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1. IllosicHUTEJIbHAA 3aIIUCKA
Paboyas mporpamma 1o XMMHH I OCHOBHOM IIIKOJIBI COCTaBJIeHA Ha OCHOBE: DyHIaMEHTAIbHO-
ro sizipa coaepkaHus o0miero oopazoBanus, TpeOOBaHUl K pe3yibTaTaM OCHOBHOTO 00Iero oo-
pasoBaHus, npenctaBieHHbIX B PenepansHoM ['ocynapcrBenHom Crangapre OOmero O6paso-
BaHus BToporo nokosnenus (IIpukaz MunoOpuayku ot 17.12.2010r. Ne1897); nmpumepHsIX mpo-
rpaMM 10 y4eOHBIM mpenMmeTaMm «Xumus 8-9 kiacce» (CTaHIapThl BTOPOTO MOKOJIEHHUs) M.,
ITpocsemenue, 2011; aBropckoit yuebnoit mporpamMmmel O.C.I"abpuensia «IIporpamma 0CHOBHOTO
obmiero obpazoBanus. Xumus. 8-9 xinacce». M.: [Ipocsemenue,2019; (OI'OC); ocHOBHO# 00pa-
30BaTENBHON MPOrpaMMbl OCHOBHOTO obmiero odpazosanuss MBOY OOI c. ITokposckoe Ko-
TEJIBHUYCKOI0 paiioHa.
JlanHas paboyasi mporpaMma OpUEHTHPOBaHA Ha MCIIOJIb30BaHHE YYCOHUKOB IO XUMUU U y4eO-
HO-MeToanuecKkux mocobuir YMK, co3maHHBIX KOJUIEKTUBOM aBTOPOB IOJ PYKOBOJCTBOM
O.C.I'abpuensna, uznarensctso "[Ipocsemienue”
Iesn XxuMH4YecKoro o6pa3oBaHus B OCHOBHOM IKoJe (GOpMYyIHPYIOTCS Ha HECKOJIBKHX YPOB-
HSX: T7I00QJIBHOM, METAIpPEAMETHOM, JIMYHOCTHOM M IPEIMETHOM, Ha YPOBHE TpeOOBaHUH K pe-
3y/lbTaTaM OCBOEHHUS COAEPKAHUS TPEAMETHBIX IIPOrpaMM.
OcHoBHOe o0111ee 00pa3zoBaHue - BTOpas CTYIMEHb 0011ero oopasopanus. OQHON U3 BaKHEUIITUX
3aJ]a4y 3TOTO ATara SBJISETCS MOArOTOBKA 00YJAIOUINXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBI-
00py JKU3HEHHOTO U mpodeccnoHambHoro MyTH. O0ydaroumecs T0HKHBI HAYYUTHCS CaMOCTOS-
TEJbHO CTAaBUTH IIENTU M ONPENCNATh MYTH UX JOCTIDKEHHS, MCIOJIb30BAaTh MPUOOPETEHHBIN B
IIKOJIE OTIBIT ICATEILHOCTH B pealibHOM JKU3HH, 32 paMKaMH y4eOHOTO Mpolecca.
I'maBHBIE IIETTM OCHOBHOTO 00I1IeT0 00pa30BaHUS COCTOST B!

1. ¢opmupoBaHUM LIETOCTHOTO MPEACTABICHHUS O MHUpPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX
3HaHUSAX, YMEHUAX U CII0CO0aX JAeaTeIbHOCTH;

2. NpHOOpETeHUH OTBITAa PA3HOOOPA3HON NESITEIHLHOCTH, TIO3HAHUS U CAMOIIO3HAHUS;

3. MOArOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpa MHAMBUIYabHOW 00pa3oBareib-
HOW WM npo¢ecCHuoHaTBHON TPACKTOPHUH.

Bonpiio#t BkiIag B TOCTHKEHUE TJIABHBIX IIeJIell OCHOBHOTO OOIIEro 00pa30BaHMsI BHOCHT H3yde-
Hue xumun. Kotopoe npusBaHo o06ecreunTs:

1. ¢opmupoBanue cucTeMbl XMMHUYECKUX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA;

2. pa3BUTHUE JIMYHOCTU OOYUAIOIIUXCS, UX UHTEIJICKTYaIbHOE U HPAaBCTBEHHOE COBEPIICHCT-
BOBaHHE, (OPMUPOBAHUE Y HUX T'YMAaHUCTHYECKHX OTHOLICHUH M HKOJIOTMUYECKH LEJIeCo-
00pa3HOTO MOBEACHUS B OBITY U TPYAOBOW AEATEIBHOCTH;

3. BbIPa0OTKY MOHUMAaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHHM XMMMH, a Takxke ¢op-
MHUpPOBAaHHE OTHOIIEHUS K XUMHHM KaK K BO3MOXHON oOyiacTu Oymymield NMpakTH4ecKOn
NESITEIbHOCTH;

4. dopMupoBaHHe yMEHUI 0€30MacHOTO OOpaIIeHus ¢ BEIIECTBAMHU, HCIIOIh3yEeMbIMHU B TIO-
BCEIHEBHOU JKU3HU.

Lenamu uzyuenus Xumuy 6 OCHOBHOU WKOJIe ABIAIOMC:

1. ¢opmupoBanue y oOydaromuxcsi yMEHHUs BHJETh M MOHMMATh IIEHHOCTh OOpa3oBaHMUS,
3HaYMMOCTh XMMHUYECKOTO 3HAHUS JJIS KaXJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro mpodec-
CHOHAJIBHOM JIeSITeIbHOCTH; YMEHUS pa3ianyaTh (PaKThl U OLIEHKU, CPAaBHUBATH OIICHOYHbBIC
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSMHU OLICHOK M CBSA3b KPUTEPHUEB C ONpPEAEICHHOU
CHCTEMOM IIEeHHOCTEH, POpPMYTHUpPOBaTH 1 00OCHOBBIBATH COOCTBEHHYIO MO3HILIUIO;

2. QopmupoBaHue y 00y4aromuxcs IeJOCTHOTO MPEACTaBICHUS O MHUPE U POJU XUMHUU B
CO3/IaHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUS OOBACHATH 00b-
€KThl M IPOLECCHl OKPYKAIOLIEH NEUCTBUTEIBHOCTH — IPUPOJHOM, COLUAIBHOU, KYIb-
TYPHOH, TEXHUUECKOM CPE/Ibl, UCTIOJb3YsI JUIsl 3TOI0 XUMHUYECKUE 3HAHUS;

3. mpuobpereHne o0Oy4aromKUMUCS OTbITa pa3HOOOPa3HON NEeSITEIBHOCTH, TO3HAHUS U CaMO-
MIO3HAHUS; KIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHHUBEPCANb-



HOE 3HAueHHE JJIS Pa3JInYHbIX BHUJIOB AEATEIBHOCTH: pelIeHUs MpoOieM, MPUHATUS pe-
IIICHUH, TIOUCKa, aHajau3a U 00paboTKu MHPOpPMAaLUU, KOMMYHUKATUBHBIX HaBBIKOB, Ha-
BBIKOB M3MEPEHUH, COTPYIHUYECTBA, OE€30MAaCHOTO OOpalleHHs C BEIIECTBAMHU B TOBCE-
JTHEBHOM KU3HU.
OchosHvimu udesmu yaeOHOTO npenaMeTa XuMHusl sIBISIOTCS:
O MaTepHaJbHOE eIMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, MX F'€HETUYEeCKas CBA3b;
O TIPUYMHHO-CJIEJICTBEHHBIE CBA3M MEXIYy COCTaBOM, CTPOEHHEM, CBOMCTBAaMH, MOJYYCHHEM WU
IPUMEHEHHEM BEILECTB;
O TI03HaBAEMOCTH BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX PEAKIIUN;
O O0OBSICHAIONIAs] M MPOTHO3UPYIOMIAs POJIb TEOPETHUUYECKUX 3HAHHUH Ui (DaKTOJIOTHYECKOTO Ma-
Tepuana XUMUHU 3JIEMEHTOB;
O KOHKPETHOE XMMHYECKOE COEJMHEHHE KaK 3BEHO B HEMPEPHIBHOW IIENM NpEBpAICHUN Be-
IIECTB, YUaCTBYIOIIEE B KPYrOBOPOTE XUMHUYECKHX AJIEMEHTOB U XMMUYECKON 3BOJTIOLINN;
O OOBEKTHBHOCTh M MO3HABAEMOCTh 3aKOHOB IPHPOJBI;, 3HAHHE 3aKOHOB XWMHUH MO3BOJISET
YIIPaBIIATh XUMUYECKUMU MTPEBPAILIECHHUS MU BEIIECTB, HAXOIUTh SKOJIOTUYECKHU Oe30IacHbIe CIO-
cOOBI IPOM3BOJICTBA U OXPAHBI OKPYXKAIOIIEH CPEe/Ibl OT 3arpsi3HEHMS;
O B3aMMOCBS3aHHOCTb HAYKH M MPAKTUKH; TPEOOBAHUS MPAKTUKUA — JIBUKYIIAs CHJIA PA3BUTHUS
HAyKH, YCIIEXU MPAKTUKU 00YCIOBJIEHBI JOCTI)KEHUSIMH HAYKH;
O pa3BUTHE XUMUYECKON HAYKU U XUMH3AIHs HAPOTHOTO XO3sMCTBA CIIy)KaT HHTEpecaM 4elloBe-
Ka u oOIIecTBa B I€JIOM, UMEIOT T'YMaHUCTUYECKUN XapaKTep M MPHU3BaHbI CIIOCOOCTBOBATH pe-
IICHUIO TTI00AIBHBIX MPOOJIEM COBPEMEHHOCTH.
OTH HJIeN peanu3yloTcsl yTeM JOCTUKECHHUS CIICAYIOIINX yeell:
Gopmuposanue y yqaluxcsi XUMUYECKOH KapTHHBI MHpa KaK OPraHMYECKOW YacTH €ro IEeNIOCT-
HOU €CTECTBEHHOHAY4YHOU KapTHHBI;
pazéumue TIO3HABATEIIbHBIX WHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH yua-
IIMXCSL B TpOIlecce M3YyYCHUsT MMM XMMHMYECKOW HayKH M €€ BKJIaJja B COBPEMEHHBIN Hay4yHO-
TEXHUYECKUI MPOrpecc;
@opmuposanue BOXHEHIINX JIOTHYECKUX OINEpaluii MBIIUICHUS (aHaIu3, CHHTE3, 0000IIeHNE,
KOHKpETHU3alusl, CPAaBHEHUE U JIp.) B MpOIecce MO3HAHUS CUCTEMbl BKHEHIINX MOHITUH, 3aK0-
HOB U TEOPHIi O COCTaBE, CTPOCHUU U CBOMCTBAX XUMHUECKUX BEIIECTB;
gocnumanue yOex1IeHHOCTH B TOM, YTO MPUMEHEHHE MOTYUYCHHBIX 3HAHUH U YMEHHI TI0 XUMUHU
ABIISICTCS 0OBbEKTUBHOM HEOOXOJMMOCTBIO JJIs1 O€30MacHOM paboThI C BEIIECTBAMU U MaTepuaia-
MU B OBITY U Ha MPOU3BOJICTBE;
npoekmuposanue N peanu3ayusi BBITYCKHUKAaMH OCHOBHOM IIKOJIBI JIMYHOM 00pa3zoBaTeIbHOM
TPAaeKTOPUU: BBIOOP Mpoduiiss 00ydyeHus B CTapIiel MKoje Wik Npo(ecCHOHaIBHOTO 00pa3oBa-
TEJNBHOTO YUPEKICHUS;
061a0eHue KIIOYEBBIMU ~ KOMIIETEHIIMAMHU  (Y4eOHO-TIO3HABATEIbHBIMY, HH()OPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATHUBHBIMH).
Y4eOHbIe TEXHOJIOTHH, METOAbI, (POPMBI PAGOTHI.

OcnoBHast popma oOyueHus — ypok. PabGouast mporpamMma cocTaBieHa ¢ Y4€TOM TOTO, 4TO
KJIACChI COCTOSIT U3 OOYYAIOUIUXCS C PA3HBIM YPOBHEM Yy4eOHBIX BO3MOXKHOCTEH, MO3TOMY COJIEp-
KHUT 33/1aHUSI HE TOJILKO 06a30BOr0, HO MOBBIIIEHHOTO M TBOPUYECKOTO YPOBHS. Il 3TOr0 MCHOb-
3yIOTCA pa3Hble (OPMBI pabOTHI: TPYNIIOBbIE, MHAWBUAYaIbHbIE, paboTa B mapax.

TexHonoruu, UCToyb3yeMble B paboTe:

UKT

HCCIIEI0BATENIbCKUEMETOIBI00YIEeHUS

METOIPOEKTOB

3I0pPOBbECOCPEraroIIMEeTeXHOIOT I

npobieMHoe00ydeHne

Bunpl yueOHOM AeqTenbHOCTH: ONPOC, YTEHUE, paccKas, OTBETHI HA BOIPOCHI, COCTABIICHUE CXEM,
Tabmui, paboTa ¢ IOMOJIHUTEIbHBIMU HCTOYHUKAMH WH(OpPMAIIHU, IPAKTHUYECKUE paOOTHI.



@OopMBI KOHTPOJISA: TEKYIIUN, TEMAaTUYECKUNA U UTOTOBBIN.
Kputepnun n HOpMBbI OLIEHOK NTPEACTABIEHBI B IPUIOKEHUU 1.

2. O0mas xapakTepucTHKA Y4eOHOI0 npeaMeTa XuMUs

B cootBerctBUN ¢ DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM OCHOBHOTO
oOrmiero oOpa3oBaHusl ydalluecs JOJDKHBI OBJIAJIETh TAKUMHU MO3HABATEIbHBIMUA y4eOHBIMU JICH-
CTBHSIMH, KaK YMEHHE (pOpMyTUpOBaTh MpoOIEeMy U THIIOTE3Y, CTABUTH LIETH U 3a/1a4d, CTPOUTH
IUTaHbl IOCTHKEHUS LIeJIel U PELIEHHs TOCTABJICHHBIX 3a/a4, IPOBOJUTH SKCIIEPUMEHT U HA €T0
OCHOBE JIENIaTh BBIBOJbI M YMO3AKIIIOUEHUS, IPEJICTABIISTh UX U OTCTauBaTh CBOIO TOUYKY 3PEHHUSL.
Kpome Toro, yuamuecs JOJKHBI OBIAJETh IPUEMAMH, CBA3AHHBIMHU C OIIPEJEICHUEM MOHATHI:
OTpaHUYMBATH UX, ONHUCHIBATh, XapaKTEPU30BaTh U cpaBHUBATH. Cle10BATENBbHO, IPU U3YyUEHUU
XMMUHU B OCHOBHOM IIIKOJIE€ ydYallluecs JOJDKHBI OBIaJeTh y4eOHBIMU EHCTBUAMH, MO3BOJISIOIIU-
MU UM JIOCTUYb JIMYHOCTHBIX, MPEIMETHBIX U METAIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.
OcobeHHOCTH cofiep)KaHusl OOydeHHUs] XMMHHM B OCHOBHOM IIKOJIE OOYCIIOBJIEHBI CHelH(UKOI
XMMUU KaK HAyKU M MOCTABJICHHBIMH 337a4aMu. OCHOBHBIMU MPOOJIEMaMU XUMUU SIBIISIIOTCSAU-
3y4E€HHE COCTaBa U CTPOCHHUS BEILECTB, 3aBUCUMOCTU UX CBOMCTB OT CTPOEHUS, NOJydEHHUE BeE-
LIECTB C 3aJIaHHBIMUA CBOMCTBAMM, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX PEAKLUN U ITy-
Tel yIpaBJIEHHUs MU B LIEJSIX NOJIy4YEHUS BELIECTB, MAaTEPUAIIOB, SHEPTUU.

Baoicneniwumu codepoicamensHblMu TUHUAMU RPEOMema XUMUsL A6IAI0MCS

e  «BEUIECTBO, CTPOCHUE BEILIECTBA» — 3HAHHME O COCTABE U CTPOECHUU BEILECTB, UX CBOMCT-
Bax U OMOJIOTHYECKOM 3HAUCHHH;

*  «XMMMUECKasl peaklys» — 3HaHUE O MPEBPAIICHUAX OJJHUX BELIECTB B IPYIHE, YCIOBUIX
MPOTEKaHMsI TAKUX MPEBPAILIEHUH 1 CTIOCO0axX yIpaBiIeHUs PEAKLIUIMHY;

e IPUMEHEHHUE BEIIECTB» — 3HAHHE U ONBIT O€30MaCHOT0 OOpAIIeHUS C BELIECTBAMHU, Ma-
TepUaTaMu U MpoLeccaMy, HEOOXOJUMBIMH B OBITY M Ha IPOU3BOJICTBE;

*  «NpOU3800CME0 U NPUMEHEHUe eujecmey — 3HAHUE OCHOBHBIX 007acTel MPOU3BOJCTBA
U MIPUMEHEHUS BOXHEUIIINX BEIIECTB, a TAKXKe OIBIT 0€301aCHOTO OOpAIeHUs C BEILECT-
BaMU, MaTepUaIaMu 1 MPOIECCaMU, UCTIOIb3yEMBbIMU B OBITY U Ha MPOU3BOJICTBE;

*  «(KOIUYECMEeHHble OMHOUIeHUs 6 XUMUUY — YMEHHE IIPOU3BOIUTH PACUETHI 10 XMMHUYE-
CKUM (OopMyJsiaM U YpaBHEHHSIM.

*  «MemoObl NOZHAHUS XUMUU» — 3HAHHS, YMEHUS U HABBIKH SKCIEPUMEHTAJIHHBIX OCHOB
XUMUU U1 TTOJIYYEHUS U U3Y4YECHHs CBOMCTB BaKHEHIIUX IIPEICTABUTEIIEH KIIACCOB HEOP-
TaHUYECKUX COCIUHCHUIA;

*  (CI3BIK XMMUN» — OIIEPUPOBAHUE CUCTEMOU BAXKHEHIIMX XUMUYECKUX MOHATUN, 3HAHUE
XMUMHMUYECKON HOMEHKJIATYphI, T.€. UX Ha3BaHU (B TOM YHCII€ U TPUBHAIBHBIE), BIIAJICHUE
XUMUYECKON CUMBOJIMKON (XMMHUECKUMH (OpMYTIaMHU M YPAaBHEHUSIMH), a TAK)KE MPaBH-
Ja iepeBoaa HHPOPMAIIMU C €CTECTBEHHOTO S3bIKa Ha S3bIK XUMHH U 00paTHO.

ITockosIbKY OCHOBHBIE COJEPKATENIBbHBIE IMHUY IIKOJIBHOIO Kypca XMMHH TECHO MepeIuieTeHbl. B
IIPOrpaMMe COJEP>KaHNE NIPEJICTABICHO HE I10 JIMHUSAM, a 110 pa3/ieiaM.

3HAUUTENBHOE MECTO B COJEPKAHUU KypCca OTBOJIUTCS XUMHUECKOMY 3KCIEpUMEHTy. OH 1103BO-
JsieT cOpPMHUPOBATh Y YUAIIMXCS CHEelHMaIbHbIE TPEIMETHbIE YMEHHS paboTaTh ¢ XUMHUUYECKUMHU
BEIIIECTBAMHU, BBIOJIHATH MPOCThIE XUMUYECKHUE OTIBITHI, HAYYUTh UX 0€30IIaCHOMY U HKOJIOTHYE-
CKH TPaMOTHOMY OOpAIIIEHUIO C BEIIECTBAMU B OBITY U Ha IIPOU3BOJICTBE.

[IpakTdeckue pabOThI CTPYIIUPOBAHBI B OJOKH — XMUMUYECKHUE MPAKTUKYMBI, KOTOPBIE CITyXKaT
HE TOJIBKO CPEJICTBOM 3aKpPEIUICHUS] YMEHHI M HaBBIKOB, HO M KOHTPOJIA KauyecTBa UX chopMupo-
BAHHOCTH.

I'maBHOe oTinume mporpammbl O.C. 'abpuernsina 3aKimoyaeTcs B ABYKPaTHOM YBEIWYECHUHU Bpe-
MEHH, OTBEIGHHOTO Ha M3y4eHue pasnena « MHOroodpasmue BEIecTB». ITO CBA3aHO CO CTpeMIIe-
HUEM aBTOPOB OCHOBATEJIBHO OTPadOTaTh BaKHEHIIINE TEOPETUUECKUE MTOJIOKEHHS Kypca XUMUHU
OCHOBHOM IIKOJIBI Ha 60TaTOM (DaKTOJIOTHYECKOM MaTepuaie XUMUHU 3JIEMEHTOB M 00pa30BaHHBIX
VMU BELIECTB.



MecTo yueOHOro npeaMera B y4eOHOM IJIaHe
denepanbHbIi rocyJapCTBEHHBII 00pa30BaTeNbHbIN CTaHAAPT MPEIyCMaTPUBAET U3yUCHHE
Kypca XMMUHU B OCHOBHOH IIIKOJIE KaK COCTaBHOM yacTu mpeametrHoiiobnactu «EcTecTBeHHOHA-
yuHbIe TpeaMeThI». HacTodmas nporpaMmma MoKeT ObITh pealn30BaHa B J1Ba 3Tara.
IIponeoeemuueckuit s3man ¢ 7 Kiacce. ITOT Kypc paccuutanHa | dac B Henemo B ooveme 35
y4eOHBIX YaCOB M HOCUT PEKOMEHIaTeNbHBIN XapaKTep, T. €. BBEJICHUE €r0 B MPAKTUKY 00yUCHHS
OCTaeTcs Ha YCMOTpPEHHE 00pa3oBaTelIbHOTO yupexaeHus. BBelneHne 3TOrokypca HEM30€KHO
BJICUET 3a c000I HEKOTOphIEC MOBTOPHI ydeOHOroCOAep)KaHus B 8—9 Kitaccax, KOTOpbIE, OJJHAKO,
HE HApYyLIAIOT PABEHCTBA CTAPTOBBIX BO3MOXKHOCTEH OOYUYAIOIIMXCSI MO OTHOLICHHIO K HOBOMY
peaMeTy. YUUTENI0 OCTAeTCs JIMIIb MPUHATH BO BHUMaHHe 3TOT (akT mpu pa3paboTke coOCT-
BEHHBIX paboyYnX MPOrpamMM, KakC y4eToM 3Tana MporeAeBTUKH, TaK U 0e3 Hero.
Oobazamensvuulii 3man ¢ 8—9 Knaccax paccuuTan Ha 2 yacaB Hefeno B oObeme 140 yueOHbIX
yacoB. M3ydueHne 3Toro Kypca 1a€TBO3MOKHOCTb BBIITYCKHUKY OCHOBHOM IIKOJIBI YCIIEIIHO CIAaTh
OI'DOmo xuMum Kak mpeaMera o Beidopy.IIpennaraemsiii Kype, XOTS U HOCHT OOLIEKYIbTYPHBIH
XapakTepy He CTaBHUT 3aJauy Npo(hecCHOHAIBHON MOArOTOBKM 00yJaromuXcs,
TEM He MEHee MO3BOJISIET UM ONPEICTUTHCS ¢ BBIOOPOM Mpoduiist 00yueHHsIB CTapIlei IKoJIe.
B nporpamme mpeaycMOTpeHO pe3epBHOE BpeMs, TaK Kak peajibHasi MPOJOJDKUTEIBHOCTD yueo-
HOI'O I0Jla BCET1a OKa3bIBAC€TCs MEHBIIE HOPMAaTUBHOU. B CBSA3M ¢ MEpEeX010M OCHOBHOM IIKOJIBI
Ha Takyio (opMy UTOTOBOM aTTecraiuu, kak [ 1A, B Kypce mpeaycMOTpeHO BpeMst Ha MOJIrOTOB-
KY K HEH.
Jns peanuzanuu pabodeit mporpaMMbl B ydeOHOM IIJIaHE BBIAETICHO 44 (BCero Ha mepuoj ooyde-
HUs) TI0 24aca B HeAeno ¢ 8 mo 9 kiace, Bcero B roj 68 4. YueOHsIf rof B 8- 9 kiacce paccum-
TaH Ha 34 Helenu.

3. Hpe)]MeTHI)Ie pe3yJabTaTbl OCBOCHUS NMIPOrpaMMBbI IO XUMHUH

JIMYHOCTHBIMH Ppe3yJbTATAMM H3YYCHHs Tpeamera «XHUMHA» SBISIOTCA CIEAYIOIINe

YMEHUSI:

® 0CO3HABaTh €JMHCTBO U LEJIOCTHOCTb OKPYKAIOIIEr0 MHUpPA, BO3MOXHOCTH €ro IMO3Ha-
BAaEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTHKCHUH HAYKH;

® T[IOCTENEHHO BHICTPaMBATh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pEHHE: OCO3HaBaTh IO-
TpeOHOCTh U TOTOBHOCTh K CAaMOOOPa30BaHMIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIb-
HOM JIeATEIbHOCTH BHE IIIKOJIBI;

® OILICHMBATh )KM3HEHHBIC CUTYAI[MH C TOYKU 3peHUs 0e30macHoro odpasa >KU3HU U CO-
XpaHEHUs 37J0POBbS;

® OLIEHMBATh HKOJIOTHUECKUI PUCK B3aUMOOTHOILICHHH YeoBeKa U MPUPOIbI.

e (GopMHpPOBATh 3KOJIOTMYECKOE MBIIUICHHE: YMEHHE OLIEHUBATH CBOIO JIESITEIBHOCTh U
MOCTYIIKU APYTUX JIIOJIEH ¢ TOYKU 3PEHUSI COXPAHEHHUsI OKpPYXKAloIel Cpesbl - TapaHTa
KU3HU U OJIaromnoryyus Jitoei Ha 3emie.

MertanpeaMeTHbIMU pe3yibTaTaMH H3YUeHHs Kypca «XHUMHA» SBIsSeTcS (OpPMHpPOBAHUE
YHUBEpCAIbHBIX yueOHbIX neiictuii (VY I).
Pecynamusnvie YV/I:

® CaMOCTOSITENIFHO OOHApYKMBaTh U (POPMYyIHPOBATh Y4EOHYIO MPOOJIEMY, ONPEICIATH
1[eTb Y4eOHOU I TEINbHOCTH;

® BBIJBUraTh BEPCUU pEIICHUS MPOOJIEMBbl, 0CO3HABAaTh KOHEUHBIA pe3ynabTar, BHIOMPAThH
U3 MPEUIOKEHHBIX U UCKaTh CAMOCTOSTEIIBHO CPEACTBA JOCTHXKEHHS LEIIH;

® COCTaBIIATh (MHAWBUIYAILHO WJIH B TPYIIIE) IJIaH PELICHUS MPOOIEMBI;

e paboTas 1o MIaHy, CBEpPSATh CBOU ACUCTBUS C LETbIO M, MPH HEOOXOAMMOCTH, UCIIPaB-
JSTHh OMIMOKH CaMOCTOSITENIHHO;

® B JMaJOre C yYUTEIEM COBEPIIECHCTBOBATH CAMOCTOSTEIHLHO BHIPAOOTAaHHBIE KPUTEPUHU
OLICHKH.




Tosznasamenvuvie YYJ/I:

aHaJIM3UPOBATh, CPABHUBATH, KIACCU(PHUIIMPOBATH U 0000IIATh (GaKTHI U sIBICHUS. BbIsB-
JSTh IPUYUHBI M CIICICTBUS MPOCTHIX SABJICHUM.

OCYIIECTBIISITh CPaBHEHHUE, KIACCHU(PHUKAINIO, CAaMOCTOSITEIbHO BBIOMpas OCHOBAHUS U
KPUTEPHH [UIs YKa3aHHBIX JIOTUYECKHUX OTEpaIuii;

CTPOHUTH JIOTHUECKOE pPACCYXACHUE, BKIIOYAIONIEe YCTAHOBJIIGHHWE IMPUYUHHO-
CIICJICTBEHHBIX CBS3CH.

CO3/1aBaTh CXEMAaTHUECKUE MOJIEIH C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00b-
eKTa.

COCTaBJIATDH TE3UCHI, PA3JINYHBIC BUJIBI TUTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
npeoOpa3oBbIBATh HH(OPMAIIMIO W3 OJHOTO BUAA B APYroi (TabmuIly B TEKCT U IIp.).
YMETh ONpPEIeNsATh BO3MOXKHBIE HICTOYHUKHA HEOOXOUMBIX CBEICHUN, IIPOU3BOIUTH TO-
MCK MH(POPMALIUH, aHATU3UPOBATH U OILICHUBATH €€ JTOCTOBEPHOCTb.

Kommynuxamuenvie YYJ/I:

CamocTOSITeIbHO OPraHU30BBIBATH YUEOHOE B3aMMOJCHCTBHE B Ipymie (OmpeaensaTs oomue
L€, pacpeaeaTh POJIH, JOrOBapuBaThCA APYr C APYroM U T.A.).

IInanupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa

JleaTenbHOCTh 00pa30BaTENIbHOIO YUPEKICHUS 00Iero oopa3oBanus B 00y4eHUN XUMHH JOJIK-
Ha OBITH HaNpaBJIeHa HA JOCTIKEHHE 00YyJarOIMMUCS CIeIYIOIUX JUYHOCTHBIX Pe3yJbTATOB:

1.

2.

B IICHHOCTHO-OPUEHTALIMOHHON Cepe - YyBCTBO FOPAOCTH 32 POCCUHCKYIO XUMUYECKYIO
HayKy, TYMaHU3M, OTHOLICHHUE K TPYIY, LI€JICYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CaMO-
OLICHKA;

B TPYJOBO# cepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaibHENIIel 00pa3oBaTeIbHON
TPAEKTOPHUH;

3) B mo3HaBaTeNbHONW (KOTHUTHUBHOM, MHTEJUIEKTYalIbHON) cepe —MOTHBAIMA YUYEHUS, yMEHHE
YIPABJIATH CBOCH IIO3HABATEIBLHOMN AEATEIBHOCTHIO.

MeTtanpegMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBIITYCKHMKAMH OCHOBHOW IIKOJIBI IPOI'PaMMBbI
110 XUMUU SBJISIOTCS:

1.
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4.

5.

BJIaJICHHE YHHUBEPCAJIHHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU JEATEILHOCTU: HAOIIO-
JICHUE, U3MEPEHUE, SKCIIEPUMEHT, yueOHOE HCCIeI0BaHe; IPUMEHEHNE OCHOBHBIX METO-
JIOB MIO3HAHUS (CUCTEMHO-MH(POPMALMOHHBIA aHANNU3, MOJCTUPOBAHME) Ui M3Y4EHUS
Pa3JIMYHBIX CTOPOH OKPYXKAIOLIEH JEHCTBUTEIBHOCTH;

HCTIOJIb30BAHNE YHUBEPCAIBHBIX CIIOCOOOB JIEATEIBHOCTH MO PEIICHHIO MPOOJieM M OC-
HOBHBIX MHTEJUICKTYAJIbHBIX OIEPALMI: HUCIIOIb30BAHUE OCHOBHBIX HMHTEIIEKTYaJIbHBIX
ornepauuii: GopMyJIupOBaHUE THIIOTE3, aHAJIU3 U CHHTE3, CPaBHEHUE, 0000IIeHNe, CUCTe-
MaTH3alus, BEIBICHUE IPUYMHHO-CIICICTBEHHBIX CBA3€H, IOUCK aHAIIOTOB;

yYMEHHUE TeHepupOBaTh UJICH U ONIPEIEIIATh CPEACTBA, HEOOXOAUMBIE IS UX PeaTU3alllu;
YMEHUE OIpPEeNsATh LeNH U 3a/1a4i JeITeIbHOCTH, BEIOUPATh CPEACTBA pealn3aluy eln
U IIPUMEHSATDH UX Ha IIPAKTUKE;

MCIOJIb30BAHUE PA3TMYHBIX HCTOYHHUKOB IS TIOJTYYEHHUS] XUMHUECKOW HH(POPMALIUH.

Hpe}lMeTHbIMI/I pe3yjdabTaTaMi 0CBOCHMS BbBINNYCKHUKaAMHA OCHOBHOI1 IIIKO0JIbI nporpamMmmal
0 XMMHUH ABJIAIOTCHA:

8 kiacce
BrInyckHUK HAy4YHTCSH:

XapaKTCpU30BaTb OCHOBHBIC MCTO/IbI TIO3HAHU: HaGJHO,Z[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
ONMUCKHIBATEL CBOMCTBA TBép,Z[BIX, KUIKUX, FaBOOGPaBHBIX BCIICCTB, BBLACIIAA UX CYIICCT-
BCHHBIC ITPHU3HAKU;

PAaCKpPBIBATH CMbBICI OCHOBHBIX XUMHWYCCKUX MOHATUN «aTOM»,«MOJICKYJIIa», «XHUMU-



YECKUU DIIEMEHT»,  «IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAIIEHTHOCTHY, «XHU-
MHUYECKasi PeakLus», UCTIOJb3Y 3HAKOBYIO CUCTEMY XUMHUU;

PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHsI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHOU TEOPUH;

pa3nuyaTth XUMUYECKUE U (PU3UUECKUE SIBIICHUS;

Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

OTIpEeNIeNIATh COCTaB BEUIECTB M0 UX (hopMyrnam;

OTIpENIeNATh BAJIEHTHOCTh aTOMA 3JIEMEHTA B COSANHEHHUSIX;

OTIPENeNATh THII XUMUYECKUX PEaKIINA;

Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XMMUUYECKHX PEaKIUi;

BBISIBJIATH IPU3HAKHU, CBUJICTEILCTBYIOIINE O MPOTEKAHUU XUMUUECKOHN peaKkiuy Py BbI-
MOJIHEHUH XUMHUYECKOTO OTBITA;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COEINHEHHIA;

COCTaBJIATh YPAaBHEHUS XUMHUECKUX PEAKIINN;

coOuoaaTh mpasuiia 0€30MacHON paboThl IPU MPOBEICHUU OTIBITOB;

MOJIb30BaThCsI TA0OPATOPHBIM 000PYTOBAaHUEM U MTOCYIOH;

BBIUUCIIATH OTHOCUTENIEHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIUUCIIATH MAacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyIie COCTUHEHUS;
BBIUUCIIATH KOJIMYECTBO, 00BbEM MIJIM Maccy BEIeCTBA MO KOJIMYECTBY, 00bEMY, Macce
peareHTOB WU MPOIYKTOB PEAKIUH;

XapaKTepu30BaTh (PU3MUECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPO/JIa;

M0JIy4aTh, COOMPATh KHCIOPO U BOJIOPOJI;

pacro3HaBaTh ONBITHBIM ITyTEM Ta3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPO/I;
pacKphIBaTh CMBICH 3aKOHA ABOTaJpO;

PacKphIBaTh CMBICH MOHATUH «TETIOBOM 3(h(HEKT peakum», «MOJISPHBII 00beM»;
XapaKTepu30BaTh (PrU3NUECcKre U XUMHUUECKUE CBOMCTBA BOBI;

PacKpBIBaTh CMBICH MOHATHUS «PACTBOPY;

BBIUUCIIATH MAacCOBYIO JOJIO paCTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCAMHEHUS U3YYEHHBIX KJIIACCOB HEOPTaHMUECKUX BEIIECTB;
XapaKkTepu30BaTh (PU3MUECKHE U XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOpraHUYe-
CKMX BEIIIECTB: OKCHJIOB, KMCIIOT, OCHOBAHMIA, COJICH;

OTIpeNeNATh MPUHAICKHOCTh BEIIECTB K OMPEACICHHOMY KJIACCY COCIMHEHUH;
COCTaBJIATh (OPMYJIBI HEOPraHUYECKUX COCTMHEHUN N3YYCHHBIX KIIaCCOB;

MPOBOJIUTH OTIBITHI, TOATBEPKAAONINE XMMUYECKHE CBOMCTBA H3yYEeHHBIX KJIACCOB He-
OpPraHUYeCKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEJ0YeH M0 U3MEHEHHUIO OKPACKU
WH/INKATOPa;

XapaKTepU30BaTh B3aWMOCBSI3b MEXIY KJIAaCCAMU HEOPraHUYECKUX COCTUHEHUN;
packpsiBaTh cMmbich [lepuoanueckoro 3akona . 1. Menaeneena;

OOBSACHATh (PU3UYECKUI CMBICIT AaTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMUYECKOTO JIEMEH-



Ta, HOMEPOB I'PYIIILI U IIeproaa B iepuoandeckon cucreme /. . Menneneesa;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHS aTOMOB, CBOIMCTB 3JIEMEHTOB B IIpejie-
JIaX MaJIBIX IIEPUOJOB U I'JIaBHBIX IO ATPYIIII;

XapaKTepU30BaTh XMMUYECKHUE 3JIEMEHTHI (OT BOJOPOAA O KaJbLUs) HA OCHOBE UX I1O-
JoXeHus B nepuoaudeckoit cucteme 1. . MenneneeBa u 0COOEHHOCTEH CTPOEHHS X
aTOMOB;

COCTaBJISATh CXEMbI CTPOEHHS aTOMOB IEpBBIX 20 3JIEMEHTOB IEPUOAUUECKON CUCTEMBI J1.
W. Mengeneena;

PacCKpbIBaTh CMBICI MIOHATHN: «XUMHUYECKasl CBS3b», «IIEKTPOOTPULATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAITHYECKON
peleTKY;

OIIPENENATh BUJL XMMUYECKOH CBSI3U B HEOPraHUYECKUX COCIUHEHUSAX;

n300paXkaTh CXeMbI CTPOEHUS MOJIEKYJI BEIIECTB, 0OPa30BaHHBIX PAa3HBIMU BUIaMU XU-
MHUUYECKHUX CBS3CH;

9 kjaacc
BbIyCKHUK HAYYUTCH:
PAacKpBIBaTh CMBICI MIOHATUH «UOH»,KKATHOH»,«QHUOH»,«AJIEKTPOIIUTHD», «HEIIEKTPOJIH-
TBID»,<«AJIEKTPOJIUTHYECKAS] AUCCOLUALINA», KOKUCITUTEIBY»,«CTENEHD OKUCTIE-
HUS», KBOCCTAHOBHUTEIbY,«OKHUCICHUE, «BOCCTAHOBJICHHEC),
OIPEAENATh CTENEHb OKUCIIEHUS aTOMA 3JIEMEHTA B COEIUHEHUU;
PAacKpbIBaTh CMBICI TEOPUHU AIEKTPOIUTUUECKON AUCCOLUALINY;
COCTaBJISITh YPABHEHUSI JIEKTPOJUTHUECKON TUCCOLMALUN KUCIIOT, IEJI0YEN, COJIEH;
OOBSCHATH CYITHOCTD MPOIECCa IICKTPOIUTUUECKON TUCCOIMALINN U PEaKIINi HOHHOTO
oOMeHa;
COCTaBIISATh TOJHBIC U COKpPAIIEHHBIE HOHHBIC YPAaBHEHUS PEaKINii 0OMEHa;
OTIPEIeIIATh BO3MOKHOCTh MPOTEKAHUS PeaKIInii HOHHOTO OOMEHa;
MPUBOJUTH PEAKLIMH, TOATBEPKAAIOLINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;
OIPEAENATh OKUCIUTEND U BOCCTAHOBUTEID;
COCTaBJISITh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIU;
Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUIECKOUW PEaKInu;
KIACCU(PUIIMPOBATh XUMHUUYECKUE PEAKIIMH [0 PA3TUIHBIM PU3HAKAM;
XapakTepU30BaTh B3aUMOCBS3b MEX/Y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETA-
JIOB;
MPOBOJUTH OTIBITHI O MOJTYYCHUIO, COOMPAHUIO U H3YUYECHUIO XUMHUUYECKUX CBOMCTB ra3o-
00pa3HbIX BEIIECTB: YTIEKUCIOTO ra3a, aMMHaKa;
pacmo3HaBaTh OMBITHBIM ITYTEM ra3000pa3HbIC BEIECTBA: YIIICKUCIBIA ra3 1 aMMHUAK;
XapaKTepU30BaTh B3aUMOCBS3b MEX/Yy COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU METAJLIOB;
Ha3bIBaTh OPraHUYECKUE BEIIECTBA M0 X GopMylie: METaH, 3TaH, STUJICH, METaHOJ, JTa-
HOJI, TJIMLIEPUH, YKCYCHAsl KUCI0Ta, aMUHOYKCYCHAsl KUCJI0Ta, CTEAPUHOBAs KUCIIOTA,
OJIEMHOBAs KHUCJIO0Ta, IIII0K034;
OLICHHUBATh BJIMSHUE XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOLLIEH CpeIbl HA OPraHu3M YeNo-
BCKAa;



® TpaMOTHO OOpamlIaThCs C BEIECTBAMU B TIOBCEIHEBHOM KHU3HH;
®  OIIPEeNITh BO3MOXHOCTh IPOTEKAHUS PEAKIIMI HEKOTOPBIX IPEICTaBUTENIEH OpraHuye-
CKHUX BEILECTB C KUCIOPOJIOM, BOJOPOJIOM, METAJJIaMH, OCHOBAHHUSIMH, TAJIOT€HAMU.

BpInyCKHUK NMOJYYUT BO3MOKHOCTb HAYUHThCS:

® BBIABUTATH U MMPOBEPATH SKCIICPUMCHTAJIIBHO THIIOTC3bI O XUMHWYCCKUX CBOMCTBAax Be-
IICCTB HAa OCHOBC UX COCTaBa U CTPOCHUA, UX CHOC06HOCTI/I BCTYIIAaTh B XUMHWYCCKUC PCAKIIUH, O
XapaKkTepe U MPOAYKTAX PA3IUYHBIX XUMUUECKUX PEaKIINA;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBAaM, YCTaHABIUBAIOT
MNPUYNHHO-CJICICTBCHHBIC CBA3U MCIKAY JaHHBIMU XaPAKTCPHUCTUKAMU BCIICCTBA,

¢ COCTaBJIATH MOJICKYJIAPHBIC U IMMOJIHBIC HOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HNOHHBIM
YPaBHEHHUSM,;

® MMPOTrHO3UPOBATH CHOCOGHOCTL BCIICCTBA IIPOABJIATH OKHUCIIMTCIIBHBIC HJIKM BOCCTAHO-
BUTEJIbHBIE CBOIICTBA C y4€TOM CTeIleHEH OKHUCIICHUS 3JIEMCHTOB, BXOOAIIIUX B €TI0 COCTAaB,

¢ COCTaBJIATH YpPaBHCHUMA peaKuHﬁ, COOTBCTCTBYIOIIUX MOCICAOBATCIBHOCTH IIPCBPA-
H_IGHI/Iﬁ HCOPTaHNUYCCKUX BCIICCTB PA3JIMIHLIX KIIACCOB;

¢ BBIABUTATH U MMPOBECPATH DKCIICPUMCHTAJIBHO THIIOTE3bI O PE3YJIbTaTaxX BOBHeﬁCTBHH
pa3nuYHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XHMHYECKON peaKIlnu;

® HCIIOJB30BATH HpHOGpeTéHHBIe SHAHUA IJId SKOJIOTHYCCKH I'PAMOTHOI'O ITOBCICHUS B
OKpY’Karollen cpene;

¢ HCIIOJIB30BATH HpHOGpeTéHHBIe KIITFOYCBbIC KOMIICTCHIIUU ITPW BBINIOJIHCHUH IMTPOCKTOB
1 y4eOHO-UCCIIeIOBATENBCKUX 33124 TI0 U3YYECHHUIO CBOHCTB, CIIOCOOOB MOTYUYCHHS M pacro3Ha-
BAaHUS BEILIECTB;

® OG’LGKTI/IBHO OLICHUBATH HH(bOpMaHHIO 0 BCHICCTBAX U XUMHWYCCKUX MIPOLCCCAX;

* KPUTHYECKH OTHOCHUTHCS K TMICEBJOHAYYHOU MH(OpMAIIUU, HETOOPOCOBECTHOM peKIa-
Me B CPEJICTBAX MaccoBOU MH(pOpMAILINH;

¢ OCO3HaBaTh 3HAYCHHUC TCOPCTUYCCKUX 3HAHHUHU 110 XUMUU JJIA HpaKTquCKOﬁ ACATCIb-
HOCTH Y€JIOBEKa;

¢ CO3Jar0T MOJACIIHN U CXEMBbI I peuicHusd YIIGGHBIX U IIO3HAaBATCJIbHbIX 3a4a4. IIOHHU-
MaTh HEOOXOAMMOCTH COOIOJICHHSI TPEIMTUCAHNH, MTPeIaraéMbIX B MHCTPYKIUSIX MO UCIIOJIB30-
BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIp.



4. Conep:xanue y4eOHOro npeamera Xumus
8 knacc

HavaabHble NOHATHSA ¥ 3aKOHBI XUMHUH

Tena u BemectBa. CBOMCTBA BelIeCTB. DTANOHHBIE (PU3MYECKHe CBOMCTBA BemiecTB. Ma-
Tepuanbl U MaTepuajgoBefeHue. Poib XUMUM B )KM3HHM COBPEeMEHHOro oOmiectBa. OTHOIIEHUE
oOriecTBa K XUMHUH: XeMOpmIus 1 xeMohoOusi.

Mertoap! u3ydenus xumun. Habmronenue. Dkcnepument. MoaenupoBanue. Mojaenu ma-
TE€pUAIbHBIC U 3HAKOBBIC UM CUMBOJIbHBIC.

I'a3pl. XKunkoctu. TBEpaplie BemecTBa. B3anMHblE mepexoabl MEXy arperaTHbIMU CO-
CTOSIHUSIMH BEILECTBA: BO3TOHKa (CyOnMMalus) U JecyOnumalus, KOHJISHCAlus U UCIapeHue,
KpUCTAJIIIN3aLUs U TUIaBJICHUE.

®usnueckue sBJIeHUs. YUCThIE BelecTBa U CMECH. [ OMOI€HHBIE U T€TEPOTE€HHBIE CMECH.
Cmecu razoo0pasnsble, xuakue u TBEpabie. CrocoObl pa3feneHus CMeceil: eperoHka, Win JIuc-
TUJUISIMS, OTCTauBaHue, GUIbTPOBaHHUE, KPUCTAIUIM3AUS WIH BbIIapUBaHUe. XpoMartorpagusi.
[TpumeHeHne 3TUX crIOCOO0B B J1AOOPATOPHON MPAKTUKE, HA TPOU3BOJICTBE U B OBITY.

XHUMHUYECKUE IIEMEHTBI. ATOMBI U MOJIEKYJbl. IIpocTeie U cioXxHbIE BeniecTBa. AJo-
Tponus Ha npuMepe Kuciaopoaa. OCHOBHBIE NOJIOKEHUSI ATOMHO - MOJIEKYJIsipHOTO ydeHus. Ho-
HBI. Bemectsa MOJIEKYIIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOCHHUS.

3HaKkM (CMMBOJIbI) XUMUYECKUX 3JIEMEHTOB. MH(opMaIus, KOTOpyIO HECYT 3HaKU XUMHU-
YECKUX DJIEMEHTOB. DTHUMOJIOTMS HAa3BaHUII HEKOTOPBIX XMMHUYECKHX 3JIeMeHTOB. [lepmonnye-
cKkas Tabnuia xumudeckux anemeHToB J1. M. MenneneeBa: KOpOTKONIEPHOIHBIN U ITMHHOIIEPH-
oJHBIN BapuaHThL. [lepuozp! u rpymnmnsl. [1aBHas u mobovHas MOATPYIIBL, WU A- U B-rpynmbl.
OTtHOocuTenbHAsI aTOMHAs Macca.

Xumuueckue Qopmynsl. Maaekcsl u kodpduunentsl. OTHOCUTENbHAS MOJEKYIIpHAas
Mmacca. MaccoBasi 10Ji1 XMMHUYECKOTO 3JIEMEHTa B coenuHeHud. MHpopmanus, KOTOpyI0 HECyT
XUMHYECKUEe (DOPMYIIBIL.

BanentHocts. CTpykTypHBIE (hOpMYIIBl. XUMUYECKHUE DJIEMEHTHI C TIOCTOSIHHOW U Tepe-
MEHHOH BaJICHTHOCTHIO. BBIBO (hopMyIbl coemHeHus 1o BajieHTHOCTH. OmnpeneneHue BaleHT-
HOCTH XMMHYECKOTO 3jeMeHTa mo (opmysne BemiectBa. CocraBieHHE Ha3BaHWH COEJUHEHUH,
COCTOSIIIIUX M3 JIBYX XMMHUYECKHX 3JIEMEHTOB, [0 BaJEHTHOCTH. 3aKOH IOCTOSIHCTBA COCTaBa
BEILIECTB.

Xumudeckue peakuuu. PeareHTsl U NpoayKTel peakuuu. IIpusHaky XMMUYECKUX peak-
nui. YcnoBus UX NMPOTEKAHUS U MpeKpalleHus. Peakinuu ropeHus. DK30TEPMUYECKUE U DHJIO-
TEPMUYECKHUE PEAKIIH.

3aKOH COXpaHEHHUS MacChl BEIIECTB. XMMHUUEeCKue ypaBHEHMs. CoCTaBlI€HHE XUMHUYE-
CKUX ypaBHeHUU. THpopMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanuss XMMHUECKUX peakUUi M0 COCTaBY M YUCILY PEareéHTOB U MPOJYKTOB.
Tunbl xuMudeckux peakuuil. Peakuuu coenuHeHus1, pa3ioKeHus, 3aMelieHus u oomena. Kara-
JIM3aTOPBI U KaTaJIN3.

JdeMoHcTpanuu
*  Kouseknust MaTepualioB U U3JETUI U3 HUX.
*  Mogenu, ucnojb3yeMble Ha ypokax (PU3UKU, OUOJIOTUH U Teorpaduu.
*  OOBEMHBIE U IAPOCTEPHKHEBBIE MOIETH HEKOTOPHIX XUMHUECKUX BEIIECTB.

* Mogenu KpUCTANINYECKUX PEIIETOK.



© N U AW

CJIOTHBI.

Cobupanue npubdopa A MOIy4eHHs ra3a v MPOBEpKa €ro Ha FepMETUYHOCTb.
Bosronka cyxoro sipja, Hosa uiau HapTaauHa.

ArperaTHble COCTOSHUS BOJIBI.

Pasznenenne 1ByxX HECMEIIMBAIOIIMXCS KUIKOCTEH C IIOMOLIBIO IEIUTEIBHON BOPOHKHU.
JiucTuisTop u ero padora.

YcranoBka a1 GUIBTpoBaHUA U €€ paboTa.

YcTaHoBKa /715 BRITApUBAHUS U €€ paboTa.

Komnexust ObITOBBIX TPUOOPOB 15t GHIIBTPOBAHMS BO3/TyXa.

Paznenenue kpacsiero BemecTna paoMactepa ¢ HOMOIIBI0 OyMaXXHOU XpoMaTorpaduu.
Mojenu aquIoTpOIHBIX MOAU(PUKALIUN YIIIepoaa U Cephl.

ITony4yenue o30Ha.

Hoprperst U. 4. Bepuennyca u JI. M. Menzeneesa.

KopoTtkoneproauslii 1 JIIMHHONIEPHOAHBIN BapuaHThl [lepuonnyeckoii cucremsl . U.
MenpeneeBa

KoHcTpynpoBaHue mapocTep >KHEBBIX MOJENIEN MOJIEKYII.

Amnmnapar Kunna.

Paznoxenne 6uxpomara aMMOHHS.

['opeHue ceppl 1 MarHueBOM JICHTHI.

IToptpetsl M. B. JlomonocoBa u A. JI. JlaByasbe.

OnbIThI, MIUTFOCTPUPYIOIINE 3aKOH COXPAHEHHUS MacChl BELIECTB.

I'openue pocdopa, pacTBOpeHHE TPOAYKTa TOPEHUS B BOJIC M UCCIICAOBAHHUE MOJTyYEH-
HOT'O pPacTBOPA JIAKMYCOM .

BzauMonelicTBUE COITHOM KUCIOTEL C IIUHKOM.

[Monyuyenue ruapokcuna meau(Il) u ero paznoxeHue npu HarpeBaHUM.
JlabopaTopHbIe ONbITHI

. O3HaKOMJICHHE C KOJUIEKIIUEH 1a00paTOPHOM MOCY/IbI.

. IIpoBepka npubopa A5 MOTydeHHs ra30B Ha TePMETUYHOCTb.

O3HakomIIeHHE ¢ MUHEpaJlaMH, 00pa3yIOIIUMHU TPAHUT.

[IpuroroBiieHuEe reTEPOreHHOM CMECH IMOPOLLIKOB CEPBI U JKeJle3a U UX PA3ICIICHUE.
B3aumMopelicTBre pacTBOPOB XJIOPUIOB U HOAUIOB KaIHs C PACTBOPOM HHUTparta cepeodpa.
[Tonyuyenue ruapokcuna meau(Il) u ero B3aumoieiicTBUE ¢ CEPHON KUCIOTOM.
B3aumoerictBre pacTBOpa COAbl ¢ KUCIOTOM.

[IpoBepka 3aKk0OHa COXpaHEHUsI MACCHI BEIIECTB HA IIPUMEPE B3aUMOJCUCTBUS IIETOYN U KHU-

9. TlpoBepka 3aKOHa COXpPAHEHHS MAacChl BELIECTB HA MPUMEPE B3aMMOJCHUCTBUS MIEIOUH U
cosn xkene3a (I11).

10. Paznoxenue mepokcua BOJOPOIa C IOMOMIBIO oKcuaa Maprauia (IV).

11. 3amemienue xene3oM Meau B MEIHOM KyIOPOCE.

IIpakTnuyeckne padoTsl

l.

3HaKOMCTBO ¢ JabopaTopHbIM oOopynoBaHueM. [IpaBuna TeXHUKH 0€30MACHOCTH MPHU

pabote B kabunere xumMuu. Hekotopsie Buabl pador.

2. AHaau3 MOYBbI



Baskneiinue npeacraBuTe/ I HeOPraHuvecKux semecTs. KomuecTBeHHbIE OTHOIICHUS B
XUMHH
Cocras Bo3ayxa. [TorsTre 06 00bEMHOM J10JIe KOMIIOHEHTA MPUPOTHON Ta30BOMH CMECH —
BO31yxa. Pacuér o6bpEémMa KOMIOHEHTA ra30BoOil cMecH 1o ero 00beMHO 10J1€ 1 HA0OOPOT.
Kucnopoa. Ozon. [lonydenue xkucnopona. Codnpanue u pacro3HaBaHUE KUCIOPOAa. XUMHU-
YECKUE CBOMCTBA KUCIOPOAA: B3aMMOICHCTBUE C METAJUIAMH, HEMETAJUIAMHU U CIIOKHBIMU BEllle-
crBamu. [Ipumenenue kucinopoaa. KpyroBopot kucioposaa B Ipupoe.
Oxcunpl. O6pa3zoBaHue Ha3BaHUM OKCHIOB 10 UX popmynam. CocTtaBiieHue HopMys OKCH-
JI0B T10 UX Ha3BaHUsM. [IpencraBuTeny OKCUI0B: BOJA U YIJIEKUCIbIH ra3, HeraméHas U3BeCTb.
Bonopon B mpupoae. dusnyeckue U XMMUYECKUE CBOUCTBA BOJIOPO/A, €0 MOJyYECHUE U
IIPUMEHEHHUE.
Kucnotsl, ux coctas u kinaccudukanus. Maaukaropsl. Tabnuna pactBopumoctu. Consi-
Hasl U CepHasl KUCJIOThI, UX CBOWCTBA U IIPUMEHEHHUE.
Conu, ux cocras u Ha3BaHus. PacTtBopuMocTs coseil B Boae. [IpeacraBurenu conei:
XJIOpU HATpusl, KapOoHAT HATpus, pocdar KaabIus.
IToctossHHas ABoranpo. Konndectso BemecrBa. Moiab. MonsipHas macca. KpatHele equ-
HULbl U3MEPEHUS KOJIMUECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJJIUMOJISIPHAs U KHJIO-
MOJISIpHAsi MacChl BELIECTBA.
Pacuérel ¢ HMCHONB30BAHMEM IOHATUH «KOJUYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOCTOSIHHAsE ABOTaJpO».
3akoH ABorazipo. MousipHblil 00bEM ra3000pa3HbIX BenlecTB. OTHOCUTEIbHAS TUIOT-
HOCTb OJIHOT'O ra3a o APyromy.
KpatHble eAMHUIBI U3MEPEHUST — MUJUTUMOJISIPHBIA M KMJIOMOJIIPHBIN 00BEMBI Ta3000-
Pa3HBIX BELIECTB.
Pacuérel ¢ HMCIONB30BAHMEM IOHATUH «KOJUYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJIIPHBIN 00BEM Ta30B», «ITOCTOSTHHAsE ABOTaIPO».
Pacuérel ¢ HMCIONB30BAHMEM IOHATUM «KOJUYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJIIPHBIN 00BEM razoBy, «IUCI0 ABOTAAPO».
I'uapocdepa. KpyroBopoT Bojisl B ipupojie. PU3HUECKHEe U XMMUYECKHE CBOMCTBA BOJIBI:
B3aUMOJICCTBUE C OKCUJAMU.
OcHoBanusl, ux coctaB. PacTBOpUMOCTh OCHOBaHUI B BOJie. I3MeHEeHNe OKpacKu MHIU-
KaToOpoOB B LIEJN0YHOM cpene. [IpencraBurenu menoye: THAPOKCUbI HATPUS, KAIUs U KAJIbLIMS.
PactBopurens u pactBopéHHOE BemecTBo. PactBophl. PactBopenue. ['uapatel. MaccoBast
JI0JI1 PaCTBOPEHHOIO BellecTBa. Pacy€Tel, CBA3aHHBIE C MCIOJIb30BAaHUEM IOHATHUS «MacCOBas
JI0JIs1 paCTBOPEHHOTO BELIECTBAY.
JdeMoHcTpanuu
* OmpeneneHue coaepKaHus KUCIOPOJa B BO3IyXeE.
* [lomydeHue kuciaopoaa pa3inoKeHUEM IIEpMaHraHaTa Kajlus U IepoKcuia
BOJIOPOJA.
* CoOupaHue MEeTOI0M BBITECHEHHS BO3/TyXa U BOJIBL.
* Pacno3HaBaHHE KHACIOPOJA.
* T'openue Maraus, >xesuesa, yrisi, cepsl U ¢pochopa B KUCIOPOIE.
* Komekuust oKCHI0B.
* Tlonmydenue, cobupaHue U pacro3HaBaHHE BOJIOPOJIA.

* T'openue Bonopona.



* BzaumoseiictBue Bogopoa ¢ okcugom meau(Il).

* Komiekuusi MUHEpaJIbHBIX KUCIIOT.

* IlpaBuio paz0aBieHusi cepoi KUCIOTBHI.

* Komiekuus coneml.

* Talnuua pacTBOPUMOCTH OCHOBAHMA, KUCIIOT U COJIEH B BOJE.

* HekoTopsle MeTaibl, HEMETAJUIbl U COETUHEHHS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
*  Mopaenb MOJSIpHOTO 00BEMA ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONbITHI

12.  TlomyrHeHHe M3BECTKOBOM BOJIBI IPH MPOITYCKAHUH YIIIEKKCIIOTO Ta3a.
13.  Tlony4enue BOIOPO/Ia B3aUMOICUCTBHEM [[MHKA U COJITHOU KHCIIOTHL.
14. Pacno3HaBaHue KUCIOT HHAXKATOPAMH.
15. V3meHenue OKpacku HHIUKATOPOB B IIEJIOYHON CpeEJIC.
16. OsnakomieHue ¢ mpenaparaMu JOMAIHEH WK IIKOJBHOM anTeYku — PacTBOPaMHU Iie-
POKCHAA BOJOPOJIa, CIIUPTOBON HACTOMKM MOJIa M HAILIATBIPHOTO CIIHMPTA.
IIpakTnuyeckne padoTsl
3. TMonyuenue, cobupanue U pacro3HaBaHUE KHCIOPOIA.
4. Tlony4enue, cOOMpaHUe U PACIIO3HABAHUE BOIOPOJIA.
5. TpurotoBieHHE PaCTBOPOB COJICH C MX 33aHHON MacCOBOM JIOJICH.
OcHOBHBIE KJI1aCChl HEOPTAHUYECKUX COeIMHECHMU I
O6o0061eHne cBeeHnit 00 OKCHIax, UX KiIaccuuKauu, Ha3BaHUSIX U cBoicTBax. CriocoObl
IIOJTy4EHUS OKCHUJIOB.

OcHoBanusl, UX KiaccuuKalys, Ha3BaHUs U CBOWCTBA. B3anmMoneicTBrie ¢ KucIoTaMu,
KHCJIIOTHBIMU OKCHUJAMU U COJIIMHU. Pa3noskeHue HepacTBOPUMBIX ocHOBaHMH. CriocoObl moity-
YEHUSI OCHOBAHUM.

Kucnotel, ux knaccupukamus u Ha3zBaHus. OOIME XMMHUYECKHE CBOMCTBA KHUCIOT.
B3aumopneiicTBue KHCIOT ¢ METAUIAMH. OJIEKTPOXMMMUYECKUH PpAJl HANpPSOHKEHUM METalloB.
B3auMoencTBre KUCIOT ¢ OKCHJIaMU MeTauloB.B3anMoIeicTBUEe KUCIOT C OCHOBAaHUAMU —
peakuys HeuTpalu3auuu. B3aumonencTBue Kucior ¢ consmu.llomydenne  Geckucmopoa-
HBIXU KHCJIOPOJICOAEPKALIUX KUCIIOT.

Coun, ux kiaccudukanus u cBoMCTBa. B3anmoaeiicTBue coseii ¢ metaniamu, 0cooeH-
HOCTH 3TUX peakuuil. Bzanmoaencreue comneu ¢ CosMu.

I'enernueckue psAapl MeTala U HeMeTaula. [ 'eHeTndeckast CBsI3b MEX1y KJlaccaMu He-
OpraHMYECKUX BEILECTB.

JlabopaTopHbIe ONbITHI

17. B3saumoeiicTBre OKCHIA KAIBIHS C BOJIOM.

18. ITomyTHEHNE M3BECTKOBOM BOIBI.

19. Peakiust HelTpanIn3amnum.

20. Tonyuenue ruapokcuna meau (I1) u ero B3anMoIeCTBIE ¢ KHCIOTOI.
21. Pasnoxenune ruapoxcuaa meau (1) mpu HarpeBaHuu.

22. BzaumoieiicTBUE KUCIIOT C METAILTAMH.

23. B3auMoieiicTBUE KUCIIOT C COJISIMUL.

24. O3HaKOMIICHHE C KOJUIEKIUEH COJIEH.

25. Bzaumoseiictue cyabdara memu(Il) ¢ sxeme3om.



26. BzaumoieiicTBUE COJICH C COJISIMUL.

277. Tenernueckast CBsI3b Ha MPUMEPE COCAUHEHUM MEJIH.
IIpakTnuyeckne padoTsl

6. Perienne SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Ilepuoanyecknii 3axoH 1 Ilepuoanyeckas cucreMa XMMHUYECKHX 2JIEMEHTOB
. . MeHnaeieeBa U CTPOCHHE aTOMA
EcrecTBeHHBIE CEMENHCTBA XUMUUYECKUX YIEMEHTOB:IIICJIOYHBIE U LIEJI0YHO3EMEIIBHBIE Me-
TaJJIbl, TaJloTeHbl, UHepTHBIE (OnaropoaHbie) razel. AMdoTepHOCTh. AMpOTEpHBIE OKCHABI U
ruapokcuabl. KoMmmiekcHele coun.

Otxkpsitue 1. . Menneneesbim Ilepuoanueckoro 3akona u cozganue uM [lepuoauue-
CKOU CHCTEMBI XMMUYECKUX DJIEMEHTOB.

ATOMBI Kak (opma CyIIECTBOBAaHHUS XUMHUYECKUX 31eMeHTOB. OCHOBHBIE CBEACHUS O
CTpoeHUH aTOMOB. J[0Ka3aTenbCTBa CIOKHOCTH CTpoeHus atToMoB. OnbIThl Pedepdopaa. [Tnane-
TapHasi MOJEJIb CTPOEHUS aTOMa.

CocTaB aTOMHBIX s/iep: IPOTOHBL, HEUTPOHBI. OTHOCUTENBHAS aTOMHAas Macca. Bzanmo-
CBSI3b MOHATUHN «IIPOTOHY, «KHEUTPOH», KOTHOCUTENIbHASI ATOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX dJle-
MeHTOB NoNe 1-20. [ToHsATHE 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronsl. ®dusnueckuit cMmbici cuMBOIMKM Ilepuoaunueckoit cucrembl. CoBpeMeHHas
dbopmynuposka [lepuoanueckoro 3akona. Mi3MeHeHUsT CBOKCTB 3JIEMEHTOB B MIEPUOAX U TPYII-
nax, Kak ()yHKIHUsI CTPOCHUS SIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepHuCcTUKa AJIEMEHTa-MeTajlla U 3JIEMEHTa-HEMETalla 10 MX MoJokeHuto B Ile-
PHOIMYECKON cucTeMe XuMudeckux 3ineMenToB [l. 1. Menneneena.

JdeMoHcTpanuu
* Paznuynble GOpMBI TAOTUI] TEPUOANIECKON CUCTEMBI.
* MopnenupoBanue nocrpoenus Ilepuonnueckoii cucrems! . 1. Menneneesa.
* Mogenu aTOMOB XMMUYECKUX DJIEMEHTOB.
*  Mogenu aToMOB 3J1€eMEHTOB 1—3-r0 nepuoioB
JlabopaTopHbIe ONBITHI.
28. Tlonyuenre aM(pOTEPHOTO THAPOKCHIA M UCCIICIOBAHIE €T CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIIUN

Honnas xumuueckasi cBsi3b. MoHbI, 00pa30oBaHHbIE aTOMaMU METAJIOB U HEMETAJUIOB.
CxeMbl 00pa3oBaHMsI MOHHOM CBSI3M UIsi OMHApHBIX COEAMHEHUH. MOHHbIE KpUCTAUIMYECKUE
peméTKy U (U3NYECKUEe CBOMCTBA BEIIECTB C ATUM TUIOM pemérok. IlonsTue o ¢popmynbHOI
€AVHULIE BEIIECTBA.

KoBaneHnTHast XuMu4eckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHBbIE (hopmysbl. KoBaneHt-
Has HemoJisIpHas cBs3b. CxeMbl 00pa30BaHUsI KOBAJCHTHOM CBSA3M Ul OMHAPHBIX COCAMHEHUI.
MonekyisspHbIE U aTOMHBIE KPUCTAJUIMYECKUE PELIETKU, U CBOMCTBA BEILIECTB C OTUM THUIIOM
PELIETOK.

DNEeKTPOOTPULIATENBHOCTD. Pl anekrpooTpunarenbHocTu. KoBajgeHTHas NojspHas Xu-
Muyeckasi cBsi3b. Jlumosb. CxeMbl 00pa3oBaHMs KOBAJICHTHON MOJSIPHOW CBS3M Ul OMHAPHBIX
COCIMHEHUN. MOJIEKYIIIpHbIE U aTOMHBIE KPUCTAUIMYECKUE PELIETKH, CBOMCTBA BEILIECTB C
9TUM THUIIOM PEIIETOK.



Mertannuueckas XuMU4ecKas CBs3b U METaJNIMUecKasl Kpucraindeckas pemeérka. CBoii-
CTBA BEILIECTB C 3TUM TUIIOM PEIIETOK. Enunas npuposa XUMUYECKUX CBSI3EH.
Crenenp okucneHus. CpaBHEHUE CTENIEHU OKUCIIEHUS U BaIeHTHOCTH. IIpaBuna pacuéra
CTETIeHeH OKUCIIEHUS 10 GopMySaM XUMHUYECKUX COCTUHEHUH.
OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakMU. OnpeneneHne CTENeHEW OKUCIEHUS JUIs
3JIEMEHTOB, O00pa3yIOIIMX BEIIECTBA Pa3HBIX KJIAcCOB. Peakunmum MOHHOrO OOMEHa W OKUCIIHU-
TEJIbHO-BOCCTAHOBUTENbHBIE peakiMHU. OKHCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTa-
HoBileHHE. (COCTaBJIEHHE YPAaBHEHMHM OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOIOM
AIIEKTPOHHOTO OaiaHca.
JdeMoHcTpanuu
* Bugeo ¢parmenTs! u cnaiiipl «loHHasE XUMHYECKast CBS3b ».
* Kosnekus BemecTs ¢ MOHHON XUMUYECKON CBSI3BIO.
* Moaenu HOHHBIX KPUCTAIIMYECKUX PELIETOK.
* Buneodparments! u cnaipl «KoBalleHTHAsE XUMUYECKasi CBSA3bY.
* Kouneknus BemecTB MOJIEKYJISIPHOTO ¥ aTOMHOTO CTPOEHHS.
*  Mogenu MOJIEKYISPHBIX U @TOMHBIX KPUCTAUIMYECKUX PEIIETOK.
* BuneodparmeHnTsl u cnaipl « MeTalmanuecKasi XMMU4ecKast CBS3bY.
*  Komnekuus «MeTajisl U CIUIaBbD».
* BzaumogeiicTBue IMHKA C Cepoil, CONsTHOM KucnoToH, xaopuaom meau (1I).
* T'opeHue maruus.
* B3aumonencTBue XJIOPHOM U CEPOBOJOPOIHOM BOJBI.
JlabopaTopHbIe ONbITHI
29. HsrortosieHue MOJIEIH, WILTIOCTPUPYIOIEH CBONCTBA METAIIMYECKON CBA3H

9 kaacc
IToBTOpeHue u 06001IeHUEe CBeleHUIT O Kypcy 8 kiacca
bunapusie coenunenusi. Okcupl cojaeoOpa3syromiie 1 Hecojaeoopasyromuue. [ uapokcu-
IbI: OCHOBaHUsA, aM(poTepHbIe, KUCIO0ThL. CpenHue, KUCIble, OCHOBHBIE COJIH.

O06o00mIeHne cBeIeHUI 0 XUMUUECKUX peakuusax. Kinaccupukarus XuMHIECKIX peak-
U 10 pa3IMYHBIM OCHOBAHUSAM: COCTAaBY M YHCIy PEarupyIonX U 00pa3ylouIXcs BEIIECTB,
TEIuI0BOMY 3 (HeKTy, HapaBICHUIO, U3MEHEHHUIO CTENICHEH OKHCIICHUS YJIEMEHTOB, 00pa3yro-
[IMX pearupyromre BemecTBa, (ase, HCIoJIb30BaHUIO KaTalIn3aTopa.

IToHATHE O CKOPOCTH XUMUYECKOHN peakuuy. PaKkToOpsl, BIUAIOIINAE HA CKOPOCTh XUMH-
YECKUX PEaKLUii: IPUPO/Ia PEarupyrolIuX BEMIECTB, UX KOHIIEHTpALHsl, TEMIIEpATypa, MIIOIIAIb
CONPUKOCHOBEHHSI, HaNUuue Katanusaropa. Karamms.

JdeMoHcTpanuu
* (O3HaKOMJIEHHE C KOJIJIEKLUSMHU METAJUIOB U HEMETAJIIOB.
* (O3HaKOMJIEHHE C KOJUIEKLIUSIMU OKCUAOB, KUCIOT U COJEH.
* 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOHN peakLUu OT IPUPO/Ibl pEarupyoIUX BEIIECTB.
* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN peaklUi OT KOHLIEHTPALUHU PEarupyolnx Be-

LIECTB.

* 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOH peakluu OT IUIOoIaan

CONPUKOCHOBEHHMSI PEATUPYIOLIUX BEIIECTB («KUILSILUHN CII0I»).



* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN pEeakLUu OT TEMIIEPATyphl pearupyoluX BEIECTB.
JlabopaTopHbIe ONbITHI
B3aumoelictBue aMMHaKka U XJIOpOBOIOPOJA.
Peakuus HeliTpannzanuu.
Hab6nronenue terinoBoro 3¢ ¢dexra peakiuu HeHTpain3auy.
B3aumoneiictBue cepHoit kucnotsl ¢ okcugom meau (II).

Paznoxenue MEpOKCHIa BOOAOPOJa C MOMOIIBIO KaTaJla3bl KapTO(beJIH

AN o

3aBHCHMOCTh CKOPOCTH XMMHUYECKOM PEaKLUU OT MPUPOJIbI PEarupyroLInX BEIIecTB Ha
IpUMepe B3aUMOJICHCTBHSI PaCTBOPOB THOCYIb(aTa HaTpUs U XJIopuaa Oapusi, THOCYIb(ara
HATPUS U COJITHOU KUCIIOTHI.

7. 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEAKIHH OT MIPUPOIbI METAIJIOB ITPU MX B3AHMO-
JNIEUCTBUM C COJITHOM KUCJIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIUK OT IIPUPOIBI KUCIOT MPH B3aUMOICHCTBUH
UX C JKEJIE30M.

9. 3aBHCHMOCTH CKOPOCTH XUMHYECKON PEAKIIUH OT TEMIIEPATYPBIL.

10.  3aBuCHMOCTB CKOPOCTH XHUMHYECKOM PEAKIMU OT KOHIICHTPAIIHH.

11. 3aBucuMOCTH CKOPOCTH XHMHYECKOW PEAKIMU OT IUIOIIAMH COMPHKOCHOBEHHS pear-
PYIOIIHMX BEIECTB.

12.  3aBHCHMOCTH CKOPOCTH XHUMHUYECKOM PEAKIMU OT KaTalIn3aTopa.

XuMHYeCcKHe peaKklii B paCTBOPAax 3JIEKTPOJIUTOB

[TonsiTue 00 ANMEKTPOIUTUYECKON AMCCOLMALMH. DIIEKTPOIUTHI U HEIEKTPOIUTHL. Me-
XaHHU3M JIUCCOLMALIMM 3JIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM cBsi3U. CTENeHb AIEKTPOIUTH-
yeckoit auccoruanyy. CunbHbIE U c1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPHH HIEKTPOIUTHUECKON auccoumaruu. Kinaccuduxanus mo-
HOB M MX CBOWCTBA. KHCIOTHI, OCHOBAHMS U COJIM KaK IEKTPOIUTHIL. VX Kiaccupukanus u Tuc-
coanus.

OOmre XMMHUYECKHE CBOMCTBA KHCIOT: U3MEHEHHE OKPAaCKH MHAMKATOPOB, B3aHMO/ICH-
CTBHUE C METAJUIAMU, OKCUJAMHU U THIPOKCUAAMHU METAJLIOB U COIAMU. MOJIEKyIsIpHBIE U HOH-
HbI€ (IIOJIHBIE U COKPALEHHBIE) YPABHEHUSI pEaKLUi.

XUMHUYECKUN CMBICI COKPALEHHBIX YPaBHEHUU. Y CIIOBUS NMPOTEKAHUS PEAKLUN MEKIY DJICK-
TPOJIMTAMHM 10 KOHLA. Ps1 aKTUBHOCTH METAJLIIOB.

OO01mue XMMHUYECKHE CBOMCTBA IIEIOUEH: B3aUMOIEHCTBHE ¢ KUCIOTAMHU, OKCHUIAMH He-
METaJuIoB, coyisiMu. OOIMe XUMUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHHI: B3aUMOJIEICT-
BHE C KUCJIIOTAMH, Pa3JI0KECHHUE [P HarPEBaHUU.

OO0mre XMMUYEeCKHe CBOMCTBA CPEIHUX COJICH: B3aUMOICHCTBHE C KHCIOTAMH, IIEJO-
4aMU, COJIAIMH U MeTaJlJIaMU. B3auMOIEHCTBUE KUCIIBIX COJIEH CO IIEIOYAMM.

I'maponus, kak 0OMEHHOE B3aMMOJEHCTBHE coyiell ¢ BOJOH. ['Maposn3 conu CUIBHOTO
OCHOBaHHUSA U c1a00H KUCIOTHL. ['uaponu3 comau cnaboro OCHOBaHUS U CHIIbHON KuCHOTHI. [1Ika-
na pH.

CBolicTBa KMCIIOT, OCHOBAaHUM, OKCUJOB U COJIEH B CBETE€ TEOPHUM AIIEKTPOJUTHYECKON
JUCCOLMALUU U OKUCIIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAKIUN.

JdeMoHcTpan UK.
* HcnbelTanue BEIIECTB U UX PACTBOPOB HA JIEKTPOIPOBOJHOCTb.



*  3aBHCUMOCTB JIEKTPOIPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPAIUH.
* JIBW>KeHHE OKPAIICHHBIX HOHOB B AJIEKTPUYECKOM TIOJIE.
* OnpexeneHue xapakrepa cpeabl B pacTBOpax COJICH.
JlabopaTopHble ONBITHI.
13. quccormanust cnabbIx SIEKTPOIMTOB HA IPHMEPE YKCYCHON KUCIOTBL.
14. Vi3menenne OKpacku MHAUKATOPOB B KUCIOTHOM Cpe/ie.
15.  Peakius HefiTpanusaiuu pacTBOpa MEIOYH PA3THYHBIME KHCIOTAMH.
16.  Tlonyuenue rugpoxcuna meau (II).u ero B3auMoAEHCTBUE C Pa3IMYHBIMHU KUCIOTAMHU.
17. B3aumoeiicTBre CuilbHBIX KHCIIOT ¢ okcuaoM Meau (II).
18-20. B3aumoaelicTBHE KUCIOT C METAJITIAMH.
21. KauecTBeHHast peakifus Ha KapOOHAT-HOH.
22. Mony4eHne CTyaH KPEMHUECBOM KHCIIOTHI.
23. KauecTBeHHast peakiysi Ha XJIOPHUJI - WU CYITb(PaT-HOHbI
24. V3MeHeHre OKPAaCKH WHIMKATOPOB B IIEIOYHOM CPEJIE.
25. B3auMmo/ieiicTBrE MIEN0YEel C YIIeKUCTBIM Ta30M.
26. KauecTBeHHast peakiysi Ha KATHOH aMMOHHSI.
27. Monyuenune ruapokcuna meau (II) u ero pasnoxenue.
28. Bzaumo eiicTBre KapOOHATOB C KUCIOTAMH.
29. Monyuenune ruapokcua xemnesa(lll).
30. BzaumoseiicTBue *xenesa ¢ pactBopoM cyibpara meau (IT)
IIpakTnuyeckne padoTsl
1. CsoiicTBa KHCIIOT, OCHOBaHHUT, OKCHJIOB U COJICH B CBETE TEOPUH DIEKTPOIUTHYC-
CKOM JUCCOIMALMHU U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN

HemeTajuibl 1 MX coeIUHEHHSA

CrpoeHue aTOMOB HEMETAJUIOB U UX MoJoXkeHue B [lepuoanueckoii cucreme. Psn snek-
TpOOTpULIaTENbHOCTU. KpHcTaminyeckue pemeéTkd HEMETAIOB — IPOCTBIX BEIIECTB. AJUIO-
Tporus u e€ npuunHbl. Ou3nyeckre cBoiicTBa HeMeTauIoB. O0IIMe XMMUYECKHE CBOMCTBA He-
METAJUIOB: OKUCIIUTEIIBHBIE U BOCCTAHOBUTEIIbHBIE.

["ajiorensl, cTpoeHUE UX aTOMOB U MOJIEKYJl. PU3HUYECKHE U XUMUYECKUE CBOWCTBA TraJlo-
I€HOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOICTB raJIOT€HOB B 3aBUCUMOCTH OT UX IIOJIO)KEHHUS B
Ilepuoguueckoi cucteme. HaxoxkneHue rajaoreHoB B MPUPOAE M MX MOJydeHHE. 3HAUEHUE U
IIPUMEHEHHE IraJlOT€HOB.

["aoreHoBOIOPO/IBI U COOTBETCTBYIOIIME UM KHCIIOTHI: TUIABUKOBAsS, COJIIHAs, OPOMOBO-
JOpoJiHasi, HoJ0BoOpoiHas. ['anorenuapl. KauecTBEHHBIE peakiMM Ha rajnoreHua-uoHsl. [Ipu-
MEHEHHE COEAMHEHUH raJloreHOB U UX OHMOJIOTHYECKas! pOJib.

OOmas xapakrepucTrka 31eMeHToB VIA-rpynnsl. Cepa B mpupoe u e€ noixydeHue. Aj-
JOTPOIHBIE MOAU(DUKALIMYU CepBl U UX CBOIMCTBAa. XMMUYECKHUE CBOWCTBA CEPHI U €€ MPUMEHEHUE.

CepoB01OpO/I: CTPOCHUE MOJIEKYIBI, (PU3NYECKHE U XUMUUECKUE CBOMCTBA, OJYYEHUE U
3HadyeHue. CepoBogopoanas kucnota. Cynbhuasl 1 ux 3HadeHue. JIroMuHoQopsl.

Oxcun cepsol (IV), cepauctas kucnoTa, cyab¢puTsl. KauecTBeHHast peakiusi Ha CyabQUT-
HOH.

Oxcun cepsl (VI), cepras kucnota, cynspatsl. Kpucramiorunparsl. KauectBennas pe-
aKIys Ha Cynb(ar-uoH.



CepHas KUCIIOTA - CHIIbHBIN 351eKTpoauT. CBOICTBA pa30aBIeHHOM CEPHOI KUCIOTHI, KaK
TUIUYHOM KUCIOTHI: B3aUMOJICWCTBUE C METAJUIaMH, OCHOBHBIMU U aM(pOTEPHBIMH OKCHIAMHU,
OCHOBAHMUSAMHU U aM(pOTEPHBIMHU THAPOKCHIAMH, coJisiMU. KauecTBeHHas peakuus Ha cyab¢at-
HOH.

OOmiast XxapakTepuCTUKa IEMEHTOB VA-Tpynnbl. A30T, CTpPOEHHE aroMa M MOJIEKYIIBI.
du3nyuecKkue 1 XUMHUUECKUE CBOWCTBA U IPUMEHEHUE a30Ta. A30T B IPUPOJE U €ro OHoJoruye-
CKasl poJib.

AMMHaK, CTpOCHHE MOJEKYNIbl U (U3UYEeCKUe CBOMCTBA. AMMHUAuHas BOJa, HAIIaThIP-
HBIW CIIUPT, TUAPAT aMMUaKa. JIOHOPHO -aKIeNTOPHBIA MeXaHU3M 00pa30BaHuUsl KaTHOHA aMMO-
Hus. BoccranoButenbHble cBOMcTBAa amMmuaka. Conu aMMOHMS M X npuMeHeHue. KauecTBen-
Hasl peakiys Ha KaTHOH aMMOHHSL.

Oxcunpl a3ora: HecosieoOpas3yrolue M KHUCIOTHBIE. A30THUCTas KHCIOTAa U HUTPUTHI
A3OTHas KHCII0TAa, €€ MoJTydeHue U cBoiicTBa. Hutpartsl.

®ocdop, crpoerne aroma u amwtoTpornus. Pocunasl. Pocpun. Oxcun pochopa(V) u
oprodochopnas kucnora. Pocharer. DochopHbie ynoOperus. THCEKTUIIHIBI.

OOmiast xapakTepucTuka »1MeMeHTOB IV A-rpymmbl: 0COOEHHOCTH CTpPOEHHS aTOMOB,
IIPOCTBIX BEILECTB M COEIMHEHUN B 3aBUCHUMOCTH OT IIOJIOJKEHUS 37eMEHTOB B [lepnoanueckoit
cucreMe. Yriepod. AJIOTPONHbIe MOIUGBHUKAIIMK: anMa3, Tpaput. AMOpPGHBINA yriiepoa U ero
copTa: ca)ka, aKTUBHUPOBAHHBIA Yrosb. AxcopOrus. XuMudeckue cBoicTBa yrieponaa. Kokco-
XHMHUYECKOE MPOU3BOJICTBO M €ro npoaykuus. KapOumasl.

Oxcup yraepona(Il): crpoeHne MoJeKyibl, IOJIy4€HHUE U €ro cBoiicTBa. OKCHUJ yriepo-
na(IV): ctpoenue MOJeKybl, IOJy4EHUE U €r0 CBOMCTBA. YTosbHas Kuciaota. Con yrojabHOU
KUCJIOTHI: KapOOHATHI U TUAPOKApOOHATHI. TeXHUYECKas U MUIIEeBas COJa.

Heoprannueckue u OpraHMdYecKue BELIECTBA. YIVIEBOAOPOIbI. XUMHUUYECKOE CTPOCHUE
OpPraHMYECKUX BEILECTB, KaK MOPSI0OK COEIMHEHUS aTOMOB B MOJIEKYJIE 110 BAJIEHTHOCTH.

Mertan, 3TaH, KaKk NpeAeabHbIE YIIIEBOJOPOIbl. DTUIIEH U alleTHIIEH, KaK HEIpeleIbHbIE
(HeHachIlLIeHHbIE) yriaeBoAopoabl. ['openue yriaeBoaopoaos. KauecTBeHHbIE peakliii Ha HEmpe-
JIENIbHBIE COETUHEHMUS.

OTWIOBBI CHOUPT, €ro MOJy4YeHHUe, MpUMEHeHne u (usnonorndyeckoe aercraue. Tpéx-
aTOMHBIN cnupT IinuepuH. KauecTBeHHas peakiysi HAa MHOTOATOMHBIE CIIUPTHI. YKCyCHas -
MPECTaBUTEINb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u cBoiicrBa. Kpemuuii B npupoae. Cuiavuabl U CUIaH.
Oxcup xpemuusi(1Y). Kpemuuesas kucinora u €€ couu.

IIpounsBoacTBO cTekia U emMeHTa. IIpoayknus CUIMKaTHON TPOMBILUIEHHOCTH: OIITHYE-
CKO€ BOJIOKHO, KepaMuka, Gpapdop, dasHc.

Onruyeckoe BOJOKHO.

Hemerannel B mpupozae. @pakiirioHHas neperoHka *HuaIKoro Bo3ayxa Kak crnocod momy-
YeHHUs1 KHCIopoJia, a3oTa, aprona. Ilomyuenue docdopa, kpeMHus, Xjaopa, Hoaa. DIEeKTpoIu3
pacTBOpOB.

[Tosmmyuenune cepHOM KUCIOTBL: ChIPbE, XUMHU3M, TEXHOJOTHUECKAsA CXeMa, METO KIS~
IIETO CJI0sl, MPUHLIUIBI TETJI000MEeHa, TPOTHUBOTOKA U IUPKYIsiuu. Oneym. [IpousBoacTBo am-
MHaKa: CbIpbE, XUMU3M, TEXHOJIOTMYECKAsl CXEMa.

JdeMoHcTpanuu

e Kosnekius HeMeTauIoB.

e Mozenu KpUCTaNIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJIIPHBIE.



O30HaTOp ¥ MPHUHIUIBI €r0 PadOTHI.

['opeHne HeMeTalIoB - MPOCTHIX BEIIECTB: cephl, pochopa, JPeBECHOTO YIIIs.
OO6pa3s1bl TaJIOreHoB - MPOCTHIX BEIIECTB.

B3aunmMoelicTBre rajJoreHoB ¢ METalIaMH.

BriTecHenne ximopa OpoMoM miu io1a U3 pacTBOPOB UX COJIEH

Komekuust npupoaHbIX COEAMHEHUH XJI0pa.

B3aumoperictBre cepel ¢ METAILIIaMU.

I'openue cepsl B KuCIOpoae

Komnekmus cynbGuaHBIX py1I.

KavecTBenHas peakiust Ha Cylb()uI-nOH

OoeciBeunBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMoelicTBre KOHIICHTPUPOBAHHON CEPHON KUCIIOTBI C MEBIO.
OOyrnMBaHuEe OPraHUYeCKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOM.
Huarpamma «CocTaB BO3IyXa».

Buneodparments! u cnaiiast «IITnusu 6azapsi.

[Tonmy4yenue, cobupanue U pacro3HaBaHUE aMMHAaKa.

Paznoxenne 6uxpomara aMMOHHS.

B3anMoeicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIJIOTBI C MEJIBIO.

I'openue yepHoOro nmopoxa

PasnoxeHne HUTpaTa Kainus U TOPEHUE APEBECHOIO YrOJIbKa B HEM

OO6pa3s1bpl IpUPOIHBIX coeauHEeHuH (ocdopa.

I'openue pocdopa Ha BO3ayXE U B KUCIOPOJE.

[Tomy4yenue 6enoro ¢pocdopa u UCTIBITAHHE €r0 CBONHCTB

Komnekmust «O0pa3upl IpUpOAHBIX COSANHEHHUH yriepoaa»

IToptpet H. 1. 3enunckoro. Iloryiomnenne akTMBUPOBAHHBIM YTJIEM pacTBOPEHHBIX
BEILECTB WJIU I'a30B.

YCeTpoiCTBO MPOTUBOTA3A.

Monenu MOJeKy1 METaHa, 3TaHa, TUJICHA U alleTUIICHA.

B3aumopelicTBue sTHiIeHa ¢ OPOMHOM BOJION U pPaCTBOPOM IepMaHraHaTa Kajusl.
OO1mre XuMHUYecKre CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOU KHUCIIOTHI.
KauecTBeHHas peakuiyss HA MHOTOATOMHBIE CITUPTHI.

Komnekmus «O0pa3isl NpUPOIHBIX COSAUMHEHUN KPEMHU».

Komnekuus crekina, KepaMUKH, IEMEHTA U U3JI€IUHM U3 HUX.

Komnekuust npoiyKIuy CUIIMKAaTHOM MPOMBIIIEHHOCTH.

Buneodparments! u cnaiiipl « [ [pou3BOJICTBO CTEKIA U LIEMEHTa.
Komnexkuus «IIpupoansie coeAMHEHNS HEMETAIIIIOB.

BuneodparmenTs! u cnaiiapl «DpakiimoHHas IEPEroHKa KUAKOTO BO3TyXa
Buneogparments! u cnaiiapl «llogydenne Bogoposa, KUCIOPOAA U TalOreHOB AJIEK-
TPOJUTUYECKUM CIIOCOOOM.

Mogenu anmapartoB [JIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenb KUIsIero ¢ios.

Mopnenb KOJIOHHBI CUHTE3a aMMHaKa.

Buneodparmentst u cnaiipl « [ Ipou3BOICTBO CEPHOM KUCIOTHI.



e BuneodparmenTs! u cnaiinel «[[pou3BOACTBO aMMHUAKay.
e Komnekus «CoIpb€ U1 NOTYYEHUS CEPHOU KUCIOTHD.

JlabopaTopHbIe ONbITHI

31. Pacnio3HaBaHUeE rajOreHUI-HOHOB.

32. KauecTBeHHbIE pEaKIMH Ha CYIb(aT-HOHBI.

33. KauecTBeHHas peakiusi HA KATHOH aMMOHHSL.

34, XumMuueckre CBOWCTBA a30THOM KUCIIOTHI, KaK SJIEKTPOJIHUTA.
35. KauectBeHHbIe peakiuu Ha Gpochar-HoH.

36. Iosy4eHne U CBOWCTBA YrOJBHON KUCIOTHL.

37. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

38. IpomyckaHue yrieKUcIoro ra3a 4epe3 pacTBop CHINKAaTa HaTPHs.
IIpakTnuyeckne padoTsl

2. 3ydeHne CBOMCTB COJITHOM KUCIOTHI.

3. U3yueHne CBONCTB CEPHON KUCIOTHIL.

4. TlonyyeHre aMMHaKa ¥ U3YYCHHUE €TO CBONCTB.

5. Tlonmy4deHne yriIeKUCIOTO ra3a i U3y4eHHe ero CBOUCTB.

MeTa/1bl M UX COeIMHEHUSA

ITonoxxenne Merauios B [lepuoanueckoil cucreMe XUMUYeCKuX d1aeMeHToB [I. 1. MeH-
JieJieeBa, CTPOCHHUE UX aTOMOB M KPUCTAUIOB. MeTtajmyeckas CBs3b M METaJUIMYecKas KpH-
crTajuinyeckas pemérka. GU3ndecKkue CBOMCTBA METAIUIOB: IEKTPO- U TEIUIONPOBOJHOCTD, OT-
paskaroras CiocOOHOCTb, MIIACTUYHOCTD. CIlIaBbl YEPHBIE U IIBETHBIE.
Mertanisl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUUECKUN psf HanpshkeHuil. BzaumonelictBue me-
TaJVIOB C HEMETAJUIaMU, OKCUJIaMHU, KUCIIOTaMU, COJIAIMH. AIFOMUHOTEPMHUSL.
CtpoeHrie aTOMOB M IIPOCTHIX BEIIECTB IIETOYHBIX METAJIIOB. 3aBUCUMOCTh (PU3UYECKUX U XH-
MHUYECKUX CBOMCTB LIEIOYHBIX METAJIOB OT 3apsiioB sA€p UX aTOMOB. OKCHJIbI U THIPOKCHIBI
LIEJIOYHBIX METAJUIOB, UX IIOJYy4€HHE, CBOMCTBA, IPUMEHEHUE. BakHEWIINe CONMM IIEIO0YHbIX
METAJUIOB, UX 3HAYECHUE B )KUBOU U HEXKUBOU IIPUPOJE U B )KU3HU YEJIOBEKA.
CtpoeHrie aTOMOB M MPOCTBIX BEIIECTB LIEIOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (hrusznye-
CKUX U XMMHMUYECKUX CBOWCTB IIEJIOUYHO3EMENBHBIX METAJUIOB OT 3apsJI0B siep UX aromMoB. Ok-
CUJBI U TUAPOKCU/IBI IIEIOYHO3EMENIBHBIX METAJLIOB, UX IIOJYYEHHUE, CBOMCTBA U IIPUMEHECHHUE.
Bakneiimue coyix IETOYHO - 3€MEIIbHBIX METAJUIOB, UX 3HAYCHUE B IIPUPOJE U JKU3HU UYEIIOBE-
ka. KapOoHaTh! 1 ruAPOKapOOHATHI KabIHSL.
KéctkocTh BOABI: BpeMeHHass U MocTosiHHAsA. CrocoObl YCTpaHEHUsT BPEMEHHOM >KECTKOCTH.
CrniocoObl ycTpaHeHus: MOCTOSHHOM sk€cTkocTU. MoHnThl. CoeMHEHUsT aTIOMUHUS B TIPUPO/IE.
Xumudeckue cBoicTBa amoMuHus. OCOOEHHOCTH OKCHJIA U THAPOKCHIA AIFOMUHUS Kak amQo-
TEpHBIX cOeAMHECHM. BaxkHeiimume conu anmomMunus (XIopu, cyabdar).
OcobeHHOCTH CTpOEHHUs aToMa xenesa. JKene3o B nmpupoje. Baxkueitmue pypl sxene3a. OKcubl
u ruapokcupl xkene3a(ll) u xeneza(Ill). Comu xeneza(ll) u xxeneza(Ill). ObHapyx eHNE HOHOB
KaTHOHOB JK€Jle€3a B pacTBOPE. 3HAUCHUE COEANHEHUH XKelle3a.
Koppo3us xumuueckas U 3JIeKTpoOXUMHUYecKasl. 3alliuTa METAJIJIOB OT KOppo3uu. MeTallssl B
MpHUpoJie: B CBOOOTHOM BHJIE U B B coenuueHmid. [lonsTre o metamurypruu. Y€pHas u 11BeT-



Has Metayutyprus. [lupoMeramnyprus, TiIpOMETAIUTYPIHs, JIEKTpOMETauIyprus. JJoMeHHbIi
nporecc. [lepepaboTka dyryHa B cTalib. DIEKTPOJIU3 PACILIABOB.
JdeMoHcTpanuu
* BzaumopeiicTBue HaTpuUsl, JIMTUS U KAJIBLUSA C BOJIOK.
* T'opeHue HaTpus, Mar"us U Kele3a B KUCIOPOAE.
* Bcnbllika TEPMUTHON CMECH.
* BsauMoaencTBrue CMECH MOPOIIKOB CEPhI U JKEJIE€3a, IUHKA U CEPBI.
* BsaumoaeiCcTBHUE ATIOMHUHUS ¢ KMCIIOTAMU, IIIeJI0YaMU U BOJIOM.
* BzaumopelicTBue xene3a U MEQU C XJIOPOM.
* BsaumopeicTBuE MEIU C KOHIICHTPUPOBAHHON CEPHOU KUCJIIOTOM U a30THOU KUCIIOTOM
(pa36aBiieHHON M KOHIIEHTPHPOBAHHOM).
* Okxpacka IJIaMEHU COETUHEHUSIMU LENOYHBIX METAJJIOB.
* Okxpacka JIaMEHU COETUHEHUSIMU LENOYHO3EMETBHBIX METAIIJIOB .
* T'ameHue u3BECTU BOJOM.
* IlosydyeHue KECTKOU BOJBI B3aMMOICHCTBUEM YIVIEKUCIIOTO Ira3a C U3BECTKOBOM BOJIOM.
* VYcTpaHeHHE BPEMEHHOMN )KECTKOCTU KUIISTYUEHUEM U 100aBKOM COMBI.
* VYcTpaHeHHE NOCTOSIHHOM ®KECTKOCTH JJOOABKOW COIBI.
* VoHWTHI ¥ IPUHIUI UX JAeWCTBUS (BUICO(pPArMeHT).
e  Kounekuus NpUpoIHbIX COEIMHEHUH aIFOMUHUS.
*  BuneodparmenTs! u cnaiiasl «OKCHA ATIOMUHUS U €70 MOTU(PHUKAILINY.
* Tlomy4yenue ampOTEpPHOro rUAPOKCUIA ATIOMUHHUS U UCCIIEJOBAHUE €TO CBOWCTB.
*  Komneknus «XUMHUYECKUE UICTOYHUKHU TOKA».
* Pe3ynpTaThl IIUTENBHOTO 3KCIEPUMEHTA 110 U3YUYEHHUIO KOPPO3UH CTAJIBHBIX U3CIIUN B
3aBUCHUMOCTH OT YCJIOBUH IIPOLIECCOB.
* BoccranoBnenue meau u3 okcuaa meau(Il) Bogopoaom.
* Buneodparments! u cnaiisl «[Ipou3BOACTBO YyTryHa U CTaJIN.
* Buneodparments! u cnaipl «3aenus U3 uyryHa v CTajim.
* Buneodparments! u cnaiipl «[Ipou3BOICTBO aTIOMUHUSY.
JlabopaTopHbIe ONbITHI
39.Bzaumoeiictue xenesa ¢ pactBopoM cynbdara meau(Il).
40.TTomyueHne U3BECTKOBOM BOJIBI M OIIBITHI C HEM.
41.Monyuenne ruapokcunos xeneza(Il) u (III).
42.KauecTBEHHbIE PEAKIIUH HA KATHOHBI JKele3a
IIpakTnuyeckne padoTsl
6. TlomnyueHue KeCTKON BOJBI U CIIOCOOBI €€ yCTpaHEHHSI.

7. PeleHne S3KCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «MeTauib.

XuMHA M OKpYKaOLIas cpeaa
Crpoenue 3eMiu: sIpo, MaHTH, 3eMHast KOpa, UX XUMUYecKuil coctas. Jlutocdepa n
e€ xumuueckuil coctaB. Munepainsl. Pyapsl. Ocanounsie noposl. Ilone3nsie nckonaemele. Xu-
MHUYECKUI cocTaB ruipocepbl. XUMHUUECKUI COCTaB aTMOC(EPHI.
VICTOYHMKHM XUMHUYECKOTO 3arpsi3HEHHs OKpYKaloliel cpebl. [ 1o6anpHbIe 3K0I0THYe-
CKHe Mpo0JIeMbl YeJIOBEYECTBA: TAPHUKOBBIN 3(h(heKT, KUCIOTHBIE JOXK/IM, 030HOBBIE JBIPHI.



MexayHapoaHOE COTPYAHUYECTBO B 00JIACTH OXPAaHBI OKPYXKAIOIIEH CPebl OT XUMUYECKOTO
3arpsi3HEHus. «3e€Has XUMHUSD).
JdeMoHcTpanuu

* Buneodparments! u cnaiiapl «CtpoeHne 3eMiIH U €€ XUMUYECKUN COCTaB.

* Kosnekus MUHEPAIOB U TOPHBIX TOPOJ.

e Komnekuus «Pynpl MeTamuioBy.

*  BuneodparmeHTsl u cnaiinel «I'106anbHbIE SKOJIOTHYECKUE TPOOIEMbI YEIIOBEUECTBAY.
JlabopaTopHbIe ONbITHI
43. U3yyeHue rpaHura.

O000menne 3HaHNH O XUMHUH 32 KYPC OCHOBHOM HIKOJIbI.
IToaroroBka kK OCHOBHOMY rocyAapCTBeHHOMY 3K3aMeHy
CrpoeHue aToMa B COOTBETCTBUU C MOJI0KEHUEM XMMHUECKOT0 1eMeHTa B Ileproanue-
ckoil cucreme. CTpoeHue BEleCTBa: XMMHUYECKask CBA3b U KPUCTAUINYECKUE PEIIETKU. 3aBUCH-
MOCTb CBOMCTB 00pa30BaHHbIX JIEMEHTAMH MPOCTHIX BEIIECTB (METAJIOB, HEMETAIJIOB, OJaro-
POJIHBIX T'a30B) OT MOJIOKEHMSI A1eMEHTOB B Ilepronnueckoil cucreme. Turnonorust HeopraHuyde-

CKHX BCHICCTB, JCJICHHUC UX Ha KJIACChI U I'PYIIIIHI. Hpe,Z[CTaBI/ITCJII/I.

IIpu3Haku U ycioBHs IPOTEKAHUS XUMUUECKUX PEaKUUN. THUIIONOrus XUMUYECKUX peak-

I_[I/Iﬁ IO pa3JINYHbIM OCHOBAHHAM. PeaKI_[I/II/I HOHHOT0 0OMeHa. OKHUCIUTEIBLHO-

BOCCTAHOBUTCJIbHBIC PCAKIINH.

XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB. XapaKTepHble XUMUYECKHE CBOHCTBA coyie00pasyro-

IIUX OKCUIOB, THIPOKCHIOB (OCHOBAHMIA, KUCTIOT U aM(OTEPHBIX THUIPOKCUIIOB), COJICH.

TemaTnueckoe njaannpoBanme (8 kiaacc)

Ne HasBanue pa3gena, KonuuectBo yacos Llenu u 3aga4u BOCIIH-
YPOKOB IJ1aB Bcero W3 Hux (popmbl KOHTPOJIS) TaHUs
KOHTPOJBHBIX | IMPAKTUYECKUX
pabor pabor
1 HauanpHple MOHS- 20 1 2 B Bocruranum jereit
THS W 3aKOHBI XH- MOAPOCTKOBOIO  BO3pacTa
M (YypoBeHb OCHOBHOTO OOIIIE-
ro o0pa3oBaHWs) TaKUM
— TIPHOPUTETOM SIBIISIETCS CO3-
2 Baxneimue Tpen- 18 1 3 JaHue ONaronpHUATHEIX yC-
CTaBUTCIIM HEOpra- JIOBUH JUIS Pa3BUTHSA COIU-
HHUYECKUX BEIIECCTB. aJbHO 3HAYUMEIX OTHOILE-
KonmuecTReHHBIC HUH TIKOJBHUKOB, H, TIPEK-
OTHOLICHUS B XMH- JIe BCEro, ILECHHOCTHBIX OT-
HOIIICHUI:
MHH
3 OCHOBHBIE  KJIACCEI 10 1 1 - K CeMb€ KaK IJIaBHOM
HeOpFaHquCKHX OIIOpC B KMU3HU YCIOBCKA U
COCMHEHHI HCTOYHUKY €T0 CYACTDS;
= - K TpyAy Kak OCHOBHO-
4 Iepuoputeckuit 8 - - My crmoco0y JTOCTHKCHUS
3akoH u Ilepronu- KU3HEHHOr0 OJIaromnony4us
yecKas CucCTeMa YelIoBEKa, 3aliory ero yc-
Yy Y
XUMHYECKHX  DJie- MEMHOr0  MpodhecCHOHAIb-
mentos JI. M. MeH- HOrO CaMOOINpEIe/ICHHs U
o OIIYIICHUS YBEPEHHOCTH B
ACJICCBA U CTPOCHUC




aToMma 3aBTpalIHEeM JIHE;
5 Xumuueckas CBA3b. 9 - ¢ CBOCMY OTCHCCIBY,
cBOCH Mayod ¥ OOIBIION
OxucnuenbHo- Pogune kak mecry, B KOTO-
BOCCTaHOBUTEIbHEIE POM 9EIOBEK BEIPOC M IIO-
peakuun 3HAJ MEpPBbIE PAJOCTH U He-
yladu, KOTOpOE 3aBEIaHO
6 HOBTOpeHHe 3 €My IMpeIKaMu U KOTOpOe
HY)XHO o0eperars;
Peseps 2
- K IpHpoJE KaK HMCTOY-
ATOIO 70 HUKY JKU3HU Ha 3eMIe, Oc-
HOBE CaMoOro ee CyYIIECTBO-
BaHWs, HyKHalomeics B
3aIUTe W MOCTOSIHHOM BHH-
MaHHMU CO CTOPOHBI YeJIOBe-
Ka;

IIpakTnuyeckne padoTsl
IIpakTuyeckas padora Nel. «[IpaBuna TexHuku 0€30MacHOCTH MpU paboTe B KaOWHETe XUMHH
[Tpuemsbl oOpareHus ¢ 1ab0pPaTOPHBIM 000PYAOBAHHEM U HArpeBaTEIbHBIMU PUOOPAMIY.
IMpakTuyeckas padora Ne2 «AHaau3 MOYBBD
IIpakTnuyeckas padora Ne3 «[lonyueHue, cobupanue U pacro3HaBaHUE KUCIOPOIa»
IpakTHyeckasi padora Ned «Ilonyuenue, coOupaHue U pacrio3HaBaHHUE BOJIOPOIa»
IIpakTnueckas padora NeS «IIpurorosiieHne pacTBOpOB coJiel C X 3aJaHHON MaccoBOH J10-
Jen»
IIpakTnueckas padora Ne6 «Pemenue s3kCciepuMEHTAIBHBIX 33]1a4»

KonTpouabHbie padoThI
KountpoabHnas padora Nel o teme «HavanbHble MOHATUS U 3aKOHBI XUMUK»

KonTpoasHas padora Ne2 teme: «BaxkHelme npecTaBuTeIN HeOpranmdeckux Bemiects. Komu-
YeCTBEHHBIEC OTHOIICHUS B XUMHUH

KonTpoabHas padora Ne3 o teme: «OCHOBHBIC KJIaCChl HEOPraHUUECKUX COCIUMHCHUMY
Kontpoabsnas padora Nedno temam: «I13 u IICXI» n «Xumunueckas cBsizb. OBP»

I'onoBasi npoMeKyTOYHASI ATTECTANMA

IIpuMepHbIe HANPaBJIeHUS] MPOEKTHOM AeATeIbHOCTH 00y4al0 M XCS.
I'eorpadust xumMuYecKUX Ha3BaHUU.

Hctopust OTKPBITUS XUMHUYECKUX DJIEMEHTOB.

BuTtaMuHbI 1 UX pOJIb B )KU3HEAEATEIIBHOCTH YEIOBEKA.
BausHue BUAOB XUMHYECKOM CBS3U HA CBOMCTBA BEIECTB.
BinusHue merona 3aMopaKUBaHUs HA KAYE€CTBO MUTHEBOU BOBI.
BinsiHMEe MUKpPO3JIEMEHTOB Ha OPraHU3M PACTCHUM.

Bona, koTopyro MBI IIbeM

Bo3nyx, KOTOpPBIM MBI JIBIIIUM

3HaueHue pacTBOPOB AJIsi OMOJIOTHH U MEIUIIHHBIL.

KucnoTtHeie ocaaku: ux npupoaa u nNoCieACTBHUS.

Coib — 6e3 BUHBI BHHOBATAs.




TemaTnueckoe njaannpoBanme (9 kiaacc)

Ne ypokos HasBanue pasnena, rnas KonnuecTBo yacos [lenn u 3aa4n BOCIIUTAHUS
Bceero W3 nux (popmbl KOH-
TPOJISL)
KOH- NpaKkTuye-
TPOJIBHBIX CKHX pa-
pabor 00T
1 [ToBTOpeHue u o00OOIICHHE 5 - - B BocnuraHuu gereil nogpOCTKOBOrO
CBENEeHHMI 0 Kypey 8 Kiac- Bo3pacTa (YpOBEHb OCHOBHOIO OOIIEro
00pa30oBaHUsI) TAKHMM MPHOPUTETOM SIB-
ca. XMMUYECKUE PEAKLIUU
JsieTcsl Co3JaHue OJIarONPHATHBIX YCIIO-
BUIA JUIsl pa3BUTHS COLIMAIIBHO 3HAYUMBIX
2 XUMHUUYECKUE PEAKLIMU B pac- 10 1 1 OTHOIIECHU} IIKONLHHMKOB, H, HPEKIE
TBOpAx BCET0, ICHHOCTHBIX OTHOLICHHN:
3 HemeTanisl 1 uX coeaue- 25 1 4 - K ceMbe KaK IJIABHOM OIope B XKU3-
HAA HH YeJIOBEeKa U UCTOYHHUKY €TO CYACThSI;
4 Mertasuibl ¥ UX COEAMHEHUS 17 1 2
5 XUMHA U OKpYKalowwas cpe- P _ _ - K TpyAy Kak OCHOBHOMY CIIOCOOY
a JOCTHKCHHS YKU3HEHHOTO OJIaromnomyqust
A _ YeJIOBeKa, 3aJI0ry €ro YCIIEHIHOrO IIPo-
6 OGoOuenne 3HaHUK MO XH- 9 1 - (hecCHOHATBLHOIO  CaMOOTIpEeTICHUs. |1
MHHU 3a KypC OCHOBHOM IIIKO- OIYIICHHUS YBEPECHHOCTH B 3aBTpAIIHEM
ael. IlogroroBka k OcHOB- JUHE;
HOMY TOCYAapCTBCHHOMY - K CBOEMY OTEUECTBY, CBOEH MaJloi
sk3ameHy (OI'D) 1 GonpInoli PomuHe Kak MecTy, B KOTO-
PCBCpB 2 POM YETIOBEK BBIPOC M MO3HAJI ICPBBIC
UToro 70 4 7 pamocTH M HEyAaud, KOTOpOe 3aBELIaHO
eMy TIpeiKaMHu M KOTOpoe HY)XHO odepe-
raTh;
- K IpHUPOJe KaK UCTOYHHKY YKH3HH
Ha 3emJie, OCHOBE CaMOr'o €€ CYIIECTBO-
BaHMS, HYXIAIOLISHCS B 3allUTe M I10-
CTOSIHHOM BHHMaHHH CO CTOPOHBI YeJio-
BEKa;

IIpakTnuyeckne padoTsl

IIpakTnueckas padora Nel. «PenieHne 3KkCIepuMEHTAIBHBIX 3aJa4 10 TeMe «JIEKTPOJINTHYE-

CKada guccouuamnus»

IIpakTnueckas padora Ne 2 «/3yueHne CBONCTB COJISTHONW KHCIOTHI

IIpakTnuyeckas padora Ne3 «/3ydeHure cBOWCTB CEPHOM KUCIOTBD»

IIpakTnueckas padora Ne4 «llonydyeHne aMMuaka U U3y4eHUE €r0 CBOMCTB»

IIpakTnuyeckas padora NeS «llonyueHue yriekuciioro ra3a U U3y4eHue ero CBOMCTB»

IIpakTuyeckas padora Ne6 «IlomydeHue keCTKON BOJBI U CIIOCOOBI €€ yCTpaHEHHS»

IIpakTnueckas padora Ne7 «Pemenue sxcnepuMeHTANbHBIX 3a1a4 110 TeMe «MeTasl»

KonTposabHbie padoThI
KonTpoabHnas padora Nel 1o teMe «XMMHUECKHUE PEAKIIMHU B PACTBOPAX JIEKTPOIUTOB)

KountpoabHnas padora Ne2 no teme: «HeMeramibl U UX COETUHEHUS
Kontpoabsnas padora Ne 3 no teme «MeTayiibl»

I'onoBasi npoMeKyTOYHASI ATTECTANMA




IIpumepHbIe HAaNpaBJIeHUS NPOEKTHOM /1eSITeIbHOCTH 00y4AIOIINXCSI.
Bpewms B xumun. CKOpOCTh XMMUYECKON PEAKIIMH - OT YETO OHA 3aBUCUT?

BinstHre poyKTOB KOPPO3HH HA PACTUTENbHBIN U )KUBOTHBIM MUP BOJOEMA.
Kene3o B Hamel )KU3HU.

3Haete 11 Brl, u3 4ero cocTouT KOpIryc Bamieil aBTOpydKu?

Vcnonbs3oBaHre MUHEPATBHBIX YI0OpEHUH.

Kanpuuii MCTOYHMK KU3HU, 310POBbs U KPaCOTHI

IIpunoxenne 1
Kpurtepun u HOpMBI OLlCHKH 3HAHUI 00y4arOIINXCst
1. Oyenka ycmnozo omeema
OtmeTka «5»:
- OTBET IIOJIHBINM U NTPABUIIBHBIN HA OCHOBAHUM U3YYEHHBIX TEOPU;
- MaTepHuaJl U3JI0KEH B ONPEAEIEHHON JIOTMYECKOM MOCIE10BATEIBHOCTH, IUTEPATYPHBIM S3bI-
KOM;
- OTBET CAMOCTOSITEIIbHBIM.
OtBert «4»;
- OTBET IIOJIHBINM U IPABUJIBHBIN HA CHOBAaHUU U3Y4YECHHBIX TEOPUH;
- MaTepHuaJl U3JI0KEH B ONPEAEIECHHON JJOrMYECKOM MOCIE10BaTENbHOCTH, IIPH 3TOM JIOIYIIIEHbI
JIBE-TPH HECYIIECTBEHHbBIE OIIMOKHU, UCIIPABIICHHBIE M0 TPEOOBAHUIO YIUTEIS.
OtmeTka «3»:
- OTBET MOJHBIN, HO MPH 3TOM JIOTYILEHA CYIIECTBEHHAsl OITMOKA WM OTBET HETIOJIHBIN, HECBA3-
HBIU.
OtmeTka «2»:
- IPH OTBETE OOHAPYKEHO HETIOHMMAaHHUE YJalllUMCsi OCHOBHOTO COJEp)KaHUs yueOHOTO MaTe-
pHala Ui IOMYIIEHBI CYIECTBEHHbBIE OIIMOKU, KOTOPBIE YUAITHIICS HE MOXKET UCTIPABUTh MIPH
HaBOJAIIMX BOIIPOCAX YUUTENs], OTCYTCTBUE OTBETA.

2. Ouyenka IKCnepUMEHMAIbHBIX YMEHUTL

OreHKa CTaBUTCA HA OCHOBAaHUM HAOIOACHUS 32 yJalIUMHCS U IMCbMEHHOT0 0TYeTa 3a paboTy.
OtmeTka «5»:

- pa®oTa BBINOJIHEHA MTOJHOCTHIO M MPABUIIBHO, ClIeNIaHbl IPAaBUIIbHbBIC HAOIIOAEHUS U BHIBOJIBI,
- OKCIEPUMEHT OCYILECTBJICH 110 TUIaHY C YYE€TOM TEXHHKH 0€30TaCHOCTHU U MPaBHJI PabOTHI C
BEIIECTBaMU 1 000PYyJI0BaHUEM;

- TIPOSIBJICHBI OPTraHU3alMOHHO - TPYIOBbIE YMEHHU S, MOJIEP’KUBAIOTCS YUCTOTA paboyero Mecra
U NOPSAJIOK (Ha CTOJIE, 5KOHOMHO HCIOJb3YIOTCS PEAKTUBBI).

OtmeTka «4»:

- pa®oTa BBINOJIHEHA MTPABUIIBHO, CIIENIaHbl IPABUIIbHBIC HAOMIOACHHUS U BHIBOJIBI, HO TIPU 3TOM
HKCTIIEPUMEHT MPOBEICH HE MOJHOCTHIO MITH JIOMYILEHb HECYILIECTBEHHbIE OIIMOKH B padoTe C
BElIeCTBaMU 1 000PYyJOBAHUEM.

OtmeTka «3»:

- paboTa BBINOJIHEHA MTPABHJIFHO HE MEHEE YeM HaIOJOBUHY WM JAOMYIIEHA CYIIeCTBEHHAS
omnOKa B X0/€ SKCIIEPUMEHTa B 00bICHEHHHU, B 0(pOPMIIEHUH pabOThI, B COOJIIOICHUN TTPABUI
TEXHUKU 0€30MaCHOCTH Ha paboTe ¢ BEIECTBAMH U 000pyI0BaHHEM, KOTOPasi UCTIPABIISETCS 110
TpeOOBAHUIO YUUTEIIS.

OtmeTka «2»:

- TOTMYIIEHHI Be (1 O0Jiee) CyIIECTBEHHBIC OIMMOKHU B XO/€: SKCIIEPUMEHTA, B 00BSICHEHUH, B
odopmiieHnH pabOThI, B COOIIOAEHUH MPABUII TEXHUKH 0€301IaCHOCTH MPH paboTe ¢ BelecTBa-
MU ¥ 000pyIOBaHHEM, KOTOPBIE YHALTHICS HE MOXKET UCTIPABUTH Ja)Ke 10 TPEOOBAHUIO YUUTENS;
- paboTa HE BBINIOJHEHA, Y YYaIlIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMEHHS.



3. Ouenka ymenuii pewiams IKCnEPUMEHMAIbHbIE 3A0a4U

OtMmetka «5»:

TJTaH PENICHUS COCTABIICH MPaBUIILHO;

MIPABWJIBHO OCYIIECTBIICH MOJ00P XMMHUYECKUX PEaKTHUBOB M 000PY/I0BaHNUS;

JAHO TIOJIHOE OOBSICHEHUE U CIICTIAHbBI BBIBOJIBI.

OtMmetka «4»:

TJTaH PENICHUS COCTABIICH MPaBUIILHO;

MIPABWJIBHO OCYIIECTBIICH MOA00P XMMHUECKUX PEAKTUBOB U 000PYIOBaHUS, TIPU ATOM JOMYIIe-
HO HE 0oJiee IBYX HECYIIECTBEHHBIX OITUOOK B 00BSICHEHUH U BHIBOJAX.

OtmMmetka «3»:

TJTaH PENICHUS COCTABIICH MPaBUIILHO;

MIPABMWJIHHO OCYIIECTBIICH MOJ00P XMMHUYECKUX PEaKTHUBOB M 000PYIOBaHHUS, HO JIOMYIIICHA CY-
IIeCTBeHHAsI OMMOKa B 00BSICHEHUH U BHIBOJIAX.

OtMmetka «2»:

JOMYIICHBI 1Be (1 00Jiee) CyIECTBEHHbIE OIMOKH B IIJIAHE PEIICHUs, B 10100pe XUMUYECKUX
PEaKTUBOB U 000pYyIOBaHUS, B O0OBSICHEHUHU U BBIBOJAX WM 33/1a4a HE PeIlleHa.

4. Oyenka ymeHnuil pewiams pacuemusle 3a0a4u

OTMeTKa «5»:

- B JIOTHYECKOM PACCYXJICHUHU U PEUICHUH HET OIMMOO0K, 3a/1a4a PelleHa PallMOHAIBHBIM CIIOCO-
ooM;

OtMeTKa «4»:

- B JIOTHYECKOM PACCYKJICHUHU U PELICHHS HET CYIECTBEHHBIX OMTUOOK, HO 3a/1a4ya pelieHa He-
paIMoHaIbHBIM CIIOCOOOM, WIIH JIOMYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX ONIHNOOK.
OtMeTKa «3»:

- B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMMUOOK, HO IOMYIIEHA CYIECTBEHHAs
omrOKa B MaTeMAaTHYECKUX pacueTax.

OTMeTKa «2»:

- IMEETCs CYIIECTBEHHBIC OMMOKHU B JIOTHUECKOM PACCYXKICHUH U B PEIICHUU;

- OTCYTCTBHUE OTBETA HA 3aIaHHUE.

5. Oyenka nucomeHHbIX KOHMPOJILHBIX PAOOM

OtMmetka «5»:

- OTBET MOJHBIN U MPABUIBHBINA, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.

OtMmetka «4»:

- OTBET HETOJIHBIN WIH JOMYIIEHO HEe 0OoJiee IBYX HECYIIECTBEHHBIX OIHUOOK.

OtmMmetka «3»:

- paboTa BBITIOTHEHA HE MEHEE YeM HAIMOJIOBHHY, MOMYIIEHA O/HA CYIIECTBEHHAs OITUOKA U MPU
3TOM JIBE-TPHU HECYIIECTBCHHEIE.

OtMmetka «2»:

- paboTa BBITIOTHEHA MEHBIIIE YEM HAIIOJIOBUHY UJIU COJEPIKUT HECKOJBKO CYIIIECTBEHHBIX OIIIH-
00K;

- paboTa He BHITIOJHEHA.

[Tpu orieHKe BHITIOTHEHHS MUCBMEHHON KOHTPOJIBHOUM paboThl HEOOXOMMO YUUTHIBATH TPEOO-
BaHUA equHOro opdorpaduyeckoro pexrnma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO paboTy KOp-
PEKTUPYET MPEAIISCTBYIONINE OTMETKHU 332 YETBEPTh, MOIYTOIUE, TOI.

6. Ouenka 3a mecmogyw paoomy:

TecTsl, cocTosIIME U3 TATH BOIPOCOB MOXKHO HCIIOJIb30BATh MOCIIE U3YUYEHHUS MaTepHuaia Kax-
noro ypoka. Tect n3 10—15 BonpocoB ucnosab3yercs Ui IEPUOIUIECKOTO KOHTpOoIs. TecT u3
20—30 BompocoB HEOOXOAMMO UCHOIB30BATh JAJISI HTOTOBOTO KOHTpOJIs. [Tpu onleHuBanuu uc-
MOJIB3YETCS CIIeAyIoIas IKasa:



Otmetka «5»: 90% — 100 %

Otmetka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

JUId TECTa U3 MATH BOIIPOCOB

HET OIHUO0K — OTMETKA «5»;

OJlHa OIIMOKA - OTMETKA «4»;

JIBE OIIMOKU — OTMETKa «3»;

TPH OIIMOKH — OTMETKA «2»;

i Tecta u3 30 BONIPOCOB:

25—30 npaBUIIBHBIX OTBETOB — OTMETKA «5»;
19—24 npaBuiIbHBIX OTBETOB — OTMETKA «4»;
13—18 mpaBuIbHBIX OTBETOB — OTMETKA «3»;
MeHblIE 12 MpaBUIbHBIX OTBETOB — OTMETKA «2».




I[punaoxenne 2
JlutepaTypa s y4amuxcs:

1. Anuk6eposa JLIO. «3anumarensnas xumus», M, «ACT - IIpecey, 2009r.

2. I'abpuensn O.C. Xumusa. 9 knacc: pabouas terpanpb K yueOHuky ['abpuensna O.C. --
M.: [Ipoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CripaBoyHUK IIKOJbHUKA MO xuMmuu 8-11 kiace, M,
«poda», 2000 r.

4. Xumus. 9 xinacce: yaeOHUK it 001eoopa3zoBarenbHbIX yupexaenuit/ 'adpuensa O.C.. -

M.: [Ipoda, 2012.
Jlurepatypa aJs yuuTess:
YMK «Xumusa. 8 knaccy
1. Xumus. 8 knace. Yuebnuk (aBtop O. C. I'abpuensn). 288 c.
2. Meronuyeckoe nocodue. 8 kinace (aBroper O. C. 'abpuensn,C. A. Cnaakos). 190 c.
3. Hacronbnas kaura yuutens. 8 kiacce (aBropsl O. C. I'abpuensn, H. I1. BockoOoiinukosa, A.
B. Amykosa). 400 c.
4. Pabouas terpanp. 8 kiacc (aBropsl O. C. ['abpuensan,C. A. Cnankos). 208 c.
5. Konrtposbnble u mpoBepouHbie paboTsl. 8 kinacc (aBropsl O. C. ['abpuensn u np.). 224 c.
6. XuMus B TecTax, 3ajayax, ynpaxaenusx. 8 kimacc (aBtopsl O. C. I'abpuensn, T. B. Cmupno-
Ba, C. A. CnaakoB). 224 c.
7. Terpanp 11t 1aOOPAaTOPHBIX OMBITOB M MPaKTHYECKUX paboT. 8 kiacc (aBropsl O. C. 'abpue-
nsH, A. B. Kynosa). 96 c.
8. TeTpanp u1st OllEHKH KauecTBa 3HaHUM mo xumuu. 8 knacc (aBtopsl O. C. ['abpuensn, A. B.
Kynmosga). 112 c.
9. Xumudeckuii sxkcriepuMeHT B mkode. 8 kinace (aBtopsl O. C. 'abpuensa, H. H. Pynos, B. 1.
Tonkynos). 304 c.
10. Xumus. 8 xnacc. DIEKTPOHHOE MYJIBTUMEIUITHOE U3/IaHUE.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 knacc. Yuebnuk (aBrop O. C. I'abpuensn). 320 c.

2. Metonnyeckoe nocodue. 9 xknacce (aBropet O. C. 'abpuensH,C. A. Cnaakos). 190 c.

3. Kawnra ans yaurens. 9 knacc (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos). 400 c.

4. Pabouas terpaap. 9 knacc (aBropsl O. C. I'abpuensn, C. A. Cnagkos). 224 c.

5. Kontposbnble u mpoBepounsie paboTsl. 9 kinacc (aBropsl O. C. ['abpuensn u np.). 240 c.

6. XuMus B TecTax, 3ajayax, ynpaxaenusx. 9 kimacc (aBtopsl O. C. I'abpuensn, T. B. Cmupno-
Ba). 288 c.

7. Terpanp 11t 1aGOPaTOPHBIX OTBITOB U MpakTHYeckux padboT.9 kinacc (aBropel O. C. ['abpue-
nsH, A. B. Kynosa). 112 c.

8. TeTpanp u1st OLlEHKH KadecTBa 3HaHUM mo xumuu. 9 knacc (aBtopsl O. C. I'abpuensn, A. B.
Kynmosga). 112 c.

9. Xumudeckuii skciepuMeHT B mikoJe. 9 kinace (aBtopst O. C. 'abpuensa u ap.). 208 c.

10. Xumus. 9 xnacc. DIEKTpPOHHOE MYJIBTUMEIUITHOE N3TaHUE

HNuTepHeT-pecypchl HA PYCCKOM fI3bIKE

1. http://www.alhimik.ru [IpencraBneHs! pyOpUKH: COBETHI A0UTYPUEHTY, YUUTEIIO0 XUMUH,
CIIPaBOYHUK (0YEHb OOJIBIIIAs TOA00PKA TAaOJIHUI] M CIIPABOYHBIX MATEPHAJIOB), BECEIast XUMHUS,
HOBOCTH, OJIUMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEICHUI).

2. http://www.hij.ru XXypHan «XuMus 1 )U3Hb» TOHATHO U 3aHUMATEJILHO PAcCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO MPOMCXOAUT B HAYKE M B MHPE, B KOTOPOM MBI )KHUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBIH KypHan «XUMUKUA U XUMUS», B KO-
TOPOM TIPEJICTABICHO MHOXKECTBO OMBITOB T10 XMMUH, 3aHUMATEIILHON MH(POPMAIUH, TI03BO-
JSAOLIEH

yBJI€Yb YUEHHKOB IKCIIEPUMEHTAILHON YacThIO MPEIMETA.



4. http://c-books.narod.ru BceBo3moxkHast mureparypa 1o XuMHH.

5. http://www.drofa-ventana.ru 3BectHoe u3garenscTBo yueOHOM uTepaTypbl. HOBHHKY Hayd-
HO-TIONYJISIPHBIX U 3aHUMATEIbHBIX KHUT 10 XUMUH.

6. http://1september.ru XKXypnan ans yuuteneil 1 He TOIbKO. bonbIoe Konu4ecTBo paboT yueHu-
KOB, B TOM YHCJIC U HCCIICIOBATEIBLCKOTO XapakKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil koJIbHBINA TOPTAJ CO CCBUTKAMHU
Ha 00pa3oBaTeIbHbIC CAUTHI 10 XHMUHU.

8. www.periodictable.ru COopHUK cTaTell 0 XUMHUUECKUX AIIEMEHTAX, WILTIOCTPUPOBAHHBIN 3KC-
EPUMEHTOM.
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