

JleMoOHCTpaL U
*  Paznmuunbie GopMbl TAOJIUI] TEPUOANIECKON CHCTEMBI.
* MoguenupoBanue nocrpoenus Ilepuonnueckoit cucremsl Jl. . Menneneesa.
* Mojenu aTOMOB XUMHUYECKUX JIEMEHTOB.
* Mojenu aTOMOB 3JIeMEHTOB 1—3-T0 1mepro 0B
JlabopaTopHble ONBITHI.
28. Tonyuenne aM(pOTEPHOrO MHAPOKCHIA U UCCIIETOBAHUE €T0 CBONCTB.

XumMnueckas cBsi3zb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

HNonnas xumuueckasi cBsa3b. MoHbI, 00pa3oBaHHbIE aTOMaMU METAJIJIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHMsS MOHHOM CBS3M JUIl OMHApHBIX coeAuHEHUH. VloHHBIE KpHCTalIMuecKue
pPEemETKN M (PU3NUECKUEe CBOMCTBA BELIECTB C 3TUM THUIIOM peiiérok. [loHsaTue o GpopmynbHOMA
€JIMHULIE BEIECTBA.

KoBanentHas xumuueckasi cBsi3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (popmyibl. KoBaneHT-
Hasl HemoJsipHas cBsi3b. Cxembl 00pa30BaHUs KOBAJIEHTHOM CBSI3U /JIsi OMHAPHBIX COEAMHEHUH.
MounekynsspHble U aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH, M CBOMCTBA BEUIECTB C 3THM THIIOM
pPEUIETOK.

DNEeKTPOOTPULIATENIBHOCTD. Psj anekTpooTpunarenbHocTd. KoBaneHTHas nossipHas Xu-
mMu4deckasi cBsi3b. Jumons. CxeMbl 00pa3oBaHusl KOBAJICHTHOMN MOJNAPHON CBSI3W AJIsi OMHAPHBIX
COCIMHEHUN. MOJEKyJIsSIpHbBIE U aTOMHBIE KPUCTAIUIMYECKUE DPELIETKH, CBOMCTBA BELIECTB C
9TUM THUIIOM PEIIETOK.



Merannuyeckass XUMUYECKas CBSI3b M METAJNIMYECKask KpucTajuimyeckas pemerka. CBou-
CTBa BEILECTB C TUM THUIIOM PEIIETOK. Equnas mpuposa XMMUYECKUX CBS3EH.
Crenens okucienus. CpaBHEHUE CTEIICHU OKHCIIEHUs U BasieHTHOCTH. [IpaBuiia pacuéra
CTETIeHEH OKUCIIEHUS 10 (PopMysIaM XUMHUYECKUX COCIMHEHUH.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OIpenencHue CTeNeHel OKUCIEHUS JUIs
3JIEMEHTOB, OOPa3yIOIIMX BELIECTBA Pa3HbIX KJIACCOB. Peakiuym MOHHOro oOMEHa M OKHCIH-
TEIbHO-BOCCTAHOBUTENIbHBIE peaklUU. OKHUCIUTENb U BOCCTAHOBUTENb, OKACICHHE U BOCCTa-
HoBiIeHHE. COCTaBICHUE YPAaBHEHHH OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN METOAOM
3JIEKTPOHHOTO OajaHca.
JleMoOHCTpaL U
* Buzeo ¢pparmenTsl U ciaiinpl «MloHHAsS XUMUYECKask CBSA3b ».
* Koureknus BemecTB ¢ MOHHOM XUMUYECKOU CBA3BIO.
* Mogenu MOHHBIX KPUCTALNIMYECKHUX PEIIETOK.
* Buneodparments! u cnaiiasl «KoBaneHTHass XUMUYECKas CBS3bY.
* Korekuus BemeCcTB MOJIEKYJIIPHOTO M aTOMHOT'O CTPOCHHUSL.
* Mopgenyu MONEKYJISPHBIX U @TOMHBIX KPUCTAJNINYECKUX PEIIETOK.
* BuzaeodparmMeHTsl U cnaiiipl «MeTaanueckasi XMMUUECKas CBSI3b.
*  Komrekuus «MeTauibl U CIIIIaBbD».
* BsaumopeiicTBHe LUHKA C CEPOil, CONTHOI KucnoToit, xiopumom meau (11).
* T'opeHue maruums.
* B3saumoneilicTBue XJIOPHOU U CEPOBOJOPOIHON BOJIBI.
JlabopaTopHbIe ONBITHI
29. U3rortosieHne MOJIENH, HILTIOCTPUPYIOIIEN CBOMCTBA METATTMYECKON CBS3H

9 knacc
IloBTOpEeHne u 00001MIeHHe CBeIeHUIT 10 Kypcy 8 kiacca

bunapusie coequnenus. OKcubl coneoOpasyrole U Heconeoopasyromue. I napokcu-
JIbl: OCHOBaHUs, aM(pOTepHbIe, KUCI0Thl. CpeaHue, KUCable, OCHOBHBIE COJIH.
O060011eHre CBeICHUI 0 XUMUYECKUX peakiusax. Kinaccuukanus XuMHUYecKuX peak-
UH MO0 Pa3IMYHBIM OCHOBAHUSIM: COCTABY M YUCITYy pearupyronX U 00pa3yoluXxcs BeleCTB,
TerioBoMy 3¢ (deKTy, HanpaBIeHUIO, U3MEHEHHIO CTETIEHEH OKUCIIEHHUS JIEMEHTOB, 00pa3yto-
[IMX pearupyrolye BemecTna, ¢pase, UCIoIb30BaHUIO KaTalu3aTopa.
IToHsATHE O CKOPOCTH XUMHUECKOHN peakiny. PakTOpsl, BAUSAIOLINE HA CKOPOCTh XUMH-
YEeCKUX peaKLUil: IpUpoJa pearupyrolluX BEIIECTB, UX KOHLUEHTpALHsl, TEMIEpaTypa, II0Malb
CONPUKOCHOBEHMSI, HAIMUME KaTanu3aropa. Karanus.
JleMoOHCTpaLun
* (O3HaKOMIJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.
* O3HaKOMIJIEHHME C KOJJIEKIIMSIMU OKCUOB, KUCIIOT U COJIEH.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT IPUPO/Ibl pearupyrouuX BEIIeCTB.
* 3aBHCHMOCTb CKOPOCTH XUMHUYECKOHW PEaKIMU OT KOHLIEHTPALMK Pearupyromnux Be-
IIECTB.
* 3aBHCUMOCTH CKOPOCTH XMMHUYECKOU PEAKIIUH OT TIOIIaaN
COIIPUKOCHOBEHUS PEarupyroliyux BeECTB (KKUIALIMHA CI0i»).



* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT TeMIEepaTyphl pearupyomux BeIecTB.
JlaGopaTopHble ONBITHI
BzaumopeiicTBue aMMHuaka v XJ0poBOJAOPOAA.
Peakuusa HelTpanu3anuu.
Hab6nronenue TernoBoro 3 dexra peakuy HeUTpaIu3aiuH.
B3aumMopeiicTBre cepHoi KUCIOTHI ¢ okcuaoM Meau (11).

Paznoxenue IEPOKCHU A BOAOPOAa C IOMOIIBIO KaTajla3bl KapTO(l)CJUI

o0k w0

3aBUCUMOCTb CKOPOCTH XMMUYECKOU PEaKIUU OT MPUPObl PEarupyrolIMX BEIIECTB Ha
IIpUMepe B3aUMOJICHCTBUSI pACTBOPOB THOCYJIb(aTa HATPHS U XJIopua 6apus, THoCyabdara
HATpUs U COJITHOW KHUCIIOTHI.

7. 3aBHCHMOCTb CKOPOCTH XUMHUYECKON PEAKIIUM OT IPHPOIBLI METAILIOB IIPH HX B3aUMO-
NEUCTBUH C COJISIHON KHUCIOTOM.

8. 3aBHCHMOCTBH CKOPOCTH XUMHUYECKOM PEAKIIUK OT IPUPOIBI KMCIOT IPH B3aUMOIEHCTBUM
HX C JKEIIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XUMUYECKON PEAKIIUK OT TEMIIEPATYPEL.

10.  3aBMCHMMOCTH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIEHTPALWH.

11. 3aBMCHMMOCTH CKOPOCTM XMMHYECKOM PEAKIMH OT ILIOIIAIU CONPUKOCHOBEHHUS PEArHpy-
FOIIIIX BEIIECTB.

12.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMH OT KATAIU3aTopa.

XuMH4YeCcKHe peakii B PaCTBOPAX YJIEKTPOJIUTOB

[TonsiTe 00 AIEKTPOIUTUYECKON NUCCOLUANUUA. DICKTPOJIUTHI U HEIEKTPOJIUTHI. Me-
XaHU3M JIUCCOIMALUN DJIEKTPOJIUTOB C PA3TUYHBIM XapakTepoM cBsi3u. CTENEeHb 3JIEKTPOIUTH-
yeckoii auccoruanui. CUIIbHbBIE U cla0ble SJIeKTPOIHUTHI.

OcCHOBHBIE TOJIOKEHHUSI TEOPUM DIEKTPOJIUTHUECKON auccormarmu. Kmaccuduxarms
MOHOB U UX CBOMcTBa. KHCIIOTBI, OCHOBaHUS M CONM KaK ANEKTponuThl. X knaccudukanusa u
JTUCCOIUALINS.

OO0me XMMUYECKHEe CBOMCTBA KUCJIOT: U3MEHEHHE OKPACKU WHIUKATOPOB, B3aMMO/IEH-
CTBHUE C METAJJIaMH, OKCHUJIAMU U TUIPOKCHIAMH METAILIOB U COSIMU. MoJeKynsipHbIE U MOH-
HbI€ (TIOJTHBIE U COKpALIEHHbIE) YPAaBHEHUSI pEaKIUil.

XUMUYECKUN CMBICIT COKPAIIEHHBIX YPaBHEHHM. Y CIOBUS MPOTEKAHUS PEAKIMI MEXIY DJICK-
TPOJIUTAMHU JI0 KOHIIA. Psi71 akTHBHOCTH METaJIIOB.

OO01mure XUMUYECKUEe CBOMCTBA IIEN0YeH: B3aMMOJICHCTBUE C KUCIOTAaMH, OKCUIAMH He-
MeTalsoB, conssmu. OOIIHe XUMUYECKHE CBOWMCTBA HEPACTBOPHUMBIX OCHOBAaHUM: B3aMMOJICH-
CTBHUE C KHCIIOTaMH, Pa3JI0KEHUE MTPU HATPEBAHUH.

OO0mue XMMHUYECKHEe CBOMCTBA CPEIHHMX COJICH: B3aMMOJICUCTBUE C KHUCIOTaMH, IIEI0-
YJaMH, COJIIMH M MeTallIaMH. B3anMoAeHCTBIE KUCIIBIX COJICH CO IMISI0YaMU.

[Muaponms, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH ¢ BOJMOW. ['MApOIN3 COMU CHIIBHOTO
OCHOBaHUS U cJ1a0oi KUCIOTHL. ['maponn3 conu ci1aboro OCHOBaHUS U CHIIBHOW KucioThl. [1ka-
na pH.

CBolicTBa KUCIIOT, OCHOBAaHUM, OKCUIOB U COJIEH B CBETE TEOPUHU DIEKTPOIUTHUECKON
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

JleMoOHCTpaI UK.
* lcnbiTaHu€ BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJIHOCTb.



*  3aBHCUMOCTb JJIEKTPOIPOBOTHOCTH YKCYCHOM KHCIIOTHI OT KOHIICHTPAIIUH.
* JIBMW>XCHHE OKpAIICHHBIX HOHOB B 3JICKTPUYECKOM IIO0JIE.
* OmnpenerneHue xapakTepa Cpe/ibl B pacCTBOPax COJICH.
JlaGopaTopHbIe ONbITHI.
13. Mucconnanus cnabbix SIEKTPOIMTOB Ha MPUMEPE YKCYCHOM KUCIIOTHI.
14. 3smenenue okpacku HHIMKATOPOB B KUCIIOTHOM CpeJIE.
15.  Peaknus HeliTpanu3anuy pacTBopa MEIOYM Pa3IUYHBIMU KUCIOTAMH.
16. Tlomyuenue rugpoxcumaa memu (11).u ero B3aMMOAEHCTBHE C PA3IMYHBIMU KUCIOTAMH.
17. BzaumopelictBue cuinbHbIX Kuciaot ¢ okcugom meau (11).
18-20. B3aumomeiicTBre KACIOT C METALJIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-MOH.
22. Tlony4eHue CTyHs KPEMHHEBOM KMCIOTHI.
23. KauecTBeHHas peakLys Ha XJIOPUJL - MU CYIb(aT-HOHEI
24. isMeHeHne OKpacKy MHAMKATOPOB B LIEJIOYHON Cpefe.
25. B3auMoieliCTBHE IIEI0UYel C YITIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tonyuenue ruapoxcuna meau (11) u ero pasnoxenue.
28. BzaumoelicTBrEe KapOOHATOB C KMCIOTAMHU.
29. Tlonyuenue rugpokcuna xenesa(ll).
30. BzaumoseiicTBre xkernesa ¢ pactBopoMm cyibhara meau (11)
IMpakTuyeckue padoTnl
1. CsoiicTBa KHCIOT, OCHOBAHUI, OKCUJIOB H COJIEN B CBETE TEOPHHU DIIEKTPOIUTHYE-
CKOH JIUCCOIMAIIMY U OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKITHIA

HemeTtaibl 1 MX cOeJUHEHHSA

CrtpoeHne aTOMOB HEMETAJIOB U UX NoJiokeHue B [lepuonudeckoii cucreme. Psag anek-
TPOOTpULATENBHOCTH. Kpucrannnyeckue pemeérku HEMETauIOB — IIPOCTBIX BEIIECTB. AJLIO-
Tponus u €€ npuunHbl. Pu3nueckue cBoiicTBa HeMeTau1oB. O0Me XUMUYECKHE CBOMCTBA He-
METaJIJIOB: OKUCIUTENIbHbIE U BOCCTAHOBUTEINIbHBIE.

["astorensl, CTpOEHHE UX aTOMOB U MOJIEKY). PU3NYECKHe U XUMHUYECKHE CBOMCTBA rajlo-
IeHOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOICTB raJIoT€HOB B 3aBUCUMOCTH OT UX IOJIOKEHHUS B
ITepnoanueckoit cucreMe. HaxoxaeHue rajoreHoB B NPUPOJE U UX IOJIydYE€HUE. 3JHAUEHHE U
IIPUMEHEHHE TaJIOTEHOB.

["aoreHoBOJOPO/IBI U COOTBETCTBYIOIIME UM KUCIIOTHI: IIJIaBUKOBasi, COJIsIHAsL, OPOMOBO-
JIOpOoJiHasA, M0J0BOJopoaHas. ['anorennipl. KauecTBEeHHBIE peakliMK Ha rajoreHu-uoHsl. [Ipu-
MEHEHHE COeIMHEHUN TaJIOTeHOB U UX OMOJIOTUYECKasi pOJib.

O6mmas xapakrepuctrka sneMeHToB VIA-rpynmsl. Cepa B mpupojie u e€ noiayyeHue. A-
JIOTPOIIHbIE MOAU(DHUKAIIUHN CEPBl U UX CBOMCTBA. XUMHUUYECKHE CBOMCTBA CEPhI U €€ IPUMEHEHHE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIIBI, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA, MOJIydeHUE U
3Hayenue. CepoBogopoanas kuciota. Cynbpuasl 1 ux 3HadeHue. JIIoMUHOPOpHI.

Oxcun cepsl (1V), cepaucras kucnota, cynbputsl. KauecTBenHast peakuus Ha Cynb(ur-
WOH.

Oxcun cepsl (VI), cepnas kucnota, cynbdatsl. Kpucramnoruapatsl. KauectBennas pe-
aKIus Ha CyIb(aT-uoH.



CepHas KUCTI0Ta - CHJIBHBIN AIeKTpoauT. CBOMCTBA pa30aBICHHOM CEPHON KHCIIOTHI, KaK
TUIIMYHOW KHUCJIOTBI: B3aMMOJICHCTBHE C METAJFIaAMH, OCHOBHBIMH M aM(pOTEPHBIMH OKCHIAAMH,
OCHOBAaHMSAMHU U aM(pOTEPHBIMU THAPOKCUIAMHU, colsiMu. KauecTBeHHas peakuus Ha Cyibdar-
HOH.

OO6mmas xapakTepuctuka 31eMeHTOB VA-rpynnel. A30T, CTPOEHUE aToMa U MOJIEKYIIBI.
Ouznyeckue U XMMHYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B MPUPOE U ero Ouosoruye-
CKas pOJIb.

AMMHUaK, CTpoeHHe MOJIEKYJbl U (pu3ndeckue cBOilcTBa. AMMUauHas BOJA, HalllaThIp-
HBII CIIUPT, TUAPAT aMMUaka. JJOHOPHO -aKLENTOPHBIM MEXaHU3M 00pa30BaHUsI KATHOHA aMMO-
Hus. BoccranoButenbHbIe cBOiicTBa ammuaka. Coiau aMMOHHUS U UX IpuMeHeHue. KadecTBeH-
Hasl peaKiys Ha KAaTHOH aMMOHHSI.

Okcuapl a3ora: HecoJeoOpasyrollue U KHUCIOTHBIE. A30THUCTash KUCJIOTAa U HUTPHUTHL.
A30THas KUCI0Ta, €€ oJlyueHue U cBorictBa. HutpaThl.

®ocop, ctpoenue aroma u amiorponus. Pochunsl. Pochun. Okcun docdopa(V) u
oprodochopnas kucnota. Pocharer. DocopHbie ynodpeHus. MTHCEKTHIIHIBI.

OO6miass xapakTepucTuka 3meMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
MPOCTHIX BEIIECTB U COCTUHEHHI B 3aBUCHMOCTH OT TOJIOKEHUS 3JeMeHTOB B [leproanueckoit
cucrteMe. YTiiepoa. AJUIOTPOITHbIE MOAU(BUKAIIUK: anMa3, Tpagut. AMOPQHBIN yriepoa U ero
copTa: ca)ka, akTUBUPOBAHHBIN yroyib. AncopOrusi. XuMUYIeCKUe CBOMCTBa yriepoaa. Kokco-
XUMHYECKOE TIPOU3BOJICTBO | €ro mpoaykuus. KapOumbl.

Oxkcun yranepona(ll): crpoenue monexyibl, nojiydyeHue U ero cpoiicrsa. Okcup yriepo-
na(l1V): crpoeHre MoOJeKyIIbl, MOJyYeHHE U €ro CBOMCTBA. YTrosbHas kuciaora. Colu yroibHOM
KHCJIOTBI: KapOOHATHI M THIPOKapOoHaThl. TexHuueckas U MUILeBas coja.

Heopranuueckue 1 OopraHMyeckue BellecTBa. YTJIEBOAOPOAbI. XHMHYECKOE CTPOEHHE
OpPraHMYeCKHX BEIECTB, KaK MOPSI0K COeAMHEHHs] aTOMOB B MOJIEKYJIE TI0 BaJICHTHOCTH.

MeraH, 3TaH, Kak NpeAeabHbIE YIIIEBOAOPOIbl. DTUIIEH U alleTUJICH, KaK Helpe/iebHble
(HeHachIILIEHHBIE) yTaeBo10poabl. 'opeHne yriaeBonopoaoB. KauecTBeHHbIE peakiuu Ha HEmpe-
JIeNTbHBIC COSTMHEHMS.

OTUJIOBBIN CIUPT, €r0 MOJydyeHue, NpUMEHEeHnEe U pu3nosornyeckoe aencraue. Tpéx-
aTOMHBIA CHHPT TimnepuH. KadyecTBeHHass peaknus Ha MHOTOATOMHBIE CIHPTHI. YKCYCHas -
IpeCTaBUTENb Kiacca KapOOHOBBIX KUCIIOT.

KpemHuuii, crpoenue ero atoma u cBoiictBa. Kpemuuit B npupoae. CHaMuuisl U CHIIaH.
Oxcun kpemuus(1Y). KpemuueBas kuciora u e€ coiu.

[Tpou3BocTBO cTekIIa U ieMeHTa. [IpoTyKIMs CHIIMKaTHOW MPOMBIIIJICHHOCTH: ONTHYe-
CKO€ BOJIOKHO, KepamuKa, dhapdop, dasHc.

Onrryeckoe BOJIOKHO.

Hewmertannsl B npupoje. @pakiimoHHas MeperoHka KUAKOTO BO3/1yXa Kak CIoco0 Mmoiry-
YeHUs KHUCIOpoja, a3ora, aproHa. [lomyuenue docdopa, kpemHus, xjaopa, oaa. DIEKTPOIU3
pacTBOPOB.

[Tony4yeHue cepHOi KUCIIOTHI: ChIPhE, XUMHU3M, TEXHOJIOTMUYECKasi CXeMa, METOJ1 KUTIs-
IIETO CJIOSI, IPUHIUIBI TEIUI000MEHA, TPOTUBOTOKA U HUPKYIsuu. OneyMm. [IpousBoacTBo am-
MHAaKa: CbIphE, XUMH3M, TEXHOJIOTHUECKAs CXeMa.

JleMoHCTpPauMK

e Komiekus HeMeTauIoB.

e Mopenu KpUCTAJUTMUECKUX PEIETOK HEMETAIIJIOB: aTOMHBIE U MOJICKYJISIPHBIE.



O30HATOp M MPUHLUIIBI €T0 PaOOTHI.

["openne HeMEeTaIoOB - MPOCTHIX BEIECTB: cepbl, (hocdopa, APEBECHOTO YTIIs.
OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmoaeicTBue rajloreHoB ¢ METaJUIaMH.

BriTecnenue xyopa OpoMoM WM fof1a U3 pacTBOPOB UX COJIEH

Kosnexuus NpupoHbIX COEAMHEHUN XJIOPA.

B3auMozeiicTBue cepsl ¢ METauIaMH.

I'openue cepsl B KUCIOpOJE

Komnexuust cynbGUAHbIX py/I.

KavecTBeHHast peakuus Ha cylb(ua-HOH

ObecrBeurBaHUE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
B3anmopneiicTBre KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJBIO.
OOyranBaHue OPraHUYECKUX BELIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Juarpamma «CocTaB BO3ayxa».

Buneodparmentst u cnaiiapl «IItuusu 6azaps.

[Tonyuenue, cobrpanue U paclio3HaBaHUE aMMHUAKa.

PaznoxeHnue Ouxpomara aMMOHHS.

B3aumoneicTBie KOHIEHTPUPOBAHHON a30THON KUCJIOTHI C MEABIO.

I'openne 4depHoOro mopoxa

Pa3nosxeHne HUTpaTa Kalnusi U TOPEHUE JPEBECHOTO YroJbKa B HEM

O0pa31pl IPUPOAHBIX coeanHEeHu pocdopa.

['openue ocdopa Ha BO3ayXe U B KUCIOPOJE.

[Tomyuenue 6enoro dhochopa u UCTIBITAHUE €TO CBOMCTB

Komnexnust «O6pa3ibl IPUPOIHBIX COETMHEHUN YIIIepoia»

[Toptper H. JI. 3enunckoro. [lornomnenne akTHBUPOBAHHBIM YITIEM pacTBOPEHHBIX
BELIECTB UJIU a30B.

VY eTpoiicTBO MPOTUBOTA3A.

Mopenu MOJEKyI MeTaHa, TaHa, ’TUICHA U alleTUIICHA.

B3aumoneiicTBue aTueHa ¢ GpOMHOM BOJOU M pacTBOPOM IE€pMaHIraHaTa Kalusl.
OO61re XMMHYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOU KHCIIOTHI.
KauecTtBeHHast peakiiis Ha MHOTOATOMHbBIE CITUPTHI.

Komnexnust «O0pa3ibl NPUPOIHBIX COSTUHEHUNH KPEMHUSD.

Konnekuus crekia, KEpaMUKH, HIEMEHTA U U3JI€IMHA U3 HUX.

Konnekuust npoayKIuy CUIMKaTHOW MPOMBIIIJIEHHOCTH.

Buneopparmentst u cnaiiap! «IIpou3BOJICTBO CTEKIIA M LIEMEHTaY.
Komnexuus «IIpupoaHelie coeqMHEHNsT HEMETAIUIOBY.

Buneodparments! u cnaiinpl «PpakIMOHHAs EPETOHKA KUIKOTO BO3AyXa»
Buneodparments! u cnaiinsl «llonydyenne Bogoposa, KHCIOpOa U TaJOTreHOB dJeK-
TPOJIUTHUECKUM CIIOCOOOM.

Mogenu anmapartoB [JIs IPOU3BOJCTBA CEPHOM KUCIIOTHI.

Mogenb KUIsImero ¢iaos.

Mogenb KOJIOHHBI CHHTE3a aMMHUAKa.

BuneodparmenTst u cnaiasl «[Ipon3BoACTBO CEpHON KHCIOTHIY.



e Buneodpparments! u cnaiiasl «I [pon3BoICTBO aMMHAKa.
o Komnexknus «CpIpb€ ISl TOIYYEHUS CEPHON KUCTIOTHI.

JlaGopaTopHble ONBITHI

31. Pacnio3sHaBaHue rajoreHuI-HOHOB.

32. KauecTBEeHHBIE pEaKIMHU Ha CYIb(aT-HOHBI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. Xumuueckue CBOMCTBA a30THOM KMCIOTHI, KaK DJIEKTPOJIUTA.
35. KayectBennsle peakiuu Ha Gocdar-uoH.

36. [TonyyeHue U CBOWCTBA YIOJILHON KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. TIpomyckanue yrieK|CIoro ra3a yepes3 pacTBOp CHIIMKATa HATPHUSL.
IpakTHyeckne padoTsl

2. 3yyenue CBOWCTB COJITHOM KUCIIOTHI.

3. 3yuenue CBOWCTB CEPHOM KHCIIOTHL

4. TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOKWCTB.

5. IMonyuenue yriaekuesioro ra3a ¥ M3y4eHue ero CBOUCTB.

MeTa/uibl M UX COeTMHEHUSI

[Tonoxenune metaiuioB B Ileprnonnueckoi cucreme xumudeckux 3yemMeHToB 1. M. Men-
JiefieeBa, CTPOEHWE MX aTOMOB M KPHUCTAJIOB. MeTainuyeckas CBSI3b M METAJUIMYECKas KpH-
crajinueckas pemeérka. Ou3ndyeckue CBOMCTBA METAIUIOB: 3JIEKTPO- U TEIUIONPOBOJAHOCTD, OT-
pakaromas CloCOOHOCTb, MIACTHYHOCTh. CIIaBbl YEPHBIE U 1IBETHHIE.
MeTtamibl Kak BOCCTAHOBUTEIU. DJIEKTPOXUMHUUECKUH Psii HanpsbkeHuil. B3aumopaeiictBue me-
TaJJIOB C HEMETAJJIaMH, OKCHJIaMH, KUCIIOTaMH, COJIIMU. ATTFOMUHOTEPMUS.
CtpoeHune aTOMOB M MPOCTHIX BEIIECTB MIETOYHBIX METAIIIOB. 3aBUCUMOCTh (PU3UYECKUX U XH-
MUYECKMX CBOMCTB HIEJIOYHBIX METAUIOB OT 3apsANIOB siAep UX aTOMOB. OKCHIBI U THIPOKCHUIBI
IIEJIOYHBIX METAJUIOB, UX TOJIYY€HHE, CBOMCTBA, MPUMEHEHHE. BakHEHINEe COMM MIEIOYHBIX
METAJIOB, UX 3HAYEHHUE B KUBOM U HEKUBOI MPUPOJIE U B )KU3HU YETIOBEKA.
CtpoeHre aTOMOB U MPOCTHIX BEIIECTB MIETOYHO3EMENbHBIX METAIIOB. 3aBUCUMOCTh (pr3uye-
CKMX U XMMHYECKUX CBOMCTB IIETOUYHO3EMENIbHBIX METAJJIOB OT 3apsAJIOB sAep UX aToMOB. Ok-
CUJIBl U TUAPOKCHJIBI 1IEJTOYHO3EMENbHBIX METAJJIOB, UX MOJIyY€HHE, CBOMCTBA U MIPUMEHEHUE.
Baxneiimue conmu meénouHo - 3eMeTbHBIX METAJUIOB, UX 3HAYCHUE B MIPHUPOJC U KU3HU UeIOBe-
ka. KapOoHaTs! U THIpOKapOOHAThI KabIHS.
JKéctkocTh BOABI: BpeMeHHas M mocTossHHas. CrmocoObl yCTpaHEHUsT BPEMEHHOM KECTKOCTH.
Cnioco0Os1 ycTpaHeHus1 MOCTOSTHHOM kKEcTKOoCcTU. MoHuThl. CoeMHEHUST aTIOMUHHS B TPUPOJIE.
XuMmudeckue cBoicTBa amoMuHUs. OCOOEHHOCTH OKCHJIa M THAPOKCHIa ATFOMUHUS KaK amQo-
TEPHBIX COSAMHEHUHN. BaxkHeie coinu amoMuHus (XJI0pua, Cyabgar).
OcoOenHocTH CTpoeHUs aToMa kenesa. JKene3o B npupoze. Bakueimme pyasl xene3a. OKCHIbI
u ruapokcuabl xeneza(ll) u xxeneza(lll). Conu xeneza(ll) u xeneza(lll). ObnapyxeHue nOHOB
KaTHOHOB JKeJle3a B pacTBOpE. 3HAUEHHUE COEIMHEHUH JKele3a.
Koppo3us xumuueckast v 3J€KTpOXUMHUYECKasl. 3allluTa METAIVIOB OT KOPpO3uu. MeTasibl B
npupojie: B CBOOOIHOM BUJE U B Buie coequHeHmil. [lonstie o meramurypruu. UépHas u net-



Has Metayutyprus. [lupoMeramtyprus, TiApOMETauTyprus, SJIeKTpOMEeTaILTYprus. [JoMeHHbIi
nporecc. [lepepaboTka yyryHa B ctanb. DIEKTPOIN3 PACIIIABOB.
JleMoHCTpaL U
* BsaumopneilicTBue HaTPUsl, JIUTUS U KAJIBLHS C BOJOM.
* T'opeHue HaTpUsl, MarHUs U ’Kejae3a B KUCIOPOIE.
* Bcnbllika TEpPMUTHOM CMECH.
* B3saumopelcTBUE CMECU IIOPOLIKOB CEPBI U XKEJe3a, [IMHKA U CEPBI.
* B3aumopjeicTBUE aTIOMUHHS C KUCIIOTaMH, IIEJIOYaMH U BOJOM.
* BsaumopaeiicTBue XKeie3a U MEAU C XJIO0POM.
* BsaumoneicTBUE MEAU C KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCJIOTOU
(pa30aBIeHHON M KOHIICHTPUPOBAHHOM).
* Okpacka IJIJaMeHU COEAMHEHUSIMU 1IEJI0YHBIX METAJJIOB.
* Okpacka Ij1aMeHu COeAMHEHUSIMU 1IEII0YHO3EMEIbHBIX METAJIIOB .
* Tamenue u3BecTH BOJOM.
* [lomydeHue KECTKOW BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOAOM.
* VYcrpaHeHHe BpEMEHHOU KECTKOCTU KUTISTYCHHEM U JO0OaBKOM COJIBI.
* VYcrpaHeHHE MOCTOSHHOM KECTKOCTH JOOABKOW COJIBI.
*  VOHWTHI U IPUHIUIT UX JeHCTBHS (BUACO(PparMeHT).
*  Komiekuus NpupoaHbIX COEIUHEHUN aTFOMUHUA.
*  BuzaeodparMenTsl u cnaiipl «OKCUI ATIOMUHUS U €T0 MOIU(DUKALIAN.
* Ilomydyenue ampOTEpHOro TMIPOKCHIA ATFOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
*  Komneknus «XuMu4eckue HICTOYHUKHN TOKA».

* Pe3ynpTaThl JUIMTEIBHOTO SKCIEPUMEHTA IO U3YYEHHUIO KOPPO3UH CTAIBHBIX U3/IENIUI B
3aBUCUMOCTH OT YCJIOBHH ITPOLIECCOB.
* Boccranosnenue menu u3 okcuaa meau(ll) Bomopomgom.
* BugeodparmenTsl u cnaiiibl « Ipou3BOJACTBO UyTryHa U CTAIN».
* Bugneodparments! u cnaiiansl «3aemus u3 yyryHa u ctanm.
* BugaeodparmenTsl u cnaiiipl «I Ipou3BoACTBO alFOMUHUS.
JlabopaTopHbIe ONBITHI
39.BzaumoseiicTBue xenesa ¢ pactBopoM cyibgara meau(l1).
40.TTony4eHre U3BECTKOBOM BOBI U OIBITHI C HEM.
41.Tlonyuenne ruapokcunos xeneza(ll) u (111).
42.KaueCTBEHHBIE PEAKIMU HA KATHOHBI JKeJIe3a
IIpakTuyeckue padoTnl
6. TlomydeHne KeCTKOM BOIBI M CIIOCOOBI €€ YCTPAHEHHUSL.

1. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME «MeTaiab».

XuMus M OKpy:KamoLas cpeaa
Crpoenue 3eMiu: Aapo, MaHTHSA, 3eMHast KOpa, IX XUMUYECKu# cocTas. JIutochepa u
e€ xuMuueckuil coctaB. Munepainsl. Pyasl. Ocanounsie nopossl. Ilone3nbie nckonaemele. Xu-
MHYECKUH cOCTaB rHIpocdepbl. XMMUUYECKHI COCTaB aTMOC(EPHI.
HcTouHMKY XMMUYECKOTO 3arpsi3HEHHS OKpYXKaromel cpenbl. [ 1o0ampHbIe 3KOJI0THYe-
CKue NMpoOJIeMBbl YeJI0BEYEeCTBA: NAPHUKOBBIN 3(P(PEKT, KUCIOTHBIE JOMKAU, O30HOBBIE JBIPHI.



MexayHapoiHOE COTPYAHUUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpeibl OT XUMHUYECKOTO
3arpsi3HEHUs. «3enEHast XUMUS».
JleMoHCTpaL U

* Bugeodparmentsl u cnaiiapl «CtpoeHne 3eMin U €€ XUMUYECKHA COCTaB.

* Koutekus MUHEpaJIOB U TOPHBIX MTOPO/I.

*  Komnexuus «Pyasl METAIIIOBY.

*  BuzaeodparmenTs U cnaiinsl «I 1o0anbHbIE SKOJIOTHYECKHE TPOOIEMbI YETOBEUECTBAY.
JlabopaTopHbIe ONBITHI

43. U3yuenue rpaHuTa.

O0001menue 3HAaHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
MMoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY IK3aMeHYy
CtpoeHue aToMa B COOTBETCTBUHU C MOJIOKEHUEM XMMUYECKOro aiemenTa B [lepuoanye-
ckoil cucteme. CTpoeHHUE BEIIECTBA: XUMUYECKas CBSI3b M KPUCTAJUIMYECKHUE PEIIETKU. 3aBUCHU-
MOCTb CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEIIECTB (METAIOB, HEMETAJLIOB, O1aro-
POJIHBIX Ta30B) OT MOJIOKEHHS 3JIeMEeHTOB B [leproandeckoii cucteme. Tumnosorus HeOpraHuye-
CKHX BEILIECTB, JICJICHUE UX Ha KJIacChl U rpymnmbl. [IpeacraBurenu.
[Ipu3Haku U ycIoBuUs MPOTEKAHUS XUMUYECKUX PEAKIIUNA. TUTIONIOTHS XUMUUECKUX PeaK-
MU TI0 Pa3JIMYHBIM OCHOBAaHHAM. Peakinu noHHOTO 0OMeHa. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUH.
XUMHYEeCKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XUMHUUECKHE CBOICTBA COIe00pasyro-
[IMX OKCHIOB, TUIPOKCUIOB (OCHOBAHUH, KUCIOT ¥ aM(DOTEPHBIX THAPOKCHJIOB), COJICH.

TemaTnueckoe maannposanme (8 kiace)

Ne ypokos HasBanue paznena, rinas KonnyecTBo yacos
Bceero 13 Hux (popMbI KOHTPOJIA)
KOHTPOJIBHBIX | TPAKTHYECKUX pa-
paboT 60T
1 HavanbHble moHATUA U 3a- 27 1 2

KOHBI XUMHUH

2 Baxwneiimme npencraBuTe- 26 1 3
JM HEOPraHWYECKUX Be-
niectB.  KonmdecTBeHHBIE
OTHOUICHUS B XUMUH

3 OcHOBHBIE KJIACCBI HEOP- 17 1 1
TaHMYECKUX COCTUHEHUHN

4 [lepuoanueckuil 3akoH U 12 - -
Ilepuogunueckas cucrema
XUMHUYECKHUX 3JIeMeHTOB /]
N. MengeneeBa u crpoe-
HUE aToMa

5 Xumunueckas cBsA3b. OKuc- 15 1 -
JIATEILHO-
BOCCTAHOBUTEJIbHBIE pPEAK-
1007071




6 [ToBTOpEHUE 5 1 -

Pezeps 1

HATOT'O 102 5 6

IIpakTuyeckune padoTsl
IIpakTuyeckasi padora Nel. «IIpaBuia TexHukn 6€30MacCHOCTH MpU pabOTE B KAOMHETE XUMUHU
[Tpuembl oOpateHus ¢ 1ab0paTOpHBIM 000PYIOBAHUEM M HarpEeBaTEILHBIMU MTPHOOPAMI.
IIpakTuyeckas padora Ne2 «AHaan3 IIOYBBD)
IIpakTuuyeckas padora Ne3 «llomydenue, coOnpanue ¥ paclio3HaBaHUE KUCIOPOAa»
IpakTnyeckas padora Ned «[lomyueHue, coOnpaHue ¥ pacio3HaBaHHUE BOJIOPOIAY
IIpakTnyeckas padora NeS «IIpurotosieHue pacTBOpOB COJIEH ¢ UX 3alaHHON MaccoBOM J10-
nen»
IIpakTuyeckas pa6ora Ne6 «PereHue 3KCIIepUMEHTAIbHBIX 32124

KouTtpoJbHbie padoTsbl
KonTpoasnas padora Nel o teme «HauyanbHble MOHATUS U 3aKOHBI XUMUM

Koutposannas padora Ne2 teme: «Baxknelue npeicTaBUTENId HEOpraHUIeCKuX BerecTB. Konu-
YeCTBEHHBIE OTHOIIEHHS B XUMUN

Konrpoabnas padora Ne3 o reme:. «OCHOBHBIC KJIACCHl HEOPTaHMYECKUX COSTUHEHUMN
Kontpoasnas padora Nedro remam: «I13 u [ICXD» n «Xumuueckas cszp. OBP»

TI'opoBan MPOMEKYTOYHASA aTTECTAlUA

IIpumepHbIe HAIPABJICHHUS POEKTHOM AeATEJIbHOCTH 00y4YAKIIHUXCSH.
['eorpadust XUMUYECKUX HA3BAHUI.

HcTopust OTKPBITHSI XUAMUYECKHX JIEMEHTOB.

ButaMuHbI 1 UX POJTb B )KU3HEACITSILHOCTH YETIOBEKA.
BinusiHue BUIOB XMMHUYECKOH CBA3M Ha CBOICTBA BEIIECTB.
Bnusinue MeToza 3aMopakMBaHMsI Ha KA4ECTBO MUTHEBOM BO/IBI.
BiusitHue MHUKPOIJIEMEHTOB Ha OpraHU3M PacTEHUH.

Bona, KOTOpy MBI ITbeM

Bo31yX, KOTOPBIM MBI JBITIIAM

3HaueHUe PaCTBOPOB JIJIsi OMOJIOTHH M METUITHHBI.

KucnoTHBIE OCa/Iku: X TIPUPOJIA U ITOCIICICTBUSI.

Conb — 0e3 BUHBI BUHOBATAas.

9K1.
IIpakTuyeckue padoTnl

IIpakTyeckas padora Nel. «PemnieHne sKClIepUMEHTAIBHBIX 3aa4d 10 TeMe «DJIEKTPOJIUTHYE-
CKasl JUCCOLUALU»

IIpakTyeckas padora Ne 2 «/3yueHne CBOICTB COISTHONW KHCIOTHI)

IIpakTyeckas padora Ne3 «/3ydeHre CBONCTB CEPHOI KUCIOTBI»

IIpakTuyeckas padora Ned4 «[lonydyeHne ammuaka u U3ydyeHUE €ro CBOMCTB»

IIpakTuueckas padora NeS «llomyueHue yriekucioro raza u U3yueHue ero CBOMCTB»
IIpakTuyeckasi pa6ora Ne6 «IlomydeHre >keCTKOM BOJIBI M CIIOCOOBI €€ yCTpaHCHHSI
IpakTnyeckas padora Ne7 «Penienre s3KkcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «MeTabi»

KonTpoJsbHbie padoThI




KonTpoabsnas padora Nel 1mo teMe « XUMUYECKHE PEAKIIMU B PACTBOPAX AJIEKTPOIUTOBY
Koutpoabsnas padora Ne2 no teme: «HemeTamibl 1 UX COeAMHEHUS

KonTpouabsnas padora Ne 3 o teme «MeTaiib»

I'omoBasi npoMe:KyTOYHAS aTTeCTALMS

IIpuMepHble HATPaBJIeHHUsI IPOEKTHOM AesSITeJIbHOCTH 00Y4Yal0IIHXCsl.
Bpems B xumun. CKOpoCTh XUMHUUECKON PEAaKIMU - OT YETO OHA 3aBUCUT?

BnusHue npoayKTOB KOPPO3UH HA PACTUTENIBHBINA U dKUBOTHBIM MUP BOJOEMA.
JKene3o B Hameln KU3HHU.

3Haere a1 Bbl, U3 4ero cocTouT KOpITyC Ballleil aBTOPyUKU?

Hcnonp30BaHrne MUHEPATbHBIX YAOOPEHUH.

Kanpuuii ICTOYHUK KU3HM, 310POBBS U KPACOTHI

5. KajiengapHo — TeMaTH4yecKoe IJIAHMPOBAHME
Kanenoapno — memamuueckoe naanuposanue 8 knacc

Ne No
ypoOKa ypoka Tema ypoka
(Teme)
HayajibHble NOHATHS ¥ 3aKOHBI XUMHH (274)

1 1 IIpeamer xumun. Poap XMMHUM B )KU3HU YEJIOBEKA.

2 2 MeTtoabl U3y4eHUs: XUMUHU.

3 3 ATrperaTHble COCTOSIHVSI BEIIECTB

4 4 IIpakTuuyeckas padora Nel. «[IpaBuia TexHuku Ge3omnac-
HOCTHU IIpH padoTe B kabuHere xumuu [Ipuemsl oOpaieHus
¢ TabopaTopHBIM 000pyIOBaHHUEM U HarpeBaTeIbHBIMU MTPH-
GopamMm.

5 5 dusnvecKue sSBICHHUS B XUMUU

6 6 I[MpakTuyeckas padora Ne2 «AHanu3 MOYBBI»

7 7 ATOMHO- MOJIEKYJISIPHOCYUYEHHE. XUMUYECKHE dJIEMEHTBI

8 8 3HaKH XMMUYECKUXDJIEMEHTOB.

9 9 3HAKH XUMHUYECKUXIJIEMEHTOB.

10 10 [TepuoauueckasTadbIniia XUMAYECKUXIIEeMEHTOB /1.
N.Menpneneesa.

11 11 Xumnueckue GopMyJibl

12 12 Xumuaeckue GopMyIIbl

13 13 Xumnueckue GopMyJibl

14 14 BaneHTHOCTh

15 15 BaneHnTHOCTh

16 16 BaneHTHOCTh

17 17 XumMudeckue peakiun.[Ipiu3Haky U yCIIOBHS X MPOTCKAHUSL.




18 18 3aKOH COXpaHEHHUS MaCChl BEIIECTB. XUMHUYCCKHE YPaBHEHHUS
19 19 XHUMHYECKUE YPAaBHCHHUSI
20 20 XHUMHYECKUE YPAaBHCHHSI
21 21 Tunsl XUMHYECKUX peakuuil. Peakiiuu pas3inokeHusl.
22 22 Tunbel XuMHUECKUX peaknuii. Peakiiuu coeaumHEHMS.
23 23 Tunbl xuMuYecKux peakuuil. Peakuuu oomeHa.
24 24 Tunbl XuMHUECKUX peaknuii. Peakiiuyn 3amerieHus.
25 25 [MoBTOpeHMe 1 06001mEeHue TeMbl «HadalbHbIC TOHATHS H
BAKOHBI XUMHUN
26 26 [ToBTOpeHue u 0600IeHe TeMbl «HavanbHbIe TOHATHS U
BaKOHBI XU-MHUU
27 27 KonTpoabHas padora Nel o reme «HauanbHble NOHATUSA U
BAKOHBI XUMII
BakHeiilue npeacTaBuTeIN HEOPraHNYECKNX BElIeCTB.
KoummuecTBeHHbIE OTHOLIEHUSI B XUMHH (26 u)
28 1 Boznyx u ero coctaB
29 2 Kucnopon
30 3 Ipakruuyeckas padora Ne3 «Ilomydyenue, coOupanue u
pacrno3HaBaHHe KUCIOPOAA
31 4 Oxkcuabl
32 5 Oxcuabl
33 6 Bonopon
34 7 IIpakTuyeckas padora Ned «Ilonyuenue, cooupanue u
pacro3HaBaHHe BOAOPOIa»
35 8 Kucnotsl
36 9 Kucnorsr
37 10 Comn
38 11 Comn
39 12 KommyecTBoBenecTsa
40 13 Pemmenue pacueTHbIX 3a1a4
41 14 Pemenne pacueTHbIX 3a1a4
42 15 Momnsipabiii 00beMra3000pa3HBIX BEIIECTB




43 16 PacuéThl M0 XUMHYIECKUMYPABHEHHUSIM
44 17 Pacuérsl 10 XUMHUYECKUMYPABHEHUSIM
45 18 PacuéTthl N0 XUMUYECKUMYPABHEHUSIM
46 19 Pacuérsl 10 XUMHUYECKUMYPABHEHUSIM
47 20 Bona. OcnoBanus
48 21 PactBOpbl. MaccoBast 101s1pacTBOPEHHOTO BEIIECTBA
49 22 PacTtBOpsl. MaccoBast 107spacTBOPEHHOTO BEIIECTBA
50 23 )akTmyeckas paGora Ne5 «[IpUroTOBIEGHHE PACTBOPOB COJIE C
X 3aJaHHON MacCOBOHU JOJIEH)
51 24 O0001IeHre ¥ cucTeMaTH3aIMs 3HAaHUH 10 TeMe: «BakHenme
Mpe/ICTABUTEIIN HEOPraHUUECKHX BelecTB. KonndyecTBeHHbIC
OTHOIIICHHS] B XHMHUH»
52 25 O0o0O0mIeHNE 1 cUCTeMaTH3alus 3HaHHUH 110 TeMe: «BaxHelinme
MpeICTABUTEIIN HEOPIraHUYECKHX BerecTB. KonmndyecTBeHHbIC
OTHOILICHHS B XIMUH»
53 26 Kontposannas padora Ne2 teme: «BakHelme npeicTaBuTe-
JIM HEOPTaHMYEeCKHX BellecTB. KonnyecTBeHHbIE OTHOIICHHS B
XUMUI)
OCHOBHBIE KJIACChI HEOPraHUYeCKuX coeanHenui (17 4)
54 1 Oxcuapl:KnaccupuKanms 1 XAMUYECKHE CBOMCTBA
55 2 Oxcuipl:KacCu(pUKaIUs 1 XUMHYSCKHE CBOMCTBA
56 3 OcHoOBaHMS:KIIACCU(PHKALS UXUMHIESCKUE CBOWCTBA
57 4 OcHoOBaHUS:KIIACCU(PHKALS NXUMHIESCKUE CBOWCTBA
58 5 Kucnorsr. Knaccugukamust Kucior
59 6 Kucnorsl. Knaccudukanus kuciaot
60 7 XHUMHYECKUE CBOUCTBA KUCIOT
61 8 XUMHUYECKUE CBOICTBA KUCIOT
62 9 Comu. Kiaccugurkanus coneit
63 10 Comu. Knaccudukarus coneit
64 11 XuUMHUYecKre CBOMCTBA Coei




65 12 XUMHUYECKUE CBOWCTBA COJICH

66 13 I'eHeTHuecKas CBSI3b MEXKIy KJacCaMU HEOPTaHUYECKUX Be-
IECTB

67 14 ['enetnyeckas cBsA3b MEXKIy KJIacCaMU HEOPTaHUYECKHX Be-
IECTB

68 15 IpakTuueckas padora Ne6 « Pemenye KCIepUMEHTATBHBIX
3a71au9»

69 16 O060011IeHNE ¥ cCUCTEMAaTH3alus 3HaHu# 1m0 TeMe: «OCHOBHBIE
KJIACChI HEOPTAHUYCCKUX COCTUHCHHI

70 17 KonTpoasnas padora Ne3 o reme: «OCHOBHBIC KIIaCChI
HEOPraHWYECKUX COEIMHEHUN)

71 1 EcrecTBeHHBIE CeMEHCTBAXUMUYECKUX DJIEMCH-

TOB.AM(pOTEPHOCTh

72 2 Otkpeitue/l. . Menneneessimlleproandeckorozakona

73 3 OCHOBHBIE CBEJICHUS O CTPOCHHH aTOMOB.

74 4 CTpocHHE 3JICKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX dJIe-
MEHTOB

75 5 CTpocHHe 3IEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX dJIe-
MEHTOB

76 6 CTpocHHE 3IEKTPOHHBIX YPOBHEH aTOMOB XMMHUYESCKHX dJIe-
MEHTOB

77 7 ITepuonuueckuii 3akon/l. . MeHnieneeBa u CTpoeHUE aTomMa

78 8 XapakTepruCcTHKa XMMUYECKOTO JIEMEHTa- MeTajlla Ha OCHO-
BaHUHM ero nojoxenus B [lepuognueckoil cucreme

79 9 XapakTepuCTHKa XUMHYECKOTO 3JICMEHTa- METaJlla Ha OCHO-
BaHUHM €ro MoJiokeHus B [Teprnoaudeckoii cucreme

80 10 XapaKTepHuCTHKa XUMHYECKOTO dJIEMEHTA- HEMETAIa Ha OCHO-
BaHWM €ro noJjioxkeHud B [lepnogunueckoii cucreme

81 11 XapakTeprucTUKa XUMHUYECKOTO JIEMEHTa- HeMeTaslla Ha OCHO-
BaHWM €ro noJjioxkeHud B [lepnogunyeckoii cucreme

82 12 3nauenne [lepmoamueckoro 3akona u Ilepuomnueckoit cu-
cremMbl xuMuueckux snemeHToB . . MeneneeBa

83 1 HoHHast XAMHYECKAs CBS3h

84 2 HNonnast xumu4deckast CBsI3b

85 3 KoBanentHas xumMmudeckas CBsA3b




86 4 KoBaneHTHas xumuyeckas CBsI3b
87 5 KoBanenTHas nosisipHast XUMHU4ecKast CBSA3b
88 6 Metamnuueckast XUMHYECKas CBA3b
89 7 Meramnueckass XUMHUYECKas! CBA3b
90 8 CreneHb OKHACIEHUS
91 9 CrerneHb OKUCIEHUS
92 10 OKHUCINTENFHO- BOCCTAHOBUTEIBHBIE PEAKIINU
93 11 OKHUCIHUTENEHO- BOCCTAHOBUTEILHBIE PEaKITUN
94 12 OKHUCITUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIINU
95 13 O0001enne 1 cucreMaTh3anys 3HaHui 1o TemaMm: «I13 u
IICXD» n
«Xumunueckas cBsa3s. OBP»
96 14 O0001EeHNE U CUCTEMATH3as 3HAaHUH 110 TeMaM: «I13 u
TICXO» n
«Xumnueckas cBi13b. OBP»
97 15 KonTpoasnas padora Nedmno temam: «I13 u [ICXD» n «Xu-
Muueckas cBsi3b. OBP»
IHoBTOpenue (5 1)
98 1 Permienne pacyeTHbIX 3a/1a49
99 2 Pemenne pacueTHbIX 3a/1a4
100 3 ["o10Bast MPOMEIKYTOUHAS ATTECTALHSI
101 4 [ToBTOpeHune u 06001IeHNE 32 Kype 8 Kilacca
102 5 Peszeps
9 kJjacc ,2 yaca B Heaearo (68 yacon)
Ne Hdara npo- Tema ypoka KoauuvecBo
ypoka BeJeHHA 4acos
Pasznen 1. IloBTopenue n 000011eHNe cBeeHNI 10 Kypcey 8 kiacca. Xumuyeckue peakuuu (S 1)
1. Kiraccudukanms HEOpPraHM4ECKMX BEIECTB M HX HOMEHKJIATypa 1
2. Knaccudukanms XuMHYeCKUX peaklnii: 0 COCTaBy U YHCIY pearu- 1
pYyIOIIKX 1 00pa3yoIInXCs BEIIECTB, 10 TeIIoBoMY 3 dekTy, mo
arperaTHoMy COCTOSTHHIO PEarHpYIONIHX BEIIECTB
3. Knaccugukanus XuMu4ecKuX peakuii: Mo 00paTUMOCTH, 110 U3Me- 1
HEHUIO CTEIEHEN OKHUCIEHHUS DJIEMEHTOB, I10 UCIIOIB30BAHUIO KaTa-
JM3aTopa.
4, JAmnarnocruyeckasi pabora 1
5. [Tonsitue o ckopoctu xumudeckou peakuun. Karanus 1

Pa3znen 2. Xumuueckue peakuuu B pactopax (10 u)




6. DNEKTPOIUTHIECKAS TUCCOUALIHS 1
7. OCHOBHBIE TOJIOKEHHS TEOPUH IITEKTPOIUTUIECKON AUCCOLHALINT 1
(T30
8. XuMHIeCKHE CBOMCTBA KUCIIOT KaK 3JIEKTPoInTOB. OOITHE XHMH- 1
YECKUE CBOMCTBA KUCIIOT
9. MosekynspHble U HOHHBIE (TIOJIHBIC H COKpAILEHHBIC) YPaBHEHHUS 1
peaxKuuii.
10. XUMHYEeCKHE CBOMCTBA OCHOBAHUH KaK JICKTPOJIUTOB 1
11. XHWMHYECKHEe CBOMCTBA COJIEH KaK AJICKTPOJIMTOB 1
12. [TonsiTue o ruapomnmnse conent 1
13. IIpakTHyeckast padora 1. Pemenne 3xcnepuMeHTAIBHBIX 32129 1
10 TeMe «DJIeKTPOJIUTHYECKAS TUCCOLMALIUSI
14, O0600meHne 1 CHCTEeMAaTH3AINS 3HAHUH 110 TeMe « XUMHYIECKUE pe- 1
aKI[UH B PACTBOPAX DIEKTPOIUTOBY
15. KoHTposbHO 00001ar0muii ypok mo treMe «XuMHYecKHe pe-
AKIUHU B PACTBOPAX YIEKTPOJUTOB
Paznen 3. Hemerayuibl U ux coequneHus (25 4)
16. OO0m1ast XapakTeprCcTHKa HEMETAJIIOB 1
17. O6m1as xapakrepucTika 3neMeHToB VIIA-rpynmel — rajoreHos 1
18. CoenuHenus rajJoreHoB 1
19. IpakTuyeckasi padora 2. M3yueHue CBOMCTB COJISIHONH KHCJIOThI 1
20. OO0mas XapakTepUCTHKA 3JIEMEHTOB VIA-TpYIITBI — XaIbKOT€HOB. 1
Cepa
21. CepoBoA0po U CYIb(OUIBI 1
22. Kucnoponusie coemuHeHHS CEPBI 1
23. IIpakTnyeckas pagora 3. U3yueHue cBOiCTB CepHOIi KHCIOTHI 1
24, OOn1as XapakKTepUCTHKA XUMUYECKUX AJIeMeHTOB VA-rpymniisl. A30T 1
25. Awmmuak. Conu aMMOHUS 1
26. IIpakTHyeckasi padota 4. [losryueHne aMMuaKa M U3y4eHHe €ro 1
CBOIICTB
217. Kucnopoausle coequaenns azota. OKCupl a3oTa. 1
28. A3OTHCTast KHCIIOTa M HUTPUTHIL. A30THasI KHCIIOTa, €€ oJyueHHe U 1
cBoiictBa. Hutpartsl
29. ®Docop u ero coenHEHUS 1
30. O0bmas xapakTepucTika 3neMeHToB [VA-rpynnsl. Yraepon 1
31, Kucnopoiasie coeuHeHns yriepojia 1
32. [Tosryuenue, cobupaHue U paclio3HaBaHKUE YIIICKKUCIIOrO rasa. 1
33. KonTtpoabHas padora 3a 1 moayrogue 1
34, YrneBonopoab 1
35. Kucnopoaconaepskaiiiie opraHM4ecKue COeIMHEHUS 1
36. KpemHuii u ero coerHEHMsI 1
37. CunmkaTHasi IPOMBIIIJICHHOCTb 1
38. IlosryueHne HeMeTaIIoB 1
39. [lonydyeHnue BaXHEWIIMX XMMUYECKUX COSAMHEHNI HEMETAJUIOB 1
40. 0O6006menue no reme «HeMeTasl M UX COeTUHEHUS 1
Paznen 4. MeTtanjnbl U ux coennuenus (16 1)
41. OO6mr1ast XapaKTePUCTHKA METAIOB 1
42. XHUMHYECKHE CBOMCTBA METAJIJIOB 1
43. OO6m1as xapakTepucTHKa MeMeHToB [A-rpynms 1
44, Baxueliiye conu 1eI0YHbIX METAJUIOB, UX 3HAYEHUE B IIPUPOJIE U 1
KU3HU 4EJIOBEKa.

45. O6mias xapakTepuctuka IIA-rpynmsl 1
46. Baxnelimme conu menoyHo3eMeNbHBIX METAIIIOB, UX 3HAYCHHE B 1

MIpHUpO/JIe M KU3HU YeroBeka. KapOoHaThl 1 THAPOKapOOHATHI Kallb-
s




47. JK€cTkoCTh BOJIBI M c1IOCOOBI €€ ycTpaHeHHS 1
48. [Tony4yenue x€CTKON BOABI B3aUMOJICHCTBUEM YTJIEKHUCIIOrO Trasa ¢ 1
H3BECTKOBOM BOJOH.
49, AJIOMHHHUHI B €r0 COeTUHEHUS 1
50. Keneso u ero coeuHeHMsI 1
51. JKeneso B mpupoe 1
52. Pemenne skcriepuMeHTAIBHBIX 33124 Ha PACIIO3HABAHUE U TTOJTyde- 1
HUE METAJUIOB M MX COSTMHEHU I
53. Koppo3ust MeTaioB 1 criocoObl 3aIUThI OT Hed 1
54, MeTtayisl B IpUpoae. 1
55. [lonrsiTre 0 MeTaIITyprun 1
56. O60061u1enne 3Hanuil Mo Teme «MeTasib» 1
57. Pemenne TecToBBIX yrpakHEeHUH, noaroroska k 'MA 1
Pasznen 5. Xumus u okpyxaromias cpena (2 u)
58. XUMHYECKHH COCTAB IIAHETHI 3eMJIsl 1
59. OxpaHa OKpYXalolIel Cpeibl 0T XHUMHYECKOTO 3arpsi3HEHHS 1

Pazngen 6.0000m1eHne 3HaHUI 110 XUMHUH 32 Kypc OCHOBHOM mikoutel. [lonroroska k OCHOBHOMY rocyaap-
CcTBEeHHOMY dKk3ameny (OI'D) (7 u)

60. BemectBa 1
61. XUMHYECKIE PeaKIiH 1
62. OCHOBBI HEOPTaHUYECKON XUMHIH. XUMHIECKHE CBOMCTBA IPOCTHIX 1
BEIIECTB.
63. XapakTepHble XUMHUYECKHE CBOHCTBA COJIC00Pa3yIONINX OKCHIIOB, 1
THIPOKCHJIOB
64. [ToBTOpenwue u o6obmeHne mo Teme. [loaroToBKa K KOHTPOIBHOM 1
pabore
65. IIpomexyTounas arrectanusi. UToroBasi KoHTpoJibHasi padoTa 1
66. AHanu3 KOHTpOJIbHOH paboThl. [logBeneHne uToros roga 1
67. Pesepn 1
68. Peseps 1

IIpnioxenne 1
Kpurepun u HOpMbI OLICHKH 3HAHUI 00y4YarOLIUXCS
1. Oyenka ycmnozo omeema
OtMmetka «5»:
- OTBET MOJIHBIN U IPaBUJIbHBIN HA OCHOBAHUU U3YYEHHBIX TEOPUH;
- MaTepuaj U3J0XKEH B ONPEIEICHHOMN JIOTHYECKOM MOCIeI0BaTeNbHOCTH, JIUTEPATYPHBIM SI3bI-
KOM;
- OTBET CAMOCTOSITEIIbHBIN.
OtBet «4»;
- OTBET IOJIHBIM Y IPaBUJIbHBIN HA CHOBAHUH U3YyYEHHBIX TEOPHl;
- MaTepHal U3JI0KEH B ONPEIEICHHOMN JIOTHUECKOM MOCIEI0BATENBHOCTH, IPH 3TOM JOIYILEHbI
JIBE-TPU HECYIIECTBEHHbIE OLIMOKH, UCIIPABJICHHbIE 110 TPEOOBAHUIO YUUTETIS.
OtMmetka «3»:
- OTBET MOJIHBIN, HO IPU ATOM JOMYIIEHA CYIIECTBEHHAsl OIIMOKA UM OTBET HETIOIHbIHN, HECBA3-
HBIH.
OtMmetka «2»:




- [IpH OTBETE OOHAPYKEHO HEMIOHUMAHHUE YUaIIUMCSl OCHOBHOTO COZIepKaHUs y4eOHOTO MaTepH-
ajia WM TOMYIIEHbI CYLIIECTBEHHbIE OLIMOKHU, KOTOPHIE YUaIlIMICS HE MOXKET UCIIPaBUTh IPU
HaBOJSIIIUX BOIPOCAX YUYMTEJIs, OTCYTCTBHE OTBETA.

2. Oyenka IKCnepumMeHmanbHvlX yMeHull

OreHKa CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 YUAIIMMHUCS U TUCBMEHHOTO OTYEeTa 3a padoTy.
OtMmeTKa «5»:

- paboTa BBIMIOJIHEHA MOIHOCTHIO U MPABUIILHO, CJI€TaHbl MPABUIIbHBIC HAOJIIOICHHS U BBIBOJIBL;
- SKCIIEPUMEHT OCYIIECTRBIICH I10 TJIaHy C YY€TOM TEXHUKH 0€301MaCHOCTH U MPABHII PaOOTHI C
BEIIECTBAMH U 000pYI0BaHUEM;

- MPOSIBJICHBI OPTAHU3AIIMOHHO - TPYIOBbIC YMEHHSI, MOCPKUBAOTCS YUCTOTA paboyero Mmecra
Y TIOPSIIOK (HA CTOJIE, SKOHOMHO UCTIOIb3YIOTCS PEAKTHUBHI).

OtMmeTKa «4»:

- paboTa BBITIOJIHEHA MPABWIIBHO, CACIIaHbl TPABUIILHBIC HAOIIOIEHUS U BBIBOBI, HO IPU 3TOM
9KCIIEPUMEHT MIPOBEJICH HE MOJHOCTHIO WX JOIYIIEHbI HECYIIeCTBEHHBIE OIUOKU B paboTe ¢
BEICCTBAMH U 000PYI0BAHUEM.

OtMmeTKa «3»:

- paboTa BBITIOJIHEHA MPABHJIBHO HE MEHEE YeM HAIOJIOBUHY WJIH JIOMYIIEHA CYIIIECTBEHHAs
ommOKa B X0JIe IKCIIEPUMEHTa B 00BICHECHUH, B 0PpOpMIICHUHU PabOThI, B COOTFOACHUH TIPABHUIT
TEXHHUKHU 0€3011aCHOCTH Ha paboTe C BEIIeCTBAMU U 000pYyI0BAaHUEM, KOTOPAst UCIIPABIISIETCS TI0
TpeOOBAHUIO YUUTEIS.

OTMeTKa «2»:

- IOTIYIIEHHI J1B€ (M OoJiee) CyIIeCTBEHHbIE OTMOKHU B XO/I€: SKCIIEPUMEHTA, B 00BSICHEHUH, B
odopmiieHnH paboTHI, B COOJIFOICHUH TIPABUII TEXHUKH OC30IMaCHOCTH P paboTe ¢ BEIeCTBa-
MU ¥ 000pyJIOBaHHEM, KOTOPBIE YUaIIHIICs HE MOXKET UCIIPABUTH JaXKe MO TPEOOBAHUIO YUUTES,
- paboTa He BBITIOJIHEHA, Y YUYaIIEroCs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUSI.

3. Oyenka ymeHuil pewiams IKCHEPUMEHMATbHBLE 3A0AYU

OTMeTKa «5»:

TJIaH PeIIeHUs COCTaBJIeH PABUIIHHO;

MPAaBUIILHO OCYIIECTBIICH MOA00p XMMHUECKUX PEAKTUBOB U 000PYI0BAHMUS;

JIaHO TOJTHOE OOBICHEHME U ClIeJIaHbI BEIBOJIBI.

OtMmeTKa «4»:

TJIaH PeIIeHUs COCTaBJIeH MPABUIIHHO;

MPABUJILHO OCYIIECTBIICH MOAO0p XMMHUECKUX PEAKTUBOB U 00OPYIOBaHUS, IPU ITOM JOMYIIe-
HO He OoJiee IBYX HECYIIECTBEHHBIX OIMOOK B OOBSICHEHUH M BHIBOJIAX.

Otmetka «3»:

TJIaH PEIIeHUs COCTaBJICH PABUIIHHO;

MPABUIILHO OCYIIECTBIICH MOAOOP XMMHUECKUX PEaKTUBOB U 000OPYIOBAHUS, HO JAOMYIIEHA CY-
IIeCTBEHHAs OIMOKa B 00BICHEHHU U BEIBOJIAX.

OTMeTKa «2»:

JIOTTYIIEHBI J1Be (1 0oJiee) CyIIeCTBEHHBIC OMMOKH B TUTAHE PEIICHUs, B TOA00PE XUMUUECKHUX
PEaKTUBOB M 000PYIOBaHMs, B 00BSICHEHUH M BHIBOJIAX WM 33]a4a HE pellieHa.

4. Oyenka ymenuii pewiams pacuemusie 3a0a4u

OtmeTka «5»:

- B IOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OIMMOO0K, 3a7a4a pelieHa paluoHaIbHbIM CIIOCO-
ooM;

OtMmeTka «4»:

- B JIOTHYECKOM PACCYKJICHUHU U PElIeHHs HET CYLIECTBEHHBIX OIIMOOK, HO 3aJjaua peleHa He-
parroHaIbHBIM CIIOCOOOM, HITH JOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtmeTtka «3»:



- B JIOTHYECKOM PaCCY>KJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JAOIYIICHA CYIIECTBEHHAS
ommrOKa B MAaTEMAaTUYECKUX pacyeTax.

OTMeTKa «2»:

- IMEETCS CYIIECCTBCHHBIC OLTUOKHU B JIOTHYECKOM PACCYKICHUH U B PEIICHUU;

- OTCYTCTBHE OTBETA HA 3aJaHUE.

5. Ouyenka nucomeHHBIX KOHMPOJILHBIX PAOOM

OtMmetka «5»:

- OTBET MOJHBIN U MPaBUIbHBINA, BO3MOYKHA HECYIIIECTBEHHAs OIINOKA.

OtMmetka «4»:

- OTBET HETIOJIHBIN WK JOMYILIEHO He O0see JBYX HEeCYHIIECTBEHHBIX OLINOOK.

OtMmetka «3»:

- paboTa BBITIOJIHEHA HE MEHEee YeM HAIMOJIOBUHY, AOMYIIEHA OJJHA CYIIECTBEHHAs OIMUOKa U MpU
STOM JIBe-TPHU HECYIIECTBECHHBIE.

OtMmetka «2»:

- paboTa BBITIOJTHEHA MEHBIIIE Y€M HAIMOJIOBUHY WM COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OIIU-
0O0K;

- paboTa He BBITIOJTHEHA.

[Tpu onieHKe BBHIMOIHEHHS MMCbMEHHOM KOHTPOJIBHOU PabOThl HEOOXOAMMO YYUTHIBATH TPEOO-
BaHUs eAMHOTO opdorpaduueckoro pexkuma. OTMETKA 32 HTOTOBYIO KOHTPOJIBHYIO paboTy KOp-
PEKTUPYET MPEAIISCTBYIONINE OTMETKH 32 YETBEPTb, [IOJIYTOAUE, TO/.

6. Oyenka 3a mecmogyio paoomy:

TecTbl, cocToAIIME U3 ISATH BOIIPOCOB MOKHO MCIIOJIB30BATh [IOCIIE U3YUEHUsI MaTepraia Kax-
noro ypoka. Tect u3 10—15 BorpocoB ucnomb3yercs Ui IEPUOJUIECKOT0 KOHTPOIs. TecT u3
20—30 BonpocoB HEOOXOIMMO HCIIOIB30BaTh ISt UTOTOBOTO KOHTPOJIsL. [Ipu orleHnBanny mc-
HOJIB3YETCs CeNYIoIas IKaja:

Otmetka «5»: 90% — 100 %

OtmeTtka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

Ul TecTa U3 MSTH BONPOCOB

HET OMIMOOK — OTMETKA «5»;

OJIHA OIINOKA - OTMETKA «4»;

JIBE OIIMOKHN — OTMETKA «3»;

TPU OLIUOKH — OTMETKa «2»;

[uist Tecta 13 30 BOPOCOB:

25—30 mpaBUIBHBIX OTBETOB — OTMETKA «5»;

19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;

13—18 npaBUIBHBIX OTBETOB — OTMETKA «3»;

MeHbIIEe |2 MpaBUIIBHBIX OTBETOB — OTMETKA «2)».

Jlutepartypa Ui y4alluxcs:

1. Anuk6epona JL.IO. «3anumarensHas xumus», M, «ACT - [Ipeccy, 2009r.

2. I'a6bpuensn O.C. Xumus. 9 kiacc: pabouas Terpanp Kk yueOHuky I'abpuensna O.C. -- M.:
Hpoda, 2012.

3. E.A. Epemun, H.E. Ky3pMmeHnko «CnipaBoYHHMK HIKOJBHUKA IO xumuu 8-11 knace, M,
«dpodax, 2000 r.

4. Xumus. 9 kiacc: yueOHHK a7st o01ieo0pazoBarenbHbIX yupexaenuit/ ['adbpuensu O.C.. -
M.: lpoda, 2012.

JIureparypa nis yuurens:

YMK «Xumus. 8 kimace»

1. Xumus. 8 knacc. YueOnuk (aBrop O. C. 'abpuensn). 288 c.

2. Meroanueckoe nmocodue. 8 kmacc (aBropsl O. C. I'abpuemnsn,C. A. Cnaakos). 190 c.




3. Hacronpnas kaura yuurens. 8 kinacc (aBropsl O. C. I'abpuensn, H. I1. BockoboitHrKkoBa, A.
B. Amyxosa). 400 c.

4. Pabouas tetpanp. 8 kiacc (aBTopsl O. C. I'abpuensn,C. A. Craakos). 208 c.

5. KonTtponbHbie 1 mpoBepounbie padoTsl. § kiace (aBTopsl O. C. 'abpuensH u ap.). 224 c.

6. XuMus B TECTaxX, 3a/1auax, ynpaxaeHusx. 8 kimacc (aBropsl O. C. I'abpuensH, T. B. Cmupno-
Ba, C. A. CnankoB). 224 c.

7. Terpanp st 1a00PaTOPHBIX OMBITOB U MpakTUUeCKuX padoT. 8 kiacce (aBropsl O. C. ['abpue-
nsiH, A. B. Kyniosa). 96 c.

8. TeTpanp /u1s OLICHKW KayecTBa 3HaHUH 1o xuMuu. 8 kinacc (aBropsl O. C. ['abpuensH, A. B.
Kynmosa). 112 c.

9. Xumuueckuit akcriepuMenT B 1ikose. 8 kiacc (aBropel O. C. I'abpuensn, H. H. Pynos, B. W.
Tonkynos). 304 c.

10. Xumus. 8 knacc. DIEKTPOHHOE MYJIbTUMEAUINHOE U3JaHUE.

YMK «Xumus. 9 knacce»

1. Xumus. 9 kinacce. YueOnuk (aBtop O. C. 'abpuensn). 320 c.

2. Metonuueckoe nocobue. 9 knacc (aBropsl O. C. 'abpuensn,C. A. Cnaaxos). 190 c.

3. Knaura ns yuurens. 9 kiace (aBropsl O. C. ['abpuensu, U. I'. Octpoymos). 400 c.

4. Pabouas tetpans. 9 xknacc (aBropsl O. C. 'abpuensn, C. A. CnagkoB). 224 c.

5. KonTposbHbie 1 mpoBepouHbie padboTsl. 9 kiacc (aBropsl O. C. ['abpuensH u ap.). 240 c.

6. Xumus B TecTax, 3ajayax, ynpaxaenusx. 9 knacc (aBropsl O. C. I'abpuensin, T. B. Cmupho-
Ba). 288 c.

7. Terpaap 15t 1TaOOPATOPHBIX OMBITOB U MpakTUyeckux pabot.9 knacc (aBropel O. C. ['abpue-
nsH, A. B. Kynnosa). 112 c.

8. Terpanp Uit OIleHKM KadecTBa 3HaHMM 1o xuMuu. 9 kiacc (aBropsl O. C. 'abpuensiH, A. B.
Kymnmosa). 112 c.

9. Xumunueckuii skcriepuMeHT B 1mkoine. 9 kinace (apropel O. C. 'abpuensH u np.). 208 c.

10. Xumus. 9 knacc. D1eKTpOHHOE MYJIbTUMEINITHOE U3JaHHE

HHTEpHET-pecypChl Ha PYCCKOM SI3BIKE

1. http://www.alhimik.ru IIpeacraBiaensl pyOpUKH: COBEThI AOUTYPUECHTY, YUUTEIIO XUMHUH,
CIPaBOYHUK (04eHb OoJiblIas MoAOOpKa TalIMIl U CIIPAaBOYHBIX MAaTEPHUAIIOB), Becenasi XUMUS,
HOBOCTH, OJIMMIIUA/IbI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEACHUH).

2. http://www.hij.ru Xypuan «Xumus 1 5kM3HbY» MOHITHO U 3aHUMATEIHHO PaCCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOUT B HAYKe U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DneKTpOHHBIH KypHAT «XUMHKH U XUMHUS», B KO-
TOPOM IPEJICTABICHO MHOXKECTBO OIBITOB 10 XMUMHUH, 3aHUMATEIbHON UH(OpMAIIMH, TTO3BOJIS -
IOIIEN

yBII€Yb YUEHUKOB SKCIIEPUMEHTAILHON YaCThIO MPeIMETA.

4. http://c-books.narod.ru BceBo3moskHast TuTepaTypa Mo XHMHH.

5. http://www.drofa-ventana.ru M3BectHOe n3narenbCTBO yueOHOI auTepaTypbl. HoBMHKH Hayd-
HO-TIONTYJISIPHBIX ¥ 3aHUMATEIbHBIX KHUT 110 XMMHH.

6. http://1september.ru XXypnan ans yuuteneil U He TOJIbKO. boJbIIoe KOJIMUECTBO paboT yueHH-
KOB, B TOM YHCJI€ U MCCIIEIOBATEIHCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKoIbHBINA TOPTAT CO CCHUIKAMU
Ha 00pa3oBaTeNIbHBIC CANUTHI 110 XUMUH.

8. www.periodictable.ru COOpHUK cTaTeil 0 XUMHUECKUX JIEMEHTAX, WITIOCTPUPOBAHHBIH KC-
HEPUMEHTOM.









