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1. HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mno XWMUU pa3paboTaHa B COOTBETCTBHU CO CIEAYIOIIUMHU

JOKYMEHTaMHU.

1. ®enepanpbHOro KOMIIOHEHTa TOCYJAPCTBEHHOTO CTaHJApTHOTO O0O0pa30BaHUs, YTBEPXKIECHHOIO
npuka3oM MuHoOpasoBanust Poccun or 5 mapra 2004 roma Ne 1089 «OO0 yrBepkaeHHU
(enepaIbHOTO KOMIIOHEHTa TOCYAAPCTBEHHBIX CTaHJAPTOB HAYaJIBHOTO OOILEro, OCHOBHOTO U
cpeaHero od1iero o0pa3oBaHUy;

2. Ilporpamma 1o XMMUHM JUTs MOJTYYEHHSI OCHOBHOTO (CpeaHero) odpasoBaHus (muckMo JlemapraMeHTa
TrOCyJapCTBEHHON MOMUTHKU U oOpa3zoBaHUsi MHHHCTEpCTBa 00pa3oBaHUs U Hayku Poccuiickoit
®epeparmu ot 07.06.2005 1. Ne 03-1263);

3. VYueOHoro miana

4. TIporpammbl mo xumuu misi 8-11 kmaccoB obmieoOpaszoBatenbHbiX yupexkaeHui/ H.E.KysHemosa,
M.: Bentana — I'pag, 2012

Pabouast mporpamMMa mnpeaycMaTpuBaeT peaju3alyio yueOHHMKOB, PEKOMEHJOBAHHBIX K
HCIOJIb30BaHMI0O B oOpa3oBaTenbHOM Ipouecce B OV, peanusyromux o00pa3oBaTelbHbIE
MporpaMMBbI 0011Iero oOpazoBaHus
H.E.Ky3neunosa, U.M.TurtoBa, H.H.I'apa, A.}O.XKerun. Xumus. 8 knacc. - M.: Bentana-I'pad.
H.E.Ky3nenora, 1.M.TuroBa, H.H.I'apa. Xumus. 9 xnacc. - M.: Bearana-I'pag.
3aJauHUKU:

H.E.Ky3nenosa, A.H.JIéBkuH. 3amaunuk mo xumuu. 8 kiaacc. - M.: Bearana-I'pad.

H.E.Ky3nenosa, A.H.JIéBkuH. 3amaunuk mo xumuu. 9 kinacc. - M.: Bearana-I'pad.

[Ipenmer xumuu crneurduyeH. YCNENIHOCTh €ro H3Y4eHHUs CBs3aHA C OBJIAJCHHEM
XMUMHUYECKUM S3BIKOM, COOJIIOJIEHHEM TEXHUKU O€30MacHOCTH NMPHU BBIMOJIHEHUU XUMHUYECKOTO
SKCIEPUMEHTa, 0OCO3HAHUEM MHOTOUYHMCIICHHBIX CBSA3EH XUMHH C APYTUMU MIPEeIMETaMH.

Lenb kypca - BOOpYXEHHE ydallUXCsl OCHOBAMHU XMMHUYECKHUX 3HAHUN, HEOOXOIUMBIX
JUI TIOBCEJHEBHOW JKMU3HM, MPOU3BOJCTBEHHON [EATENBHOCTH, MPOJOJIKEHHUS 00pa3oBaHus,
MpaBWJILHON OpHEHTAllMd W TOBEJACHUU B OKpY)KAIOLIEH Cpele, BHECEHHE CYIECTBEHHOTO
BKJIaJ]a B Pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS YHaIlIUXCS.

B nanHOii mporpamme BbIpakeHa TYMaHHCTHYECKass M XUMHUKO - SKOJIOTMYecKas
HAIpaBJICHHOCTb M OpHUEHTAllMsl Ha pas3BuBarolee oOydyeHwe. B Hell oTpakeHa cucrtema
BAKHEHIINX XMMHUYECKUX 3HAHUH, PACKpPbITa POJIb XUMHUU B MO3HAHUU OKPY)KAIOIIET0 MUPA, B
MOBBIIIECHUN YPOBHS MaTEpUaIbHOM >KU3HHU OOIIECTBA, B PA3BUTUU €r0 KYJIbTYPhI, B PEILICHUU
BKHEHIINX MPOOIEM COBPEMEHHOCTH.

3anauu Kypca:
® BOOPYXHTb YYaIIMXCS 3HAHUSMU OCHOB HAayKH U XMMHYECKOH TEXHOJOTHH, CIOCOOaMU HX

NOOBIBaHUS, IEPepadOTKU U TPUMEHEHUS;

" PpacKpbITh POJb XMMHUU B MO3HAHUM NPHUPOABI M 0OECIIEYEHHUH YKU3HU O0IlecTBa, MOKa3aTh
3HauUeHUE OOIEro XMMHYECKOTO O00pa30BaHUs Ui MPABHIBHOW OPUEHTAIMH B YKU3HU B
YCIOBUSX YXYALIEHUU KOJIOTUYECKON 00CTaHOBKY;

® BHECTH BKJIaJ] B pa3BUTHE HAYYHOTO MUPONOHUMAHUS YUEHHUKA;

" pa3BUTh BHYTPEHHIOI MOTHBAIIMIO YYEHHUS, IOBBICUTh HHTEPEC K MO3HAHUIO XUMUU;

" Ppa3BUTh IKOJOTMYECKYIO KYJIbTYpPY Y4alllUXCsl.

JlaHHas mporpaMMma OpHEeHTHpOBaHa Ha 0011e00pa3oBaTeIbHbIE KIIAcChI.

ITomuMO OCHOB HayKku, B COJAEp)KaHUE MpeaMeTa XHMMHUs BKJIIOUEH psJi CBEICHUH
3aHUMATEIbHOI0, HCTOPUYECKOTO, MPHUKIATHOTO XapakTepa, COJEHCTBYIOIMX MOTUBAIUH
YYCHHS, Pa3BUTHIO II03HABATENbHBIX MHTEPECOB M PELICHHIO JAPYTUX 3a1ad BOCIUTAHUSA
JMYHOCTH.

B nporpamme peann3oBaHbl CIEAYIOLINE HAIPABICHUS:

® T'YMaHU3alHU COAEPKAHUS U IPOLIECCA ET0 YCBOEHUS;
®  HKOJIOTM3AIMU Kypca XUMHH;



®  MHTETpalUy 3HAHUM U YMEHUU;
"  I0CJEIOBATEIBHOTO PA3BUTHS M YCIOXKHEHHMS y4yeOHOTO Marepuansa W CHOCOOOB €ro

W3Y4EHHUS.

AKTyanbHOCTh: B CHCTEME €CTECTBEHHO-HAYy4YHOTO OOpa30BaHUS XMUMHS KaK Y4eOHBIN
MpeAMET 3aHUMAeT BAXKHOE MECTO B TO3HAHWUU 3aKOHOB IPHUPOJIbI, B MaTepUATbHON >KU3HU
oOmiecTBa, B pPEUICHHH TJIO0ATBHBIX MPOOJIEM 4YeIOBeYecTBa, B (OPMHPOBAHWUN HAYyYHOU
KapTHUHBI MUPA, a TAKKE B BOCUTAHUHU IKOJIOTMYECKON KYJIbTYPHI JTIOCH.

XuMHUs Kak y4eOHBIH TMpenIMeT BHOCHUT CYIIECTBEHHBI BKJIaJ B  HAyYHOE
MHUpPOTIOHUMAaHUE, B BOCHUTAHUE U Pa3BUTHE YYAIIUXCS;, MPHU3BaHA BOOPYKHUTH YUaITUXCS
OCHOBAaMHM XUMHUYECKHX 3HAHUM, HEOOXOIUMBIX JUIsl TIOBCETHEBHOW JKU3HHU, 3aJI0XKHUTh
dbyHIaMEHT JUIS JajdbHEHIero COBEPIICHCTBOBAHUS XMMHUYCCKMX 3HAHMA Kak B CTapIIuX
KJjlaccax, Tak U B IpYTUX y4eOHBIX 3aBEACHUSX, a TAK)KE NMPABUIBHO COPUEHTHUPOBATH MIOBEICHUE
YYAIIUXCS B OKPYKAIOLIEH cperie.

B coxmepxaHuM JAaHHOrO Kypca NPEACTaBICHBl OCHOBOIOJAraroIife XUMHUYECKUe
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIINE U3YUeHHE COCTaBa U CTPOCHUSI BEIIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHHUS, KOHCTPYHPOBAHHUE BEIIECTB C 33JaHHBIMU CBOMCTBaMM, HCCIIEIOBAaHUE
3aKOHOMEPHOCTEH XMMUYECKUX MPEBPALICHUM W MyTeH YIpaBICHUS WMHU B UEISAX MOTYyYCHUS
BEIIECTB, MAaTEPUAJIOB, SHEPTUU.

[IpuHnumel 00y4YeHHS XUMUH, TOAXOABl K OMPEICICHHUIO COJEPKAHUS KypCOB XHMHH,
MOCJIEIOBATEIbHOCTh HM3JIOKEHUSI MaTepuaina, METOJbl M CpeAcTBa OOYyYeHHs, OpraHH3aIus
YPOKOB XUMHH, KOHTPOJIb YCBOCHHUSI 3HAHUN PAacCMAaTPUBACTCS B METOIUKE OOYyICHUS] XUMHUH.

B nporpamme u yuebHHKe peann30BaHbl CIEIYIONINE TPUOPUTETHBIE UIEH:

I'ymanuzanus — ¢ e€ mo3unuii oOydaromuiics — 3TO BbICHIAs IIEHHOCTh, IIKOJIA — Cpena,
ofOecrieunBaromias yciaoOBHs JJIsl TOJHOLEHHOTO Pa3BUTHUS OOY4YEHHs, Pa3BUTHS JUYHOCTU H
WHIUBHAYAIBHOCTH oOOydJaromierocs. Bakneimel 3amavyeil T'yMaHHW3alMu YYCHHS SIBIISETCS
CO3HATEBHBIN BBHIOOP CBOCH MHIMBHUAYAIbHOW 00pa30BaTEIbHOM TPACKTOPHH.

WNHrerpanuss — HampaBiieHa Ha YIUIOTHEHME W MHUHUMHU3ALMIO COAECPKAHUS, YKpEIUICHUE
JUAAKTUYECKUX €AVMHUL U PACIIUPEHUE OISl TBOPUYECKOU AESTEIBHOCTH.

O060011eHre ¥ cucTeMaTU3alys — HallpaBlieHa Ha YIUIOTHEHUE TEM Kypca U YMEHHs IPUMEHSTh
MHTETPUPOBAHHBIC 3HAHUS HA MPAKTHKE.

dyHaMeHTanM3ausl U METOJOJIOTM3alis — YYUTBIBAETCS TEOPETUKO-IKCIEPUMEHTAIBHBIN
XapakTep HAYKd U PACKPBIBAIOTCS METOJbI MCCIEIOBaHUS BEIIECTB, CIIOCOOBI ACMCTBHI K HX
MIPUMEHEHHIO. 3aJaHusl METOJO0JOTUYECKOrO0 XapaKTepa BKIIOUEHBI B TEKCThl YYEOHUKOB U B
CUCTEMY CaMOCTOSITENIbHOM pabOThl 00yUaOIIUXCS.

DKoJoTu3alus — 3KOJOrudeckasl HampaBiIeHHOCTh MpeaMEeTHON o0nacTu «XUMHS» pacKpbIBaeT
OCHOBHBIE MPOOJIEMBI SKOJIOTHH, CBSI3aHHBIE C XUMHEH, MyTH MX PELICHUs, POJIU XUMHYECKON
HayKHy U IIPOU3BOJICTBA.

[IpakTuueckass HampaBIEHHOCTb — BBIJCIICHBl NPUKIAIHBIE CUCTEMbl 3HAHUM, CHELUaIbHBIC
r1aBbl A7s OoJiee MOJHOTO PACKPBITHS W O00OOIIEHHs MPAKTHUYECKOTO MarepHualia, MOKa3aHb
3HA4YE€HHE, TEXHOJIOTUH MOJYyYEHUs] U IPUMEHEHUE BEILIECTB B KU3HU YEIOBEKA.

Cucrema KOHTPOJIL M OICHKM Y4EOHBIX IOCTHIKEHUH YYaluXCs MO XUMHH: B CBOEH
paboTe UCHONB3YI0 OOIIETPUHATHIE BHABI KOHTPOJS — TEKYIIUH, TEMAaTHUECKUNA U TECTOBBIH, a
TaK)K€ Pa3HOYPOBHEBYIO TMArHOCTHKY, YTO MO3BOJISIET HE TOJBKO OMPEAEIUTh, KAaKOM pe3yabTaT
JOCTUTHYT MPU W3YyYEHUHU MaTepHala, HO U 0ojiee MOJHO U CBOEBPEMEHHO BBISIBUTH OCHOBHBIE
MpoOebl B 3HAHUSX U YMEHUSX YICHHKOB, a TAKXKE CIUITAHUPOBATH padOTy MO UX KOPPEKIIHH.

C caMoro Hayana W3y4yeHHUs TE€Mbl YYEHUKH 3HAIOT, HA KaKOW pe3ylbTaT OHU JOJIKHBI
BBIUTH, a CUCTeMa JIO3UPOBAHHBIX JOMAIIHUX 33JaHUN MOMOTaeT KakKIOMY peOEHKY JOCTUYhb
KOHKPETHOM LIETH.

HoBeie opueHTHpBI 00pa3oBaTeIbHON MOJATOTOBKU yYAIIUXCs OMPENSIHIN U3MEHEHUS B
COJIep>)KaHUU KOHTPOJIA UX YUSOHBIX TOCTHKEHUH.

B HacTosliee Bpemsi HCIONB3YI0 YPOBHEBYIO TUATHOCTHKY YYEOHBIX JOCTHXKEHUI
mkonbHUKOB (ypoBHH A, B, C), KOTOpas MO3BOJIIET B U3BECTHON Mepe TOBOPUTH 00 OIlEHKE



IIPEIMETHON TIPaMOTHOCTH Yydwaliuxcs (ypoBeHb A) U OINpENeIeHUMM UX M[pPeAMETHON
koMIieTeHTHOCTH (ypoBHU B u C).

Pemenne mpoOneMbl KOHTPOJIE W OLEHKM Y4eOHBIX JIOCTHIKEHUM ydalluxcs Ha
COBPEMEHHOM JTal€ pa3BUTHUs OOLIECTBA HE MOXKET YCIEIIHO OCYILIECTBIAThCS 0e3
MCIOJIb30BAaHUS CPENICTB MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruid (MKT).

C axtuBHbIM wucnosnb3oBanueM WMKT pacimmpunuce BO3MOXKHOCTH — pealu3alliu
IIPEIMETHBIX TECTOB. DJIEKTPOHHBIE TECTUPYIOIINE KOMILJIEKCHl MOKHO BHEAPATH Ha 3aHATHIX:

* IIpM HM3Yy4YCHUU HOBOIO Marepuana — TECTOBBIE 3aJaHMS CTAHOBATCS OIEPATHUBHOU

«0OpaTHOM CBS3BpIO» 10 YCBOCHHWIO YYAIIUMHUCS OTHENBHBIX YUEOHBIX 3JEMEHTOB

COJICpKaHUS;

* [IpY pELICHUH 337a4;

* [IpU IPOBEJCHUH JJTAOOPATOPHBIX pabOT — TecToBast popMa KOHTPOJIS MO3BOJISIET OBICTPO

OLICHUTh TEOPETUYECKYKD M IPAKTHYECKYH0 TOTOBHOCTh YYAIIUXCA K BBIITOJIHEHUIO

AKCIEPUMEHTA U OCYILECTBUTh aKTyaJN3alli0 HEOOXOIUMBIX 3HAHUN U YMEHMUI;

* [IpY TIOBTOPEHUH U 3aKPEIUIEHNH Y4eOHOTO MaTepuana;

* [IpY NIPOBEACHUM 3a4ETOB.

Peanmusanusa KT B TectupoBanny 1o3BoJIs€eT:

* IOBBICUTHh 0OBEKTUBHOCTH KOHTPOJIS;

* OCYIIECTBUTHh aBTOMAaTU3UPOBaHHYIO 00pabOTKy pe3ylbTaTOB TECTUPOBAHMS,

* pa3HOOOPa3uTh (HOPMBI TECTOBBIX 3a/IaHUI;

* MHAUBUAYAIU3UPOBATH MPOLIEAYPY TECTUPOBAHUS;

* YOIPOCTUTh U YCKOPUTH OPTraHU3ALMIO IPOBEICHUS TECTUPOBAHNS;

* YCTpaHUTh OLIMOKH MpU 00pabOTKE pe3ylbTaToB;

* COXPaHUTh PE3YJIbTAaThl TECTUPOBAHNUS, IPOBECTH UX aHAIIN3;

* Y3HaTbh YYCHHMKY CBOU PE3YyNbTAT Cpa3y, a HE MO MPOIIECTBUY HEKOTOPOTO BPEMEHU.

Otan TeCTUPOBAHUA MO Y4YEOHBIM 3JIEMEHTaM COJAEP’KaHHs MPEANoJaraeT peaanu3aliio
Kak 00y4aroIero, Tak 1 KOHTPOJIUPYIOLIEr0 TECTUPOBAHUS.

Obyyailoujee TECTUPOBAHUE TIO3BOJISIET YYEHUKY pa3o0paTbcs B IEPBOHAYAIBHBIX
MOHATHAX M3y4aeMOrO0 BOIIPOCA: BBIACHUTH, YTO MMEHHO MM IIOHATO HENPAaBWJIBHO, M B
JagbHEUIeM UCIIPABUTh OIIMOKY.

Konmponupyowee tecTupoBaHue O Y4eOHBIM 3JIEMEHTAM COJEP)KAHUS I03BOJISET
YUUTENI0 ONPEICIINTh, KAKUE UMEHHO CTPYKTYpPHBIE €IMHHIBI CTAHIAPTa HE YCBOCHBI JaHHBIM
LIKOJIBHUKOM, a TAKKE€ Ka4eCTBO YCBOCHMSI COJIEPIKATENBHOM JIMHUM KJIacca B LIEJIOM U BOBPEMS
CKOPPEKTHUPOBATh YU4eOHBI mporecc.

IlogroToBka ywammxcsi K WTOTOBOM aTTeCTallMd HAa4yMHAECTCA HA 3TOM 3Tare, Korjaa
YUUTEIb OTPA0ATHIBACT C YUAIIUMUCS Y4eOHBIN 3JIEMEHT COJepKaHUs U3y4aeMOro MaTepuania.

JUia  umoeosoco TectupoBaHMs 3amaHuil ypoBHA C He mpeqHazHauyeHa HU OJHA
KOMIIBIOTEpHAs ITporpaMMa. BeIlloJIHEHUE 3alaHUi ATOrO YPOBHS CII0KHOCTH IIPEyCMaTpPUBACT
YMEHHE pellaTh KakK THUIIOBbIE, TAK U HECTaHJApTHBIE 3ajaud. [ IOCKOJIbKY YYEHUK MOKET
IIPEUIOKUTh COOCTBEHHBIN OPUIMHAJIBHBIN COCOO peIIeHUs] UM JOIYCTUTh OIINOKY TOJBKO B
MaTeMaTU4YeCKUX pacueTax, TO, UCXO/s U3 NMPHUHLHUIIA LEeIeCO0O0pa3HOCTH, 3TOT 3Tal KOHTPOJIs
3HaHUH cielyeT NMPOBOJUTH B TPAJAULMOHHON (opMe, YTOOBI yUUTENb MOT Pa300paThCs B CYTH
JOIYIIEHHBIX OIMOOK U JJaTh HEOOXOIUMbIE MOSICHEHUS YUEHUKY.

HToroBble TeCTbl MO MNpeaMETy IIMPOKO NPEACTaBIE€Hbl B €KEroAHbIX COOpHHKaX
KOHTPOJIbHO-U3MEPUTENIbHBIX MaTepuanoB MunucrepcrBa obpasoBanuss PD u Ha caiite
uHpopmannoHHoi noanepxku I'MA.

JUisi  caMOCTOSITENIBHOTO  CO3/IaHUSl KOMIBIOTEPHBIX TECTOB (TPHIJIOKEHUS I1aKeTa
Microsoft Office/MS Excel, MS Power Point uiam KOMIBIOTEpHOW OOOJIOYKH AJISL CO3JIAHUS
TecToB, HanpuMep «KoHcTpykTop TecToB 2.5», «AccucteHt Il», «Mactep Tect»).

Pe3ynpraThl 00y4eHUs] XUMHH JOJDKHBI COOTBETCTBOBATH OOLIUM 3ajayaM IpeaMeTa U
TpeOOBAHUAM K €r0 YCBOCHHIO.



Pesynmbratel 0Oy4eHHs OLIGHMBAIOTCS MO MATHOAUIBHOM cucteme. [lpu ouenke

YUYUTBIBAIOTCS CIEAYIOIINE KAYECTBEHHBIE I0OKA3aTEIN OTBETOB!
e TiyOMHA (COOTBETCTBHE M3YUYEHHBIM TEOPETHUYECKUM O00O0OILECHUSM);

e OCO3HAaHHOCTH (COOTBETCTBHE TpeOyeMbIM B IporpaMMe YMEHHSM MpPUMEHSTh IIOJMYYeHHYIO
HHGOPMAIHIO);

e  TIOJHOTA (COOTBETCTBHE 00BEMY MPOrpaMMBbI U MH(pOPMALNK yueOHHKA).

Pe?:y.]II)TaTI)I O6y‘-ICHI/I$[ MMPOBECPAIOTCA B IPOLECCCE YCTHBIX W IHCbMCHHBIX OTBCTOB
o6yqa10m1/1xcs1, a TaKyKC IMPU BBITIOJIHCHUHU UMHU XUMHUYCCKOI'0 SKCIICPUMCHTA.

1.1. O0mas xapakTepucTHKa y4eOHOr0 npeaMera

Pabouast mporpamMMa cocTaBieHa Ha OCHOBE aBTOPCKOH IporpamMMbl 1Mo Xxumuu aist §-11 kmaccoB
obmieobpaszoBatenbHbIX yupexaenuit/ H.E.Ky3nenosa, M.: Bentana — I'pad, 2012

Conepxxannie  ydeOHOro mpeaMmeTa «XUMHS» B OCHOBHOM IIIKOJIE HEMOCPEICTBEHHO
CBSI3aHO C HAYKOW XUMHEH, OTPaKAaeT €€ OOBEKThl M JIOTUKY XHMHUYECKOTO TMO3HaHUA. ITO
00YCIJIOBJICHO POJIHIO XHUMHH B TTO3HAHUH 3aKOHOB MPUPOJIBI U MaTEPHAILHON JKM3HU OOIIECTBA,
B PEIICHHH TJIO0ATBHBIX MpOOJeM dYeloBedYecTBa (MHUTAHHE, 3/I0POBbE, OJCK/a, OBITOBBIE U
Jpyrue CpeacTBa u T.11.).

OcHOBHBIMU TIpOOJIEMaMU XUMHUHU SIBJISIIOTCS HM3yYEHHWE COCTaBa M CTPOCHUS BEIECTB,
3aBUCHMOCTH HMX CBOMCTB OT CTPOCHUS, IOJY4YEHHE BEIIECTB C 3aJIaHHBIMH CBOMCTBaMH,
HCCIEA0BaHUE 3aKOHOMEPHOCTEN XWMHMYECKUX PEaKIMi W IyTel YOpaBICHUS MMM B ILENAX
MOJTYyYCHHUS] BEIISCTB, MaTepuaioB, 3HeEpruu. [loaTomMy B mporpamMme IO XUMUHM HAIUIHA
OTPa’KEHHUE OCHOBHBIE COJICPIKATEIbHBIC JIMHHUH:

e BellecTBO — 3HAHMS O COCTaBE U CTPOCHUU BEIIECTB, X BAKHEUIINX (PU3HUECKHUX
M XUMHYECKHX CBOMCTBAX, OMOJIOTMYECKOM JACHCTBHH;

e XuMHYecKash peakuMs — 3HaHUA OO0 YCIOBUAX. B KOTOpBIX NpOSABISAIOTCA
XMMHUYECKHE CBOICTBa  BeIIECTB, crnoco0ax  ympaBiIeHUS  XUMUYECKUMU
poLeccamy;

¢ INpUMeHEeHHe BellecTB — 3HAHMS M ONBIT MNPAKTHUYECKON JesATeNbHOCTH C

BElIECTBaMH, KOTOpble HauboJjiee 4acTo YMOTPEOJIAIOTCS B IOBCEAHEBHOM KHU3HM.
[IIupoko HCHONB3YIOTCA B  INPOMBINUICHHOCTH, CEIbCKOM  XO34MCTBE, Ha
TPAHCIIOPTE;

e S3bIK XMMMH — CUCTEMA Ba)KHEHIINX NOHATUA XMMHUHU U TEPMUHOB, B KOTOPBIX OHU
OIMCBIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIECTB. T.€. X Ha3BaHUA (B TOM
quciae U TPUBMAJbHbIC), XUMUYECKUE (OPMYNbI M YpaBHEHMs, a TakXke MpaBuiia
nepeBoa HHPOPMALIMU C €CTECTBEHHOI'O S3bIKa HA S3bIK XUMHUH U 0OpaTHO.

VYuyebHble NpOrpamMMbl, Y4€OHHKH M Y4€OHO-METOJUUECKUE KOMILJIEKTHI IO XUMHH,
BbIyckaeMmble M3narenbckum 1eHTpoM «BeHrtana-I'pad», mocTpoeHbl Ha TI'yMaHHUCTHYECKOU
napagurmMe pasBHBarOIIEro OOy4yeHMs, Ha CHUCTEMHO-HUHTEIPAaTUBHOM U JEATEIbHOCTHOM
noaxoaax, ¢ yudetoM 3akoHa P® «OO0 oOpa3oBaHuM», HOPMATUBHBIX JOKYMEHTOB 00
oOpa3zoBanun MuHucTepcTBa 00pazoBaHus U Hayku PO.

B mporpammax M ydeOHMKAaxX OTYETIMBO IMPOBEAEHBI ABTOPCKUE HJEH M TNPHHLUIIBL,
OpUEHTUPOBAHHbIE HA pa3BUTHE JMYHOCTH y4YEHHMKA, Ha OTPAKEHUE CHEIM(PUKM XUMHH Kak
HayKd U METOJO0JIOTUH XUMHUYECKOT0 3HAYCHMs XMMUU JUIsl OOLIECTBA U OTAEIHHOTIO YeI0BEKa,
ee MPOHUKHOBEHUS BO BCe Cephl )KU3HU.

VY4eOHUKH TTOCTPOEHBI MO JIBYXYPOBHEBOMY MPHUHLHUIY: MaTepHall, COOTBETCTBYIOLIH
06azucHOMY y4yeOHOMY IUIaHy, a TaKKe MaTepuall Juisd yriyOJIeHHOTo M3y4eHUs MpH YCIOBUU
BBIJICJICHUS HA U3Y4EHHUE NIpeAMETa JOTIOTHUTEIBHOTIO Yaca.

B kypce 8 knacca yyamuecs 3HaKOMSATCS IEPBOHAYAIBHBIMU XUMUYECKUMH NOHSTHSIMH.
Kypc xumum mnpenmnosiaraeT u3ydeHue IBYX pas3aenoB. [lepBblil NOCBSIIEH TEOPETHUUECKUM



OOBSICHEHUSIM XMMUYECKUM SIBICHUSIM Ha OCHOBE aTOMHO-MOJIEKYIIPHOTO YydeHHus. Bropoii
paszen IMOCBALIEH M3Y4YEHHUIO DJEKTPOHHOM TEOPUM M Ha €€ OCHOBE PacCMOTPEHUIO
MIEPUOIUYECKOI0 3aKOHA M CUCTEMbl XMMHUUYECKUX JIEMEHTOB, CTPOCHUS U CBOWCTB BEILECTB U
CYIIHOCTH XUMHYeCKMX peakuumid. OH paccunTaH Ha 2 d4Yaca B HEAEHO Ui
0011e00pa30BaTEIBHBIX KJIACCOB.

3amauHuK AaeT OOMMPHBIN Marepuan Ul OpraHu3alud CaMOCTOSTEILHON paboThl Ha
ypoKax U JoMaliHed paboTel ywammxcsi. B HeM coaepxaTcsi pa3HOYpPOBHEBBIE 3a/1aHUS.
Bonbioe uncno pasHooOpa3HbIX 3aJjaHUM MPEIOCTABISIET BO3MOXHOCTh YUYUTENI0 BAPbUPOBATH
COJIep’KaHHE CaMOCTOSITENIbHOM pabOThI [0 BPEMEHHU U YPOBHIO CJIOKHOCTH.

Jliig ycriemrHoro 00y4eHHs ¥ TIOJHOLIEHHOTO Pa3BUTHS IMYHOCTH YUEHHUKA B COJAEP KaHNUU
yu4eOHHMKA YCHJICHBI MPOOJIEMHOCTb, BHYTPH- W MEXKIPEIMETHAs HMHTETpalHs, pPacKpbITa
METO/I0JIOTHs Yy4eOHOT0 MO3HAaHUS XUMHH, obecriedeHa 6a3a /g (popMHpOBaHUS KOMIETEHLUN
«YMETb YUUTHCS», aKTUBHO MPUMEHSTh, IEPEHOCUThH 3HAHUS U YMEHHUSI.

B uactHOCTH, MHOroOJeTHMH ONBIT pabOTHl B IIKOJE TIO3BOJISIET YTBEPXKIaTh, YTO
HauOOJBIINNA YPPEKT B OpraHu3aluu yueOHO-BOCIUTATEIBHOTO Mpoliecca 1aeT KOMIUIEKCHOE,
CHUCTEMHOE€ HCIOJb30BaHUE B OOYYEHMM COYETAHUE TAKUX MEAArOoTrMYECKUX TEXHOJIOTHH H
METOIUYECKUX CUCTEM, KaK:

-HeTpaJAMLIMOHHbIE (OPMBI OpraHu3zanuu y4eOHOW paboThl B IIKOJIEe (YpOKU-JIEKLIHU

KOH(epeHINH, YPOKU-UTPBI, CEMUHAPHI U T.1.);

-M3y4eHHe XUMUYECKOTO BEIIECTBA M0 ONpeAeIEHHOMY IJIaHy;

-MCMOJIb30BAaHUE PA3UYHBIX CXEM, OTPAXKAIOINIMX CBOMCTBAa OTHENIbHBIX BELIECTB
B3aMMOCBSI3U MEXy OT/AEIbHBIMU pa3/ielaMi XUMHUH, BEIIECTBaMU U T.11.;

-cucTteMa paboThl yJaluxcs 1Mo AUJAKTHYECKUM KapTOuKaM;

-HMCII0JIb30BaHNE JMHAMUYECKUX MOJIENEH, TaOIUI] U CXeM;

-3aHUMAaTEJIBHOCTh B 00YYCHUU XUMHH (3aHUMATEIbHBIC OTBITHI, BEpOATbHBIE (POPMBI);

-IUAAKTUYECKUE UTPBI;

-YHU(QUKALKA XUMUYECKOTO SKCIIEPUMEHTA U CUCTEMa €ro IPUMEHEHUs IIPU U3Yy4EeHUHU

CBOMCTB BEIIECTB;

-BU/I€0-YPOKH U BUAEO-3KCIIEPUMEHT B OOYUCHUH XUMUHU;

-3a/1aHUS U 33J]a4U C HECTAHJAPTHBIMH YCIOBHSIMM;

-T€CTOBbIE U KOMIIBIOTEPHBIE TEXHOJOTUH B 00yUYEHUH XUMHUU;

-HMCII0JIb30BaHKE B y4eOHOM IPOIecCe UMUTAILIMOHHBIX Y4EOHBIX OIBITOB U AKCIIEPUMEHTOB

HCIOJIb30BAHUEM IIPENapaToOB OBITOBOM XUMUHU M MEINKaMEHTOB;

-3aMEHa psiJla XUMHUYECKUX PEaKTUBOB, PEKOMEHAYEMBbIX JJIS ONBITOB B yUeOHUKaX, 6oe

JOCTYIHBIMU M 0€30MaCHBIMU VIS 3I0POBbSI;

-pa3BUTHE JIOMAIIHEr0 3KCIEPUMEHTA, UCCIEA0BATEIbCKUX PabOT ydallMxcs U APYrux
op

BHEKJIACCHOM paloThI,

-3710poBbecOeperaronue TEXHOIOTUI

- TEXHOJIOTUS COTJIACOBAHHOTO 00Yy4EHUs

- UH(OPMAIIMOHHbIE TEXHOJIOTUU

- TEXHOJIOTHS MPOOIEMHOT0 00ydeHus

- TEXHOJIOTUS Pa3BUTHUS KPUTHUUECKOTO MBIIICHUS.

JU11 KOHTPOJIs YPOBHSI TOCTHKEHUH yJalIuXCcsl UCIIONB3YIOTCS TaKHUe

BUIbI M (pOPMBI KOHTPOJISI KaK IPEIBAPUTEIBHBIN, TEKYILUHWM, TEMAaTUYECKUN, UTOTOBBIN
KOHTPOJIb;

(opMBI KOHTPOJISI: KOHTpOJbHAas paboTa, auddepeHIupOBaHHBIA HHIMBHYaIbHbIH
MUCHMEHHBIN ONMpOC, CaMOCTOSATENIbHAS MPOBepoUYHas paboTa, SKCIEpPUMEHTAIbHAs KOHTPOJIbHAS
paboTa, TecTUpOBaHME, TUKTAHT, TMCbMEHHbBIE JIOMAITHUE 3aJlaHHs], KOMIIbIOTEPHBIH KOHTPOJb U
T.Q., AaHaNM3  TBOPYECKUX,  HCCIEAOBATENbCKUX  pabOT,  pe3yabTaTOB  BBIMOJIHEHHS
JMarHOCTHYECKUX 3aJaHui yueOHOro mocoOusl.



JIns  TEeKylmIero TEeMaTH4YeCKOr0 KOHTPOJISI M OICHKM 3HAHWHW B CHCTEME YPOKOB
MIPEyCMOTPEHBI IPOBEPOYHBIE U KOHTPOJIbHBIE PAOOTHI.

Kypc 3aBepmiator ypoku, O3BOJISIONIME 0000MUTh U CUCTEMATH3UPOBATh 3HAHUS, 4 TAKKE
PUMEHUTh YMEHUS, IPUOOPETEHHbIE TPU U3YYCHUH XUMUU.

st momydeHust 00beKTUBHON MH(OPMAIMK O TOCTUTHYTBIX yYaITUMHUCS pPe3ylbTaTax y4eOHOMH
NEATENbHOCTH W CTENEeHH WX COOTBETCTBUSI TpPEOOBaHUSAM 00pa30BaTENbHBIX CTAaHAAPTOB;
YCTaHOBJICHUS NPUYMH MOBBIIICHUS WM CHUKEHUS YPOBHS JOCTHIKCHUN YJalIUXCS C LENbIO
MOCJIEAYIOE  KOppEeKUUU 00pa30BaTebHOTO  Ipollecca MPEIyCMOTPEH  CIETYIOIIUN
WHCTPYMEHTAPHII: MOHUTOPHUHT Y4eOHBIX JOCTH)KEHUH B paMKax ypOBHEBOU MU QepeHInanuy;
WCTIOJb30BaHME pa3HOOOpa3HbIX (OPM KOHTPOJISL TPU MTOTOBOM AaTTECTAIMM  y4alluXcs,
BBE/ICHUE KOMIBIOTEPHOTO TECTUPOBAHUS; pa3HOOOpa3HbIE CHOCOObI OpraHU3alMy OLEHOYHOU
JEATEIBbHOCTH YUUTENS U YHAIUXCS.

1.2. MecTo yueOHOr0 mpeaMeTa B y4eOHOM IJIaHe
OcoOeHHOCTH cofepx aHUsl Kypca «XUMUS» SBISIOTCSA TJIaBHOM NPUYMHOW TOTO, YTO B

06a3ucHOM yueOHOM (00pa3oBaTeNbHOM) TUIAHE 3TOT MPEIMET MOSBISETCS TOCICTHUM B PSIY
€CTeCTBEHHOHAYYHBIX JUCHUIUIMH. [lOCKONBKY [UIS €ro YCBOSHHS IIKOJBHUKH JIOJDKHBI
o0JanaTe HEe TOJBKO OMPEEIEHHBIM 3al1acoOM MpPEIBAPUTEIbHBIX €CTECTBEHHOHAYUYHBIX 3HAHUM,
HO Y JIOCTaTOYHO XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHAEM.

®OenepanbHblil 0a3uCHBIN yueOHbIN TulaH At 0Opa3oBaTeNbHBIX yupexaeHui Poccuiickoit
®enepanun oTBOIUT 138 yacoB It 00sA3aTEIBHOTO M3YUYEHUS XMUMHHM Ha CTYIIEHH OCHOBHOTO
obmero oOpa3zoBanus. B Tom uncne B 8 kiacce - 70 yueOHBIX 9acoB, B 9 kiacce — 68 4acoB u3
pacdera 2 yueOHBIX Yaca B HEJCIIO.

PaGouas mporpamMma mo XHUMHHM COCTaBJIEHa Ha OCHOBE O00S3aTEIBPHOTO MHUHHUMYyMa B
cooTBeTCTBHH ¢ basucHbIM yye6HbIM mmaHoM MBOY «Epmurnkas OOIL» mo 2 yaca B Helemio B
8, 9 ximaccax.

1.3. JIuyHOCTHBIE, MeTanpeIMeTHbIE, PeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS XUMUU:

B xozxe npenogaBanus xumuu, pabodasi mporpamma npeaycMmarpuBaeT GopMHUpOBaHUE Y
yyaixcs oOmey4eOHbIX yYMEHUW U HaBBIKOB, YHHMBEpPCAIbHBIX CIOCOOOB JESATEIBHOCTH U
KITFOUEBBIX KOMIIETCHITHIA.

B srom HampaBieHMM mnpuopuTeTamMH s y4eOHOro mpeaMera «XHUMHS» Ha CTYIECHH
OCHOBHOTO 00IIero 00pa3oBaHus ABISIOTCS: UCIIOJIb30BAHUE I MO3HAHUS OKPYKAIOIIEro MUpa
pa3IMYHBIX METOJOB (HAONIONEHUS, W3MEPEHUs, OMbIThl, JKCIEPUMEHT); MPOBEACHUE
MPAKTUYECKUX M JIaDOpaTOPHBIX pPAOOT, HECIOXKHBIX OSKCIEPUMEHTOB M OMHCAHHE HX
pEe3yNbTaTOB; HCIOJB30BAHME PA3NUYHBIX HCTOYHUKOB HMH(pOpMANMM AN pelICHUS
MO03HABATENbHBIX 33a4; COOMI0JICHHEe HOPM U MPABUII MOBEICHUS B XUMUYECKUX Ta00paTopHsiX,
B OKpY)KaIoIllel cpejie, a TaKKe MPaBUIl 3I0pOBOT0 00pasa »KU3HHU.

JlesTenbHOCTh  00pa30BaTEIbHOTO YUPEKICHUS B OOYUYEHHUHM XUMHHM JOJDKHA OBIThH
HampaBJieHa Ha JOCTIKEHUE O0yJarOIMMHUCS CIEAYIONINX JUYHOCTHBIX Pe3y/bTAaTOB:

1) B LIEHHOCTHO-OPUEHTALIMOHHON cdepe — YYBCTBO TOPAOCTH 3a POCCUICKYIO
XMMHMUYECKYIO HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIEJIEYCTPEMIEHHOCTD;
2) B TpylnoBoi cdepe — TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY JanbHemIen

00pa3oBaTesIbHON TPAEKTOPHH;

3) B mo3HaBaTeJIbHOHN (KOTHUTHBHOM, MHTEIJIEKTyallbHOW) cepe — yMeHHe ymnpaBiiTh
CBOEH NM03HABATENBHON AEATEIBHOCTHIO;

4) gopmupoBaHHE XUMHKO-3KOJOTHYECKON KYyIbTYphI, SBISIOLICHCS COCTaBHOM 4YacThiO
HKOJIOTUYECKOH U 00IIel KyIbTyphl, U HAYYHOTO MUPOBO33PEHHS;

5) yMeHue OLIeHUBATh CUTYALMIO U ONIEpaTUBHO IPUHUMATh PELICHUS;

6) pa3BuUTHE TOTOBHOCTH K PELIEHUIO TBOPUYECKUX 3a7a4.



MeTanpeaMeTHBIMH Pe3yJIbTATAMU OCBOCHHUS BBIIMTYCKHHUKAMU IIKOJIBI MPOTpaMMBbl IO
XUMHUH SABIISKOTCS:

l)I/ICHOJIB?;OBaHI/IC yMCHI/IfI M HABBIKOB PA3JIMYHBIX BUIOB NO3HAaBaTEJILHOMN JACATCIIbHOCTH,
MPUMEHCHHE  OCHOBHBIX  METOJIOB  TO3HAHHWA  (CHCTEMHO-MH(POPMAIIMOHHBIN  aHAIU3,
MO/ICITMPOBAHUE) SISl U3YUEHUS] PA3IUYHBIX CTOPOH OKPYXAIOIEeH JeHCTBUTEIbHOCTH;

2)HCIIOIB30BAHIE OCHOBHBIX WHTEIUICKTYAIBHBIX ONepanuii: (GopMyJIupOBaHHE THIIOTE3,
aHAIM3 ¥ CHUHTE3, CpaBHEHHE, O0O00O0IIEeHHe, CHUCTEeMAaTH3allUs, BBISIBJICHHE MPUYUHHO-
CIICACTBEHHEIX CBS3€H, IOMCK aHAJIOTOB;

3)yMeHHEe TeHepUPOBATh UICH U OTIPEICIIATh CPEIICTBA, HEOOXOAUMBIC ISl KX peaTH3aluy;

4)yMeHUE ONpENeNsaTh IENH W 3aJa4il JeSTCIbHOCTH, BBIOMpATh CPEACTBA peau3aluu
LCJIN U IIPUMCHATD UX Ha IMTPAKTHUKE;

5)ucnonp30BaHue PAa3IMYHBIX HCTOUHUKOB IS IOJYYEHHUS] XUMUYECKOH HHDOpMAaLIHH.

IIpeaMeTHBIMM pe3yJIbTATAMM OCBOCHHS BBIMTYCKHHUKAMHU OCHOBHOM HIKOJIBI TIPOTPaAMMBbI
110 XUMHUH SABIIAKOTCA:
1.B nmo3HaBarenbHOM cdepe:

e  JIaBaTh OMpeJeNeHUs] M3YYCHHBIX MOHSATHIA: BEIIECTBO (XUMUYECKUN DIIEMEHT, aTOM, HOH, MOJIEKYJa,
KpUCTAJUIMYCCKAasl PEIICTKa, BCHICCTBO, IMPOCTBIC M CJIOXHBIC BCHICCTBA, XUMHUYCCKasA q)opMyna,
OTHOCHUTCJIbHAaA MOJICKYJIsIpHast MaccCa, BaJICHTHOCTb, OKCH/bI, KHUCJIOTbI, OCHOBaHHWsdA, COJIH,
aM(l)OTepHOCTB, I/IH)II/IKaTOp, nepnomxmecrcnﬁ 3aKOH, l'[epI/IOJII/IquKaH CUCTEMA, U30TOIIbI, XUMHUYCCKaA
CBA3b, OJICKTPOOTPHULATCIIBHOCTD, CTCIEHb OKHCJICHUA, BHGKTpOJ'II/IT); XUMHUYECKasas peaKmusi
(XI/IMI/I"IGCKOG YpaBHCHHEC, T'CHETUYCCKAsA CBsA3b, OKHUCJICHHUC, BOCCTAHOBJICHUEC, JJICKTPOJIHUTUYCCKAA
JIICCOIMAIINS, CKOPOCTh XUMHUYECKON PEaAKIIHH);

[ ] OMHCBIBATD AEMOHCTPALIMOHHBIC U CaAMOCTOATEIIBHO HpOBelléHHI:IC OKCICPUMCHTBI, UCIIOIB3Yys I
ATOT0 €CTECTBEHHBIN (PYCCKH, POIHOM ) S3BIK U A3bIK XUMHH;

[ OIHMCBIBATD U Pa3INYaTbh HM3YUYCHHBIC KJIIACChl HECOPIraHHUYCCKUX COC,HI/IHCHI/Iﬁ, IIPOCTBIC U CJIOKHBIC
BEIICCTBA, XUMHUYCCKUEC PCAKITUU;

e  KIaccH(HUIMPOBATH H3YUCHHBIC OOBEKTHI U SBJICHHUS,

e HaOmIOAATh IEMOHCTPHPYEMBIE W CAMOCTOSATENBHO IPOBOJMMEIC OIBITHI, XUMHYECKHE PEaKIINH,
MIPOTEKAIOMINE B IPUPOJIE U B OBITY;

° nej1aTb BBIBOABI W YMO3AKIIOUCHUSA U3 HEI6J'IIO,Z[€HPII>1, HU3YUYCHHBIX XUMHYCCKUX SaKOHOMepHOCTCﬁ,
IIPOrHO3UPOBATH CBOMCTBa HEU3YUYCHHBIX BCIICCTB 10 aHAJIOTUH CO CBOICTBAMH N3YYCHHBIX;

e  CTPYKTYpHpPOBAaTh W3yYCHHBIH MaTepHal M XUMHYECCKYI0 HH(OPMAIUIO, MOJTYYEHHYIO H3 APYTUX
HCTOYHUKOB;

e  MOJIEIHPOBATH CTPOCHHE aTOMOB DJIEMEHTOB IEPBOTO — TPETHETO TEPHONOB (B paMKaX HM3YUCHHBIX
rosioxkeHui Teopun D.Pesepdopna), cTpoeHHE TPOCTEHIIIHX MOJIEKYIL.

2.B 11eHHOCTHO-OPUEHTAILIMOHHOM C(bepe:
e  aHAM3WUPOBATh W OLCHUBATH IOCICICTBHUS JUISI OKPY)KAIOIIEH Cpellbl OBITOBON M IMPOU3BOICTBEHHON
JeSITEIIBHOCTH YeJIOBEKa, CBS3aHHON ¢ TIepepabOoTKON BEIeCTB.

3.B tpynoBoii chepe:

L] IIPOBOJUTH XUMHYECKUI OKCIICPUMCHT.

4.B cdepe 6€30MaCHOCTH KUZHEACSITETLHOCTH
° OKa3bIBAaTh IICPBYIO ITOMOIIB IIPU OTPABJICHUAX, OKOrax U IPpyrux TpaBMax, CBA3aHHBIX C BEIICCTBAMU
1 1a00paToOpHBIM 000PYIOBAHHEM.

2. Conep:xxaHue y4eOHOrO npeaMera U TPeOOBAHUS K YCBOEHHUIO IPOTrPaMMbI



Kypc xumum 8 kjacca mnpeamnosiaraeT wu3ydeHue 2X paszzaenoB. llepBwiii mocBsmiéH
TEOPETUYECKUM OOBSICHEHUSIM XUMHUECKUX SBJICHUN HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YICHUS
U cO31a€T MPOYHYI0 0a3y JUIs JaldbHEHIIEro U3ydeHus Kypca XuMuu. Bropoii pa3aen nocBsuiéH
W3YUCHHIO DJICKTPOHHOW TEOpHHM M Ha €€ OCHOBE PACCMOTPEHHUIO MEPHOAMYECKOrO 3aKOHA U
CHCTEMBbl XHMHUYECKHUX JJIEMEHTOB, CTPOCHHS M CBOWCTB BEIIECTB M CYIMIHOCTH XMMHUYECKHX
peaKuum.

8 ki1ace

(24 B HexenrO, Bcero — 724)

BBenenue (24).

XuMHS U HAYYHO-TEXHHUYECKHH mporpecc. McTtopuueckue 3Tambl BOSHUKHOBEHUS M Pa3BUTHSA
xuMuu. OCHOBHBIC TIOHATHUS U Teopur XuMHU. JlabopatopHoe 000pyIOBaHHE U TPUEMBI paOOTHI
¢ HuM. [IpaBuna TexHuku 0e30nacHOCTH Npu paboTe B KaOMHETE XUMUHU.

Jdevoncrpanuu. TaOnuupl, cnaiiapl, [TOKa3bIBAIOIIME HUCTOPUYECKHM MyThb pa3BUTHS,
JOCTHKEHHS] XUMUU U UX 3HAUE€HUE; 1a00paTopHOE 000PYyJOBaHHE.

IpakTuueckas padora Nel. JIlabopaTopHoe oO6opyaoBaHUE U IPUEMBI PAOOTHI C HUM.

Pazgen 1

BemecTBo M XMMHUYeCKHE SIBJIEHHSI C O3UIUI ATOMHO-MOJIEKYJISIPHOTO YUEHUsI.
XuMHUYEeCKHE YJIEMEHTHI H BellleCTBA B CBETE€ ATOMHO-MOJIEKYJIsIpHOTo yuenust (154.).
[Tonsatue «BemectBO» B ¢u3uke u XuMmud. DOuU3NUECKHe W XUMUYECKHAE SIBICHUS.
N3Menstomeecss BemecTBO Kak mpeaMeT u3ydeHuss xumuu. dazoBble mnepexonpl. OnucaHue
BEIIECTB.

XUMHUYECKHE DJIEMEHTHI: WX 3HAKH U CBEJICHUS W3 UCTOPUU OTKPHITUsL. COCTaB BEIIECTB. 3aKOH
MMOCTOSTHCTBA COCTaBa, XUMHUECKHe GopMyibl. DOPMBI CYIIIECTBOBAHUS XUMHYECKUX SJIEMEHTOB.
BemiecTBa mpocThie U CIIOKHBIE.

[TpocTeie BemecTBa: MeTaIbl M HeMeTaIUTbl. O0IIast XapaKTepUCTUKA METAIOB U HEMETAIIOB.
Hekotopeie cBenmeHus o0 MeTaulax W HEMeETaulaxX, OOYCIOBIWBAIOIIMX 3arps3HEHHOCTH
okpyxatomer cpeapl. Onrucanne HEKOTOPBIX HanboJiee pacpoCTPaHEHHBIX TIPOCTHIX BEIIIECTB.
ATOMHO-MOJIEKYJIIPHOE Y4Y€HHE B XUMHUH. OTHOCUTENIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MAacChl.
Cucrema xummyeckux »dsemeHToB Jl.M.Menneneea. OmpeneneHue Imnepuoja W TPYIIBL.
XapakTepuCTUKa TMOJIOKEHUSI XUMHUYECKUX  DJIEMEHTOB B  IEPUOJUYECKOM  CHUCTEME.
BanenTHOCT®D.

KonnuecTBo BemectBa. OnpenesieHre BAICHTHOCTH IO TIOJIOKEHHUIO AJIEMEHTA B MEPUOIUNYECKOM
cucrteme. Mouib — elMHUIIA KOJIMYECTBA BellecTBa. MosisipHas Macca.

Jdemoncrpauuu. 1. ®usnyeckue u XuMU4YECKue sABjIeHUA. 2. VI3MepeHne mIOTHOCTU KUJIKOCTH
apeometrpoM. 3. [1naBnenue cepol. 4. OnpeneneHre TeIIONPOBOJHOCTH U 3JIEKTPOIPOBOIHOCTH
BemecTB. 5. OnbiTel ¢ kosuiekuuen «lllkana tBépmoctu». 6. Moaenu atoMOB M MOJIEKYIH. 7.
Komnekuus metannos u Hemeta/uioB. 8. [lonyueHue yriekuciaoro rasza pasHbIMH criocodamu. 9.
Onektposn3 Boasl. 10. Bosronka ioma. Kunsiuenne Bonpl. HakanuBanue kBapiia. HarpeBanue
Hapramuua. 11. OnbiTel o auddysuu. 12. Kosmekius MpocThIX BEMIECTB, 00pa30BaHHBIX
anementamu | — III mepuonos. 13. Habop xomorpamm: «O0pasiibl peleHns pacyéTHbIX 3a/1aw».
14. Komneknus BemecTs KoaudecTBoM 1 Mok, 15. JlmHaMmudeckoe mocooue: «KonuuecTBeHHbIE
OTHOILICHUS B XUMHI.

JlabopaTopHble onbIThl. 1. PaccMoTpeHne BelecTB ¢ pa3indHbIMHU (PU3HUECKUMU CBOMCTBAMU
(Menp, xene3o, IMHK, cepa, BOJa, XJIOPHUI HaTpus U Ap.). 2. VcnbeiTanue TBEPIOCTH BEUIECTB C
nomoIeio 00pasnoB koiutekiuu «lllkana tBEpmoctuy». 3. Ilpumepsl (u3MUECKUX SBICHUM:
crubaHue CTEKISIHHOW TpyOKH, KHWIIslTueHHWEe BOJbl, MiaBieHue mnapaduHa. 4. [Ipumepst
XUMUYECKUX SBJICHUI: TOPEHHE APEBECHHBI, B3aUMOJICHCTBHE MpaMopa C COJSTHOM KHUCIIOTOM. 5.
N3ydeHnne 00pa3ioB METAIOB U HEMETAIIOB (Cephl, JKene3a, allOMUHUS, TpaduTta, Meau u 1p.).
6. V3ydeHue CBOMCTB BEIIECTB: HArpeBaHUE BOJIbI, HarpeBaHue okcuaa kpemuus (IV).



Pacuérnbie 3a1aun. 1. BerunciieHne OTHOCUTEIILHON MOJIEKYJISIPHOM MaccChl BEIIECTB, MaCCOBOM
JOJT DJIEMEHTOB MO0 XUMHUYEeCKHM (opmyrnaMm. BeramcneHne MOSIpHON Macchl BelecTBa. 2.
Omnpenenenne Macchl BEIECTBA IO U3BECTHOMY €T0 KOJIMYECTBY U HA00OPOT.

Tema TBopueckoit paboTel. MImrocTpupoBaHHue MOI0KEHUH aTOMHO-MOJICKYISIPHOTO YIEHUSI.

Xumuueckue peaknun. (94.).

CylIHOCTh XUMHUYECKMX SBJICHUH B CBET€ aTOMHO-MOJIEKYJIIpHOro YyueHus. Ilpusnaku
MPOTEKAHUSI XUMHYECKUX peakiuil. [IpuumHbl W HampaBiieHHUs NPOTEKAHUS XUMHYECKHUX
peakuuii. [lonsiTue 06 PHTpONUU M BHYTpEHHEH 3Hepruu BemecTsa. OOpaTUMOCTh XUMUYECKHX
peakuuii. IlpeBpamieHue sHeprum 0OpU XUMHUYECKUX pPEAKUMSIX, YCIOBUS IPOTEKaHUs
XUMHMUYECKUX pEaKIUi, 9K30- M 3HJIOTEPMUYECKHE DPEAKIMH. 3aKOHbl COXPAaHEHUs Macchl U
SHEpruM, HMX B3aUMOCBI3b B 3aKOoHE coxpaHeHHs wmartepuu. CocTaBieHHE ypaBHEHUI
XUMHUYECKUX peakuuid. Pacd€rbl mo ypaBHEHUAM XHMHMYECKUX peakiuud. THIIBI XMUMHYECKUX
peakIuii: pa3oKeHUs, COCIUHEHMS, 3aMeleHus, oomena. O0o0IIeHne 3HaHUNH 0 XUMUYECKUX
peaxuusx.

Jemoncrpanuu. 1. IlpuMepsl XMMHUYECKHX peakIUil pa3HbIX BUJOB: Pa3jIoXKEHHE MallaxuTa,
OuxpoMara aMMOHUS, B3aMMOJEHCTBHE COJSSHOM KHCJIOTHI C KapOOHAaTOM HAaTpus U np. 2.
OnpIThI, WUTIOCTPUPYIOLINE 3aKOH COXPaHEHHUS MacChl BELIECTBA: TOPEHHE CBEYHM HA BECax C
MOTJIOLIEHUEM TPOJAYKTOB TOPEHHs, OKHCICHHE METaJNIOB B 3aKpBITBIX COCyAaX CoO
B3BEIIMBaHUEM, OOMEHHbIE peaklIUU B MpPUOOpax [uIs WUIOCTpaluHu 3akoHa. 3. OIbITHI,
WUTIOCTPUPYIOIINE MPEBpAllleHUs] Pa3IMYHbIX BUAOB dHEpruu Apyr B Apyra. HaGop mopeneit
aTOMOB.

JlabopaTopHbie onbIThI. 1. [Ipr3HaKky MpoTeKaHUsT XUMHYECKUX PEAKIUI: HATPEBAHUE METHOMN
IIPOBOJIOKH; B3aMMOJCHCTBUE PAcTBOPOB E€AKOTO HATpa W XJIOPHJIA MEIW; B3aUMOJCHCTBHE
pacTBOpPOB YKCYCHOH KHUCIOTBI M THJIpoKapOOHaTa HaTpHs; B3aUMOJIEHCTBHE pPACTBOPOB
XJIODHOTO JKele3a M KPaCHOM KpOBSHOW COJIM; PACTUPAHHME B CTYIKE IOPOILIKOB XJIOpHIA
aMMOHMSI M Tam€HOW wu3BeCTU. 2. THUMBl XUMHYECKUX PEAKIUW: pPa3IoKEHUE MajaxuTa;
B3aMMOJICHCTBUE XKeme3a ¢ pactBopoM xiopuna meau (I1), B3ammonelicTBre pacTBOPOB €KOTO
HaTpa U XJIOPHOTO JKeJe3a.

PacyérHble 3agaun. BeluncieHue no XUMUYECKUM YpPaBHEHUSAM Macc, KOJUYECTB BEILLECTB: a)
BCTYIUBLIMX B peakiyio; 0) 00pa30BaBIINXCS B PE3yJIbTaTe PEAKLIUU.

Metoabl xumuu (14)

[TonsaTre o MeToe Kak CPEACTBE HAYYHOTO MO3HAHUS JACHCTBUTEIHHOCTH. METO/IbI, CBSI3aHHBIC
C HEMOCPEACTBEHHBIM HM3yYEHUEM BEIIECTB: HAONIOJICHHUE, ONMCAaHUE, CPAaBHCHHUE, XUMHYCCKHUI
skcriepuMenT. [loHsTHe 00 MHAMKAaTOpax. XUMHUYECKUN S3BIK, €r0 BakKHeWIIHe (YHKUUU B
XMUMHYECKOHN HayKe.

JladopaTopHbIe onbIT. MI3MeHEHNE OKPACKU WHIUKATOPOB B PA3JIMYHBIX Cpeaax.

BeulecTBa B okpy kaloieil Hac npupoje u Texuuke (74.).

BemectBa B mpupojie: OCHOBHBIE CBEICHHS O BEIIECTBEHHOM COCTaBe reocdep U KOCMoca.
[Tonsitue o Texnocdepe. Unctoie BemecTBa u cMecu. CTeneHb YUCTOTHI M BUJIBI 3arpsi3HEHUs
BemiecTB. [IoHATHE O TOMOTEHHBIX U TETEPOreHHbIX cMecax. Pazgenenue cmeceil. OuncTka
BEIIECTB: (MIBTPOBAHUE, AUCTULIALNS, KPUCTAIUIM3AIMS, SKCTparupoBaHue, Xxpomarorpadus,
BO3TOHKA. MaeHTH(UKaAIMs BEHIECTB C TOMOIIBIO OMpPENeNeHHUs TEeMIEeparyp IUIaBICHUS U
KHUIIEHUSI.

BemectBa B TexHuke. [lonyueHue BemiecTB ¢ 3alaHHBIMH CBOMCTBaMH — OCHOBHas mpoOiema
xumun. lloHsTHE O BellecTBaX Kak O ChIpbe, MaTepualiax M NpOoayKuuu. BemecTBa
OpraHMYecKue M Heopranuyeckue. llepBoHauanbHblE CBENEHUS O XMMHUYECKOW TEXHOJOTHUHU.
[InanerapHblii XapakTep BIUSHHUS TEXHUKH Ha OKpyxaroulyio cpeay. lIpuponooxpanurenbHoe
3HAQUYEHHE OYUCTHBIX COOPYKEHUU U IKOJOTUUECKH YUCTHIX TEXHOJIOTUM.



[TonsiTne 0 pacTBOpax Kak TOMOTEHHBIX (PU3MKO-XMMUYECKUX CHUCTEMaxX. 3Hau€HHE PacTBOPOB
JUIs  JKM3HU  YEJIOBEKA, CEJIbCKOXO3SIMCTBEHHOIO M MPOMBIIIJIEHHOIO  IPOU3BOJACTBA.
PactBoprMocTh BemiecTB. Bnmsnue TexHochepbl Ha HMPUPOAHBIE MPECHBIE M MOPCKHE BOIBI.
@akToppl, BIUAKIOIIME HA PaCTBOPUMOCTb TBEPABIX BEIIECTB M Tra3oB. lM3meHeHue
pacTBOPUMOCTH KHUCIIOpOJa B CBSI3U C 3arps3HeHueM Boa. Koadduiment pactBopumocTH.
CriocoObl BbIpake€HUsI KOHIIEHTPAI[UU pacCTBOPOB: MaccoBast J0J1s, MOJISIpHAsi KOHLEHTpaLUI.
JdemoncTpanuu. 1. Paznenenue cmeceil pa3inMYHBIMA METOJAMU: METOJOM OTCTaWBaHUS; C
MIOMOILIBIO JIEUTEIBbHON BOPOHKH; METOJOM KOJIOHOYHOW Xpomarorpaduu. 2. Kosnekuus
pa3auyYHbIX COPTOB He(TH, KameHHoro yrisd. 3. Kosuiekuusi OpuUpOIHBIX U CHHTETUYECKHX
opranmveckux BemecTB. 4. PacTBopeHme BemecTB ¢ pa3iMyHBIM - Kod(dunmeHToM
pacTBOPUMOCTHU. 5. YCiI0BUS U3MEHEHHS] PaCTBOPUMOCTH TBEPABIX U ra3000pa3HbIX BEUIECTB. 6.
TenoBbie 3¢ (eKThl IpU PACTBOPEHNUU: PACTBOPEHHUE CEPHON KUCIIOThI, HUTPaTa aMMOHHS.
JlabopaTopubie onbIThbl. 1. O3HakomiieHHME ¢ oOpa3laMu MPOCTBIX M CJIOKHBIX BEIIECTB,
MUHEpAJIOB U TOPHBIX MOpoJ. 2. Pa3znienenre cMecu cepsl U JKese3a, pa3eieHue cMecH HepTH U
Boabl. 3. MHccnenmoBanume (uU3MUECKMX M XMMHMUYECKHX CBOWCTB TPUPOAHBIX BEIIECTB
(n3BecTHSKOB). 4. V3ydueHune BIUSHUS MPUMECEH B BEIIECTBE HA €ro (PU3UYECKUE U XUMHUECKHE
CBOMCTBA (B3aMMOJICHCTBHE JTAOOPATOPHOTO M TEXHHUYECKOTO KapOOHATa KaJblUs C COJISTHOM
kucioroi). 5. OOyrnuBanme opraHuueckux BemiecTB. 6. CpaBHeHwe T1po0O  BOJIBIL:
BOJIONIPOBOJIHOM, M3 TOPOACKOTO OTKPBITOTO BOJOEMA. 3HAKOMCTBO C 00pasliaMy MPOIYKIHH
XMUMHUYECKUX U CMEKHBIX C HUM ITPOU3BO/JICTB.

IIpakTnueckne padorpl. 2. OyncTKa BELIECTB METOJAaMH (PUIBTPOBAaHUS, KpHCTaJUIU3AIHH,
MIEPETOHKH, BO3TOHKHU, XpoMaTorpaduu, skcTparupoanus. 3. PactBopumocTs BeliecTs

4. [IpuroToBieHUE PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH.

Pacuérnbie 3amauu. 1. IloctpoeHue rpadukoB pPAcTBOPUMOCTH BEIIECTB NPH PA3IMIHON
temmneparype. 2. Mcmnonb3oBaHue TpaguKOB PacTBOPUMOCTH I PAcu€TOB KOIPPHUIIUESHTOB
pacTBOPUMOCTH BeIIecTB. 3. BbrunciaeHune KOHIEHTpAIIMH pacTBOPOB (MaccoBOM JI0JIH,
MOJISIPHOM KOHLIEHTpallMKd) IO Macce pacTBOPEHHOIO BellecTBA M 00bEMY MM Macce
pactBoputend. 4. Bpluucienue maccbl, 00beMa, KOJMYECTBAa PACTBOPEHHOTO BeEUIECTBA U
PacTBOPUTEIS MO ONPEAEAEHHON KOHIEHTPALIMHU pacTBOPA.

IMousiTue o razax. Bo3ayx. Kuciaopoa. I'openne (64.).

[Tonsarue o razax. 3akoH ABorazapo. Bo3ayx — cmech razoB. OTHOCHUTENBHAS INIOTHOCTH ra30B.
Kucnopoa — xuMuueckuit aieMeHT U IpocToe BemlecTBo. Victopus oTkpeiTus kuciopoaa. Cxema
onbiToB . ITpuctim u A.JI.JIaBya3be.

Amnorponus. O30H. 3Ha4YeHWE O30HOBOrO ciosi 3emid. [IpoGnema HapymieHUs ero
uenoctHocty. [loBbliieHne coepkanus 030Ha B MIPU3EMHOM CJI0€ aTMOC(EpHI.

[Tonmyuenue KuciIoOpoJa B MPOMBINUICHHOCTH U JabopaTtopuu. XHUMHUYECKHE CBOHCTBA
kucnopoa. [Iporeccsl ropeHus u MeasieHHOro okucienus. [Ipumenenue kucnopoaa.
Atmocdepa — Bo3aymiHas obOonouka 3emud. TeHASHIIMM U3MEHEHHUs cOCTaBa BO3lyxa B XXB.
OcHOBHBIE HCTOYHUKU 3arpsi3HeHUs artMocdepbl. TpaHCHOPTHBIA MEepPEeHOC 3arps3HEHUi.
KpyrosopoT kucnopoaa B npupoje. O BceMrupHOM 3aK0HE 00 aTMocdepe.

Hemouncrpanuu. 1. [Tonydenue xucnopona. 2. Ckuranue B atMmocdepe KHUCIOpoaa, Cephl, Yris,
KkpacHoro ¢ocdopa, Harpus, xkeneza. 3. Ilomydenwe o3ona. 4. BzaumopeiicTBue o030Ha C
pacTBOpaMu MHJUTO M MoAnua Kanus. 5. ONbIThI, TOATBEPKIAOLINE COCTAB BO3ayXa. 6. OMbITHI
110 BOCIUIAMEHEHUIO U TOPEHUIO.

IIpakTnueckas padora. 5. [TonyuyeHnue kucinoposa 1 U3y4eHHE €ro CBONCTB.

Pacuérnbie 3agaun. 1. OnpeneneHue OTHOCUTENBbHOM IJIOTHOCTU Ta30B IO 3HAYEHUSM HX
MOJIEKYJISIpHBIX Macc. 2. OmpeneneHue OTHOCHUTETBHBIX MOJEKYISIPHBIX Macc ra3z000pa3HBIX
BEILIECTB 110 3HAYEHUIO X OTHOCUTEJIbHOM MJIOTHOCTH.

Tema TBOpueckoit paboThl. MicTouHMKH 3arpsizHeHUs: aTMOC(]EphI U CIOCOOBI €T0 TTPEOI0TCHHUS.

OcHoBHbBIE KJIacChl HEOPraHU4YecKux coequHennii (134.).



Oxcuapl — cocTaB, HOMEHKIATYpa, Kiaccudukanus. [IoHATHE O THAPOKCHIAX — KUCIOTax U
ocHoBaHusAX. Ha3BaHus u cocraB ocHoBaHui. ['mapokcorpymnma. Knaccudukamus KuUCIOT, UX
cocras, Ha3BaHus. CocTaB, Ha3BaHUs COJICH, MPaBHUiIa COCTaBICHUS (POPMYIT COJIEH.

XuMHUYeCKue CBOMCTBA OKCHJIOB. BiMsiHMEe cocTaBa KHCJIOT Ha XapaKTep HUX CBOMCTB (Ha
IpUMEpax COJITHOM U cepHOU KucioT). OOmme XUMHUYeCKue CBOMCTBA KUCIOT. PacTBopuMoCTh
kucnor. Kucnornele noxau. ®dusnueckue CBOWCTBA M CHOCOOBI MOJYYEHHUS LIEJIOYEH.
XUMHYECKHE CBOMCTBA CoJiel (B3aUMOJCMCTBHE PAacTBOPOB COJIEH C pacTBOpamMu WIENOYEH U
MeTajutlaMu). ['eHeTndeckass CBsI3b KIACCOB HEOPTraHMYECKUX COENMHEHHA. AMQPOTEPHOCTS.
Oxcuapl ®  TUAPOKCUABI, oOmamaroniue amQpoTepHbIMH cBoicTBamMu. Kiaccudukanus
Heoprannueckux BemiecTB. [lepuoanueckoe u3MeHEHUE CBOMCTB XMMHUYECKUX AJIEMEHTOB U HUX
COCIMHEHUH (Ha MpUMeEpe OKCUAOB, TUAPOKCHIOB U BOJOPOJIHBIX COCIMHEHUN ).
JdemoncTpanuu. 1. OGpa3ibl COeTMHEHUN — MPEICTaBUTENIEH KUCIIOT, COJIEH, HEPACTBOPUMBIX
OCHOBaHUH, Iienouel, OKCUA0B. 2. OMNbITHI, WIIIOCTPUPYIOLIUE CYIIECTBOBAHNE M€HETHUYECKOM
CBS3M MeXay coeauHeHusiMu ¢docdopa, yriepoda, HaTpus, Kaimblus. 3. BzaumonerictBue
KaJIbliisl W HaTpusi ¢ Bojou. 4. J[ledictBue WHAUKATOPOB. 5. OMBITHI, WIUTIOCTPUPYIOIINE
XMMHMUYECKHE CBOMCTBA OTJIENbHBIX KJIACCOB HEOPTraHUYECKUX coeqMHEHUN. 6. OOpasibl MPOCThIX
BEIIECTB M MX COCAUHECHHA (OKCHIIOB M THUJIPOKCHIOB), 0Opa30BaHHBIX JJIEMEHTAMH OJHOTO
nepuoa.

JladopaTopuble ombIThbl. 1. PaccmoTpenne oOpasmoB okcumoB (yriepoaa (IV), Bomopona,
docthopa, meam, KambIus, XKenesa, KpemHus). 2. HaOmropgeHwe pacTBOPUMOCTH OKCHIIOB
ATIOMUHMUSI, HATPUS, KAJIBIHS, MeIu B Boje. 3. OnpeseneHne cpepl MOJTydeHHBIX PAaCTBOPOB C
oMoOIIIbI0 WHAUKaTopa. 4. PaccMoTpeHune oOpasiioB coseil U onpeesieHne uX pacCTBOPUMOCTH.
5. BsaumopeiictBue oxcuaoB Kanblusg U (ochopa ¢ BOJOH, oOIpenereHHE XapakTepa
00pa3oBaBIIeTroCcs THAPOKCHIA C TIOMOIIBI0 HHANKaTopa. 6. B3anmonetictBue okcuaos meau (11)
U IIUHKA C PaCTBOPOM CEpHOU KUCIOTHI. 7. [lomydeHue yriieKucaoro raza i B3auMOJEHCTBUE €ro
C M3BECTKOBOM BOJIOM. 8. MccienoBanne CBOMCTB COJITHOW U CEPHOM KUCIOT C UCIOIb30BaHUEM
WHIUKATOpoB. 9. B3ammopeiicTBue MeTayyioB (Marius, IIMHKA, Xeje3a, MEIW) C pacTBOpaMu
kucioT. 10. M3meHeHne OKpacku HHIAMKATOPOB B pacTBopax mienoued. 11. B3zaummopeiictBue
pacTBOPOB KHUCJIOT €O ienovyamu. 12. BzaumoaencTBre pacTBOPOB KUCIOT ¢ HEPACTBOPUMBIMU
ocHoBaHusMH. 13. TlomyuyeHne HepacTBOPHMMBIX OCHOBAaHMM M HMCCIICIOBAHME MX CBOWMCTB (Ha
MpUMepe TUIPOKCHUIA [IUHKA).

IIpakTuyeckas padora. 6. ccienoBanue CBOMCTB OKCUIOB, KUCIIOT, OCHOBAHMIA.

Paznea 2.
BemecTrBa u XuMHUYeCKHe PeaKIM B CBeTe 3JIEKTPOHHO TeoOpuu.

Crpoenne aroma. Ilepuoamyeckuii 3aKOH H MEPUHOJAMYECKA CHCTEMAa 3JIEMEHTOB
JA.A.MenneneeBa. CtpoeHue BemecrtBa (9 yacon).

Crtpoenne atoma. CTpOEHHE DSJICKTPOHHBIX 000JOYEK aTOMOB 3JEMEHTOB: s-, p-, d-, f-
ANIEKTPOHBI. MeCTO 3yeMeHTa B MEPHOIMYECKON CHUCTEME M DJIEKTPOHHAs CTPYKTypa aTOMOB.
PagnoaktuBHOCTE. [loHATHE O IpEeBpalIEeHUN XUMUYECKHUX 3JIEMEHTOB.

Jemoncrpanun. 1. Cxemsl onbiToB TomcoHa, pesepdopaa, MusmkeHna. 2. CXeMbl OIMBITOB,
MOATBEPXKIAIOIINX CBOMCTBA AJIEKTPOHA KAaK YacTULIBl MU Kak BOJHBL 3. Mojaenu atoMoB
Pa3IMYHBIX AIEMEHTOB.

CBoiicTBa XUMHUYECKUX 3JIEMEHTOB U UX M3MeHeHus. Knaccudukamnuss XuMU4ecKuX 3JIEeMEHTOB.
OTkpbITHE TEPUOAMYECKOTO 3akoHa. CTpoeHHEe aTOMOB »JJIEMEHTOB MallbIX W OOJNBIINX
MEPHOJIOB, TJIABHBIX W TOOOYHBIX moAarpymmn. DopMymupoBKa NEPUOAMYECKOTO 3aKOHA B
coBpeMEeHHOU TpakToBke. I[lepuoaunueckas cucrema B cBeTe CTpoeHHs artoma. Duzmueckuit
CMBICJI HOMepa nepuoja u rpymibl. CeMencTBa 3J1IEMEHTOB (Ha MIpUMepax MIEIOYHBIX METAILJIOB,
rajioreHoB, MHEPTHBIX Ta30B). XapaKTEepPUCTHUKA XUMHUYECKUX CBOMCTB 3JEMEHTOB TJIABHBIX
MOATPYII U MEPUOJAUYHOCTh UX U3MEHEHUS B CBETE DJIEKTPOHHOTO CTPOCHMS aTOMa. DJIEMEHTHI,
COCIMHEHUS KOTOPBIX MPOSIBISIOT amoTepHbIe CBOMCTBA. OTtHOCUTENbHAS



JIEKTPOOTPULATENBHOCT 3JeMeHTOB. OOmias XapakTEepUCTUKAa 3JE€MEHTa Ha OCHOBE €ro
noJjoxeHus B nepuoaudeckoit cucreme Jl.M.MenneneeBa. 3HaueHue NMepuOIMYECKOTO 3aKOHA
JUISl pa3BUTHUSI HAYKU U TEXHUKHU.

Ponb nepuoimyueckoro 3akoHa B CO3aHUN HAYYHOUN KapTHUHBI MHUPA.

Jemoncrpanuu. 1. HaGop cnaiinos, kogorpamm, tabmun «llepuoandeckuii 3aK0H M CTPOEHHE
atomay. 2. JleMoHcTpalus 0Opa3IoB IIEJIOYHBIX METAJJIOB W TaloTeHOB. 3. B3aumopeiicTBue
IIEJTOYHBIX METAJUIOB U TAJIOTEHOB C MPOCTHIMH M CJIOKHBIMU BEILIECTBAMHU.

JlabopaTopHble onbIThI. 1. MccnenoBanue cBoiCcTB aMPOTEPHBIX THAPOKCUIOB U LIET0YEH.
BanenTHoe cocTosiHME aTOMOB B CBE€TE€ TEOPUU IIIEKTPOHHOTO CTpoeHMs. BaneHTHble
ANIEKTPOHBI. XUMHUYECKas CBs3b aromMoB. KoBajieHTHasi CBSI3b MU MEXaHHU3M €€ 00pa30BaHUS.
Henonsipnast u nosspHas koBajeHTHasi CBsi3b. CBOMCTBA KOBAJICHTHOW CBSA3H. DJIEKTPOHHBIC U
CTPYKTYpHBIE PopMyIbl BemiecTB. FIoHHast CBsI3b 1 MeXaHU3M e€ oOpazoBanHusi. CBOWCTBA HOHOB.
CrerneHb OKUCIICHHUS.

[Tpupona xumudeckoit cBsizu U €€ TuUnbl. OTHOCUTEIBLHOCTh THUIIOJIOTUM XUMHYECKOW CBSI3U.
BnusiHue TMna XMMHUYECKOM CBA3U HA CBOMCTBA XUMHYECKOTO COCIMHEHUS.

Kpucrannmueckoe crpoenne BemiecTB. Kpucrtaminueckue pemeéTku: aToMHas, HOHHad,
MOJIEKYJIIPHAsE — U UX XapaKTEPUCTHKH.

YPpOBHM XUMUYECKOI OpraHr3alliy BEMIECTB. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOECHUS.
JemoncTpauuu. 1. B3anmonaeictBre HaTpus ¢ XJ0poM. 2. Moaenn KpUCTaUIMYECKUX PEIIETOK
BEIIECTB C HMOHHBIM, aTOMHBIM M MOJICKYJSApHBIM CTpoeHHeM. 3. Bocco3manue 1enocTHOu
CTPYKTYpBl XJIOpHJa HaTpus MyTEM HaJOKeHUs Habopa komokapT. 4. Bosronka iona. 5.
Hcnapenne TBEPIOro yrieKuciaoro rasa.

Tema TBOpueckoir paboThl. PaccmMoTpeHme u aHamuM3 B3aUMOOOYCIOBJIEHHOCTH COCTaBa,
CTPOCHHMSI, CBOWCTB BEIIECTBA M €0 MPAKTHIECKOTO 3HAUCHUS (Ha JTI0O0OM IMpuUMepe).

XuMUYeCKHe peaKlMH B CBeTe JJIEKTPOHHOH Teopuu. (44.).

®dusnyeckas CyllHOCTh XUMUYECKON peaKiyH.

OnekTpoHHbIe ypaBHeHUs JIptonca. Peakiuu, mpoTekaromye ¢ W3MEHEHUEM W 03 M3MEHCHHS
creneHed okuciaeHus1. OKUCIUTEIbHO — BOCCTAHOBUTENbHBIE peakunu. [Iporieccsl okucnenus u
BOCCTAHOBJICHUS; X €IUHCTBO U MPOTUBONOJIOKHOCTh. COCTaBIEHUE YPABHEHHI OKUCIUTEIBHO
- BOCCTaHOBHUTEJbHBIX pEAKIHMH , paccTaHOBKAa KOI(PPUIMEHTOB METOAOM D3JIEKTPOHHOTO
OayaHca, 001Iast XapaKTEPUCTHKA.

Knaccudukanus XuMHUYECKUX peakuii B CBETE SJIEKTPOHHOMN TEOPUH.

JdemoncTpauuu. IIpuMepbl OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUN Pa3IMYHBIX THIIOB:
rOpeHue BELIECTB, B3aUMOJICHCTBHE METaJUIOB C Tajlor€HaMH, Cepoi, a30ToM,(0OpazoBaHue
HUTPUTA JIUTUS), PACTBOPAMHU KUCJIOT U COJICH.

Bomxopoa. I'ajiorens! (64)

Bonopon B xocmoce. SAnepusie peakuuun Ha Connue. Bonopon B 3emHoi npupoze. [lonydenne
BOJZIOpoja B Jaboparopun. Bogopos — xuMuYecKuil 31€MEHT M IPOCTOE BELIECTBO. JHEPIHs
CBA3M B MOJIEKyle Bojopona. Mszoromsl Bomopona. ®dusznueckue M XUMHUYECKHE CBOMCTBA
Bojopona. Bomopon B OBP. Ilpumenenune Bogopona. IIpomeliieHHOE MOIydeHUE BOAOPOLA.
Bonopon — D2KOJIOTMYECKM YHCTOE TOIUIMBO; MEPCIEKTHBBI €ro MCMOojb30BaHUsA. OKcHI
BOJIOpPOJAa — BOJA: COCTaB, IMPOCTPAHCTBEHHOE CTPOEHHE, BONOPOJHAsA CBA3b. DPU3HKO-
XMMUYECKHUe CBOMcTBa BOJbl. M30TOmHBINA cocTaB Boabl. Tspkenas Boja M OCOOCHHOCTU ee
cBoucTB. Ilepokcuz Boopoaa: cocras, CTPOCHUE, CBOMCTBA, IPUMEHEHUE, IIEPOKCHU]T BOAOPOIA
B OBP.

Jemoncrpanuu. 1. Ilomydenue Bojopona B mabopartopuu. 2. 3apsiika M HCIOJIB30BaHHE
anmapata Kumma. 3. Jlerkocts Bogopona. 4. Huddysus Bomopona. 5. ['openue Bomopona.
BoccraHoBiieHne Menm U3 ee OKcHJa B TOKe Bojaopoga. 7. OIBITHI, NOATBEPKAAOLINE
XMUMHMUYECKHE CBOMCTBA BOJIBL. 8. XMMUYECKHE CBOWCTBA NEPOKCUIA BOJOPOIA.



JlabopaTopubie omnbiThl. 1. IlonydyeHune BoxOpoAa M H3YYEHHUE €r0 CBOICTB. 2.
BoccranoBuTenpHbIE CBOIICTBA BOIOPOAA.

XapakTepucTUKa TaJIOT€HOB KAaK XUMHUYECKMX 3JIEMEHTOB M IPOCTHIX BemiecTB. CTpoeHue
aTOMOB rajioreHoB. HaxoxaeHue rajgoreHoB B npupoae. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA
rajjoreHoB. [losyueHue xymopa U XJIOpPOBOJOpOJa B J1a0OPAaTOPUM U IMPOMBIIUIEHHOCTH.
buonoruueckoe 3HaueHNE raJloreHOB. ['aoreHbl U OTPaBIISAIOLIME BELIECTBA.

JdemoncTpauuu. 1. [lonydenue xiopa. 2. B3aumopaeiicTBue ¢ XJIopoM HaTpHsi, CYpbMBI, KeJe3a,
KkpacHoro Qocdopa. 3. OOecrupeunBanue xjgopoMm Kpacsmux BemectB. 4. Cunres
xsiopoBojiopoa. 5. [lonyueHue xsopoBoIopoa peakiueir oOMeHa U PaCTBOPEHUE €ro B BOJIE.
6. B3aumopeiictBue Opoma 1 Hojia ¢ METaJlJIaMU; pacTBOpa Hoja ¢ kpaxmaiom. 7. PacTBopeHue
OpoMa 1 Mo/a B BOJIC U OPraHUIECKUX PACTBOPUTENSX. 8. B3anMHOE BBITECHEHHE TallOT€HOB.
JlabopaTopHble onbIThl. Pacrio3HaBaHue COJISTHON KUCIOTHI, XJIOPUIOB, OPOMUJIOB, HOIUIOB.
IIpakTtuyeckue 3aHaTHA. 8. [lonmydyeHue COJIIHOW KHUCIOTBI M ONBITHI ¢ Hel. Pemenue
AKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «[ ajoreHsm.

Pacuernbie 3a1aun. Beiunciienne o0bema razoB o KOJIMUYECTBY BEIECTB.

O0o0menne 3HaHUI 0 HauOojiee BAaJKHBIX XAPAKTEPUCTHUKAX BelIeCTB U XHMHYECKHX
NpoLeccoB XapakTepucTUKa XMMHUYECKOro 3JIeMEHTa (COCTaB, CTPOCHHUE, MOJIOKEHUE B
nepuoandeckoil cucreme). OU3NKO-XMMUYECKHE CBOMCTBA BEIIECTB Ha MpUMEpax BOJOPOJA,
KHCIJIOPO/1a, XJIOpa.

OCHOBHBIE XapaKTEPUCTHKH XUMHYECKHUX PEAKIWW: THUIIBI peakIui, BO3MOXHOCTbD |
HampaBJieHus TpoTekanus. HekoTopele TpeOOBaHHMS K TPOU3BOJCTBEHHBIM XHUMHYECKUM
nporeccaM (3KOHOMHYECKHE, TEXHOJIOTMYECKHE, JKOJOTMYECKHe) Ha MpuMepax MOJydeHHs
BOJIOPOJA, KUCIOPOAa, XJIOPOBOIOPOA.

OKCIutyaTalusi, BOCIIOJHEHHWE W OXpaHa MPUPOJHBIX PECYpPCOB HAa HAy4yHOHM OCHOBE —
HeoOxoIuMasi MPeANOoChUIKa ISl CO3/IaHuUs YCIIOBHM O1aronpusTHOTO pa3BUTHS YEIOBEUYECTBA.

9 kaacce
(24 B HEnenro, Bcero — 684)

IToBTOpEeHHE HEKOTOPHIX BONMPOCOB Kypca HeOpraHuyeckoi xumum 8 kiacca (29).
XUMHUYECKHE AIEMEHThl U UX cBoicTBa. [lepuoauyeckuil 3akoH. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 3JIEMEHTOB B TepHoax u rpynmax. OTHOCHUTEIbHAS 3JIEKTPOOTPULIATEILHOCTD, CTEIICHD
okucneHus. BaneHTHocTh. Tumbl XUMHYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX PEIICTOK.
Ceenennst o cocraBe (oOme ¢GopMysbl cOCTaBa) W HOMEHKJIATYPE OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTMHCHUH.

JemoncTpamuu. 1. OOpa3ibl HEOPraHMYECKHX COCAMHEHHH. 2. Moaenu KpHUCTAIMYEeCKHX
pemieTok. 3. OmbIThI, paCKPHIBAIOIIME B3aUMOCBSI3b CTPOCHHUS M CBOMCTB: a) BO3rOHKA Hoja; 0)
HarpeBaHue HadTaqMHa W KBaplla, B) HarpeBaHUE CEpbl W TOBapeHHOW coim. 4. Komruiekr
KOJIOTpaMM U cJ1aiiioB «OCHOBHBIE TTOHATHUS XUMUN.

JIabopartopHslii onbiT. PaboTa ¢ 00pa3mamMu OKCUAOB, COJIEH, KUCIOT, OCHOBAHHIA.

XHMHYeCKHEe peaKkuuu B cBeTe Tpex Teopuid xumuu (34) OHepreTmka XUMHUYECKHX
npeBpamieHuil. OHrtanbnusa. TemnoBoil 3¢pdekr xumuueckux peakuuil. Tepmoxumuyeckue
ypaBHeHUs. DHeprus ['m60ca. Bo3MOXKHOCTh MpOTEKaHUS XUMHMUYECKMX peakuuid. CpaBHeHHE
TEPMOXMMHYECKOTO M TEPMOAMHAMHYECKOTO IOJAXOJOB B ONMHMCAHMM XUMHUYECKOM DPEAKLMH.
CKOpOoCTh XMMHMUYECKON pEaKkIMH. 3aKOH JIEHCTBUS MAacC. 3aBUCUMOCTb CKOPOCTH OT YCIOBUU
IIPOTEKAHMs peakiuu. Xumudeckoe pasHoBecue, npuHuun Jle Illarense. Katamus. Dneprus
aKTHBallUM, OOIIME CBEIEHUs O TOMOI€HHOM M TeTeporeHHoM Kartanuse. lloHsTHe O
IIPOMEXKYTOYHBIX KOMIIJIEKCAX.



JemoncTpanun. 1. 3aBUCUMOCTb CKOPOCTH PEAKIIUN OT KOHLEHTPALIMU PEArUPYIOIIMNX BEIIECTB.
2. 3aBUCHUMOCTb CKOPOCTH PEaKLMMU OT TeMIlepaTypbl. 3. 3aBUCUMOCTb CKOPOCTH pEaKLUU OT
IIPUPOJBI pearupyromux BemecTs. 4. BiusHUEe KOHLEHTPallMM pearupyrollux BEIIEeCTB Ha
XMMHMUYECKOE paBHOBECHE (Ha mpumepe B3aumozencTBusa xinopuaa sxenesa (III) ¢ pomanunom
kanus). 5. B3zaumopelicTBue amlOMHUHHA C HOJOM B IPUCYTCTBMM BOjbl. 6. B3anmonelictBue
nepokcuaa Bogopoa ¢ okcuaom mapranna (VI). 7. Jlumepusanus oxcuga azora (IV).

JladopaTopHuble onbIThbl. 1. OmNbITHI, BBISCHAIOMIME 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaxkuuu OT IPUPOJIbl pearupyrouux BEeIEecTB (B3auMOAECHCTBHE IIUHKA C COJISIHOM M YKCYCHOM
KHUCJIOTaMM), OT IUIOIIAJU MOBEPXHOCTU CONPUKOCHOBEHMS (B3aMMOJEHCTBHE pa3JMYHBIX IO
pasMepy TpaHyd LMHKAa C COJISHOM KHUCIOTOM), OT KOHLEHTpaluuu U TeMIepaTypbl
(B3aumogeiictBue okcuaa menu (II) ¢ cepHoit KMCIOTOM pa3IUYHON KOHIEHTPALUU IPHU Pa3HbIX
temreparypax). 2. Ilomyuenue oxcuma cepbl (IV) u okucieHue ero B NPUCYTCTBUHM Ka
Tajan3aTopa.

Pacuernbie 3agaun. 1. PacueTsl 1o TEpMOXUMHUYECKUM ypaBHEHUSM. 2. BrluncieHne ckopocTu
XMUMHMUYECKON peakIy M0 KMHETUYECKOMY YpaBHEHMIO. 3. BbluncieHne cKopocTu XMMHYECKON
peakuu 1o rpaduky ee NpoTeKaHusl.

PacrBopbl. Teopusi siexkrposurudeckoin auccoumanum (144) CpeneHuss o pacTBopax:
oTpe/ieJICHNuEe PaCTBOPOB, PACTBOPUTEIH, PACTBOPHUMOCTb, KIIACCU(PUKAIIHUSI paCTBOPOB.
[Ipeamnoceinkn BOSHUKHOBEHHS TEOPUH AIEKTpoauTHIecKoi mucconmanuu. Unen C. Appennyca,
J.W. Menneneepa, M.A. KaGnykoB u apyrux ydeHbsix. CTpyKTypa ¥ 3HaUY€HUE HAyYHOU TEOPHHU.
DIEKTPOIUTHI U HEANEKTPOJIUTHI.

JlunonbHOE CTpOEHHE MOJIEKYabl BOJbL. [Iporeccsl, mpoucxonsdiiue ¢ 3JIEKTPOJUTAMH IpU
pacIuiaBJIC€HUM W PAaCTBOPEHHM BEIIECTB B Boje. Poyib BOJBI B mpouLecce 3MEKTPOJUTHYECKON
qucconanuu. Jlucconuanus 3J€KTPOJIUTOB C Pa3HbIM THUIIOM XMMHUYECKOHM CBs3U. TersoBble
SIBJIEHUS, COTPOBOK/IAIOIINE MMPOLECC PACTBOPEHUSI.

Crenenp aucconumanuu. Koncranta auccoumarmu. KuciaotHocTh pactBopoB. I[lonsitue pH.
Nupaukaropsl.

OCHOBHBIE TI0JIO)KEHUSI TEOPUU PACTBOPOB.

CusnbHBIC U crta0bie 37eKTpotuThl. CBOMCTBA HOHOB. MIOHHBIN cOCTaB MPUPOIHBIX BOJ. I HapaTsl
Y KPUCTAJUIOTUAPATHI, HAX0KICHHUE UX B IPUPO/IE.

IMaaponus coneit. OOMEHHBIE peaKkIuu. XHUMHYECKHE CBOWMCTBA KHCIIOT, COJICM M OCHOBAaHUU B
CBETE TEOPUH DJIEKTPOJIUTUUECKON aucconanuu. Kparkue cBeieHus: 0 HEBOIHBIX PaCTBOPAX.
Pacyernble 3agauu. PacueTel MO0 XMMHMYECKMM YPAaBHEHHUSIM, €CIIM OJHO U3 PEAruPYOIIHUX
BEIIECTB JaHO B U30BITKE.

Jemoncrpanmuu. 1. VcneiTaHue BEIIECTB, UX PAcTBOPOB M PACIUIABOB Ha 3JICKTPHUUCCKYIO
MPOBOAUMOCTG. 2. BrinsiHue pa3daBiieHus: Ha cTeneHb auccormanni. CpaBHEHUE AIEKTPUIECKOM
MIPOBOJIMMOCTH KOHIIGHTPUPOBAHHOTO M Pa30aBICHHOTO PACTBOPOB YKCYCHOW KHCJIOTHI. 3.
JIBukeHre MOHOB B 3NeKkTpuueckoM mose. 4. [lomydeHne HEBOJIHBIX PAacTBOPOB. 5. BnusHue
pacTBOPUTEINS HA TUCCOLMAIINIO (B KAUECTBE PACTBOpPUTENIEH — COJISTHAs! KUCIOTa, AUITHIOBBIMA
a¢bup, STUIOBBIA COUPT, Tomyos). 6. ['mapaTanus u nAeruapatanuss HMOHOB (HA MpUMEpPax
0€3BOIHBIX COJIel U KpucTamuioruaparoB xiuopuaa kobdansta (II), cynedaros menu (I1) u Hukens

().

JlaGopaTopHuble onbIThl. 1. Pabota ¢ unaukaropamu. 2. Peakuun oOMeHa MexX1y pacTBOpaMu
ANIEKTPOIUTOB. 3. Pazfenenne okpameHHbIX BEIIeCTB METOJ0M TOHKOCIOHHOM XpoMaTorpadum.
4. XuMHYecKue CBONCTBAa pacTBOPOB KHUCIOT, COJIeH M OCHOBaHUMU. 5. 'maponu3 pacTBopoB
coJen.



HeMeTtananyeckne 3jieMeHTHI H HX BasKHeHIIMe XUMUYecKHe coequHenns (214)
XUMHYECKUE 3IEMEHTBI — HeMeTa/lIbl. [lookeHne 31eMEHTOB-HEMETAJUIOB B IIEPUOANYECKOI
cucreme J[.U. MenneneeBa. Hemeramibsl — p-anemeHTbl. OCOOEHHOCTH CTPOSHHSI MX aTOMOB:
oOmue uepThl U pazauuus. OTHOCHTEIbHAS SIEKTPOOTPHULATENFHOCTh. CTENeHH OKHCICHHUS,
BAJICHTHBIE COCTOSIHMS aTOMOB HEMETAUIOB. 3aKOHOMEPHOCTM W3MEHEHMsI 3HAYEHHM ATHUX
BEJIMYMH B IEPUOJAAX U IPyMIax MepHoIudYecKoi cuctemsbl. PanqnoakTuBHble U30TOMBL. M30TOMBI
HEMETAJIJIOB, UX NIpUMEHEHHE. XapaKTepUCTUKa YIIepOAHOI0 METOA, IPUMEHSEMOr0 B Pa3HbIX
o0nacTsaxX HayKd. 3arpsi3HEHUE OKPYXKAFOIIEH Cpebl PaJHoON30TOIIAMI; OCHOBHBIE HCTOUHUKH MX
NOCTyIUIeHUs. TunuuHble (OpPMbl BOJOPOJHBIX U KHCIOPOJHBIX COEIMHEHUN HEMETAILIOB.
Pacnipoctpanenne HeMeTaIIIMYECKUX 3JIEMEHTOB B IIPUPOJIE.

[IpocTtsie BemecTBa — HeMeTautbl. OcoOeHHOCTH UX cTpoeHus. OOyCIOBICHHOCTh (PH3MUECKUX
CBOMCTB (arperaTHOTO COCTOSIHMSI, TEMIIEPATyphl IIJIaBJICHUS, KUIIEHUS, pACTBOPUMOCTH B BOJIE)
ctpoenueM. KoHkperu3zaius 3aKOHOMEPHOCTH Ha MPUMEpPE rajoreHoB.

Annotponusi. [IporHo3upoBaHHE CIOCOOHOCTH 3JIEMEHTOB K OOpPa30BAaHHIO AJJIOTPOIIHBIX
BUJIOU3MEHEHUII Ha OCHOBE OCOOEHHOCTEH CTPOEHHS MX aTOMOB. AJIOTpONHUS Yriepojaa u
kpeMHuus, ¢ocdopa, cepbl. OOyCIOBICHHOCTh CBOWCTB AJUIOTPOIIOB OCOOCHHOCTSIMH CTpPOCHHS,
WX IPUMEHEHHE.

O0630p XMMHYECKUX CBOMCTB HeMmeTayuloB. [IpuunHBI XMMHUYECKON MHEPTHOCTU OJIarOpoOJIHBIX
ra3oB, HU3KOW aKTUBHOCTH a30Ta, OKUCIIUTEIbHBIX CBOMCTB M JIBOMCTBEHHOT'O MOBEJIEHUS CEPHI,
a30Ta, yriepo/ia U KpEMHUS B OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMSIX.

PacnipoctpaneHnne mpocThIX BEIIECTB-HEMETAIIJIOB B PUPOJIE.

[Tony4yenue u mpuMeHEeHE HEMETAUIOB (Ha IPUMeEpe XJI0pa, a30Ta, CEPHI).

Bonopoueie coenqunaenns HeMeTamioB. @OpMbl BOJIOPOJHBIX COEANHEHHI.

3aKOHOMEPHOCTH U3MEHEHHUs (PU3MKO-XUMUYECKHX CBOWCTB BOJOPOJHBIX COEAUHEHUN B
3aBUCHMOCTH OT OCOOCHHOCTEW CTPOEHHsS aTOMOB OOpa3yIoIIMX WX AJIEMEHTOB (Ha TpHUMeEpe
COEIMHEHHUSI DJIEMEHTOB BTOporo mnepuoja). CBoilcTBa BOJHBIX PAaCTBOPOB BOJOPOIHBIX
coeMHeHuI HeMeTauioB. KucioTHO-0CHOBHAs XapaKTepUCTHUKA UX PacTBOPOB.

Oxcuapl HEMETAIJIOB, UX COCTaB M OTPa)XXEHUE €r0 B CTPYKTYPHBIX M 3JEKTPOHHBIX (opMysax.
OO6mrast XxapaKTepUCTUKA UX CTPOCHHUS, CBOMCTB, MPUMEHEHUS.

I'mapoxcuabl HemeTa/L1oB. X cocTaB U OTpaxkeHHe ero B CTPYKTYPHBIX U 3JIEKTPOHHBIX
dpopmyaax. O0630p ¢usnueckux cpoicTB. OOmUe XUMUYECKHE CBoWcTBa. KauecTBeHHBIE
peakuuu Ha aHMOHBI KHCHOT. Cujla M yCTOWYMBOCTb pa3iMuHbIX KUCIOT. Kucnele u cpenHue
comr (kapOoHaThl, THApoKapoOomarel, ¢ocdhatel u ruApodocdarer). Cradble KUCIOTHI
(ny1aBUKOBasi, CEPOBOJIOPOIHAS, CEPHUCTAs, YrOJbHasl, KpeMHHeBas). OCOOEHHOCTH UX CTPOEHUS
u cBoicTB. Kucnotsl-okucnurenu (a30THasi, cepHasi, XJOpHasi) U OCOOEHHOCTU UX XMMHUYECKUX
cBoiicTB. [IpuMeHeHre KUCIOT B TeXHUKE. PoJb KUCIOT B mpolieccax, MPOTEKAIOIINUX B KUBBIX
Opranu3Max.

Xapakrepuctuka npeacrasurteneii IV, V, VI rpynn siementoB. Cepa u ee COCAMHEHUS.
A3zoT u pocdop, ux coenunenuu. Kpemuuii u yriepo1, iX COeIUHEHHS, POJib B IPUPO/IE.
IlonsiTue 0 MOJMMEPHBLIX XMMHYecKHX coequHeHussx. Monomep. [Tomumep. CrnocoOHOCTB
aTOMOB yIJIepo/ia U KPeMHHUsSI K 00pa30BaHUIO MOJIMMEPOB.

CoenuHeHusi yriepoga — IpeIMET CAMOCTOSATENbHOW HAyKd — OPraHUYECKOM XHMMH.
OcHoBHBIE N0J10KeHUs U poiib Teopu A.M. ByrinepoBa B pa3BUTHH 3TON HAYKH.

[Tonsitue o romonoruu U uzoMepuu. Knaccupukanuu opraHmdeckux coeguHeHuid. OOuue
CBOICTBa OpraHMyYecKuX coequHeHui. KpaTkas xapakTepucTHKa UX KJIacCOB.

OCHOBHBIE KJIACCHI YrJIeBOAOpPOAOB. CnocoOHOe 1. .IIKamoB K pc€akuuu 3aMCHICHUSA U
HU30MCEpU3aluu. CnocoOHOCTh aJKaHOB M AaJIKHHOB K NOPpUCOCIUHCHUIO W IIOJIUMMCPU3AIUH.
PaCHpOCTpaHCHI/IC YIJIEBOAOPOJOB B MPUPOLL. CocraB HC(I)TI/I U XapaKTCPpHUCTHUKa OCHOBHBIX
MMPOAYKTOB, IMOJIYy4a€MbIX U3 HG(I)TI/I.

IlonsTe © (byHKHHOHaHBHOﬁ Tpynric. TI'omonoruueckue pAAbl CIIUPTOB, AJIBACTUIOB U
Kap6OHOBLIX KHUCJIOT.



OO6mue (opMylbl KIaccoB ITUX COCAMHEHUN B3aumMoneicTBHe CIHUPTOB C METaNIMYCCKUM
HaTpUEM, OKHUCIIEHHE MeTaHoja U 3TaHoJa okcuaoM menu (II). BoccraHoBienue anbaeruaos
BOJIOPOJIOM M OKHUCJICHHE WX aMMHUAYHBIM PAcTBOPOM OKCHIa cepedpa, B3auMOJICHCTBHE C
ruapokcugpom  wmenu  (II). Xwmmueckue cBoiicTBa KapOO- HOBBIX KHCIOT. Peakuus
TepUdUKAIIAH.

A3oTcojiepKalie OpraHuuecKiue COCAMHEHUS: aMUHbI, aMUHOKHUCIIOTHI, Oenku. X cocras,
¢usnveckue  cBoiictBa.  B3ammopeilicTBue < aMMHOB € XJIOPOBOJOpOJOM.  Peakius
ITOJIMKOHACHCAIIMM aMUHOYKCYCHOW KHCJIOTBI, €€ B3aUMOJACUCTBUE C COJISTHOW KUCJIOTOM W 1Iie-
7104b10. PoJib O€KOB B MPUPOJIE U UX XUMUYECKUE CBOMCTBA: THAPOJIH3, ICHATYPALIHS.

I'eneTnueckas cBsA3b KIACCOB XMMUUYECKUX COEAUHEHUM.

Ilonsitue 0 KPYroBOpoTe XMMHYECKHX 3JIEMEHTOB Ha MpHUMEpPE yriepoia, azora H
docdopa.

3arpssHeHue  atMocdepbl  COCIMHEHHSIMH  a30Ta, CEpbl, yriepojaa. XUMHUYECKUE
MIpEBpAICHUs, MPOUCXOAIINE C CEPHUCTHIM ra3oM B aTtMocdepe, MEXaHW3MbI BO3IACHCTBUS
CEPHHUCTBIX COCJUHEHWW Ha KUBYI0O M HEXKUBYIO TpuUpoay (Ha mMpuUMepax COCTOSTHUHN
«(pU3nOTOTUUECKON CYXOCTH» y PACTEHU) U BO3JCHCTBUS HA KapOOHATCOIEPIKAIEe MUHEPATTBI
(pa3pymieHue H3BECTHsIKA, Mpamopa). KHClIoTHbIE HOXIH, OCOOCHHOCTH HUX XHUMHUYECKOTO
COCTaBa W TOCIEJCTBUS BO3JACHCTBHUS Ha )KMBOE M HEXKMBOE. Hakorienne coemMHEeHmA a30Ta U
dbocdhopa B mpUpOHBIX BOIAX.

Ucrounnku HakoruieHHWs AWOKCHaa yriepona B armocdepe. «llapHUKOBBIN» 3(deKT.
B3anMocBsI3b KOHIIEHTpAIIUK YTIIEKUCIOTO Ta3a B aTMocdepe U TeMIepaTrypbl BO3ayXa.

JdemoncTpanuu. 1. OOpa3ibl MPOCTHIX BEIIECTB-HEMETAUIOB W WX COEAMHEHUH. 2.
Komnexuust mpocThIX BEIMIECTB-TAIOTEHOB. 3. PacTBOpUMOCTh B BOJIE KHCJIOPOJa, a30Ta, CEPHI,
docdopa. 4. DnekTponpoBoAHOCT, HeMmeTaioB. 5. [lomydenue o3ona. 6. IlomyueHune MoHO-
KJIIMHHOMW | TutactTuueckoi cephl. 7. [lomyuenue 6emoro ¢gocdopa u ero Bo3ropanue Ha BO3IyXe.
8. [Tomyuenue oxcumos azota (II) u (IV). 9. Oxucnenune azora Bo3ayxa B ero okcuasl (1) u (IV).
10. BzammopaeiictBue azota, ¢dochopa u yriepoga ¢ MeTaulaMu W Bojopoaom. 11.
B3anmopeiicteue Opoma ¢ amomuHueM. 12. Boccranosnenne memu u3 okcuma memu (ID)
BojiopoioM. 13. BzaumopelicTBue cepbl C BOJOPOJOM, MEIbIO, HATPUEM, KUCIOpOAOM. 14.
BoccranoBnienue cBuHIIa U3 OKCcHa Ha MoBepxHOCTH yriid. 15. [lonydyenue kpeMHUS U CHUIIaHa.
Oxkucnenue cwiaHa Ha Bozayxe. 16. IlomydeHue aMmuaka M McclieloBaHUE €ro CBOMCTB. 17.
[Tonydenne U ucciaenoBaHUE CBOMCTB AWOKcUza yriaepoaa. 18. OmbITel, MOATBEPKIAIOIIUE
oOuue XuMu4eckre cBoicTBa KUcioT. 19. [lonyuenne a30THON KUCIOTHI
B pactBope. 20. ['opeHue cepbl U yrisi B a30THOM KucioTe. BocmiameHeHwe ckunuaapa B
a3oTHOM kwuciore. 21. B3aumopaeicTBue HAaTp C KOHIIEHTPUPOBAHHOM CEPHOWM KUCIOTOM. 22.
[Monyuenune kpe MHHEBOH KucIOThL. 23. Tlonmydyenue okcuma azota (II) u okucienue ei Ha
Boznyxe. 24. [lonydenue okcuna cepsl (IV) u okucienue ero B mpucyTCTBUU KaTanu3aTopa. 25.
KauecTBeHHbIe peakunyu Ha aHUOHBI Cynbdui, cynbdar, kapOoHAT, XJIOpUI, OPOMUI, UOIU,
Hutpat, pa dar. 26. Komnexkuuu: «HedTb», «IIpupoansiii ra3y, «Tommuso «Ilmactmaccs». 27.
Mopenu Mosekyn opraHndeckux coeaunenuu 28. [lomyuenue sTuineHa U ero B3auMOJCHCTBHE
c OpoMHOH BOJEe M pacTBOpoM MepmaHranata kamusa. 29. Bocmnamenenme crupta 30.
B3aunmopelicTBue cipToB ¢ MeTaIMYecKUM HaTpueMm. 3 1. OKuCIIeHne 3TaHoIa OKCUJIOM MEIu
(). 32. OkucneHue anpAeru0B daMMHAYHBIM PACTBOPOM OKCHJA cepedpa U THAPOKCHIA MEAH
(IT 33. OnbIThI, MOATBEPKAAIONTNE XUMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. 34. Peakius
srepuduranuu. 35. O6pasusl amuHokucaoT! 36. Monens Monekynsl Oenka. 37. JleHarypauus
Oenka. 38. OOHapyke HHE cephl B OEJIKe.

JlabopaTopubie omnbiThbl. 1. O3HakomiieHHe ¢ o0O0pa3lamMu Ccepbl U € MPUPOTHBIX
coenuHeHuil. 2. O3HakomlieHHE ¢ oOOpasmamu coeAuHeHui ranoreHoB. 3. IlomyueHue
MJIACTUYECKOM cephl U U3ydeHue € cBOMCTB. 4. IlosyueHne CepHHCTOro ra3a U MCCIEI0OBAHHE
ero cBoictB. 5. IlomydyeHue yriekuciaoro raza M u3ydeHue ero cBoilctB 6. KauecTBeHHbIE
peakuuy Ha aHUOHBI KUCJIOT. 7. BoccTaHOBUTENbHBIE CBOMCTBA BOJOpOJa U Yriepojaa. 8.
[Tomy4yeHue yroapHON KHUCIIO Thl U3 Okcuaa yriaepoaa (IV) u nusydenue ee cBoifcts. 9. ['unpomnus



0 Jiei, 00pa30BaHHBIX CHIIBHBIMU M c1a0biMu KuciaoTamu. 10. IlonmyueHne STuieHa U OMBITHI €
HuM. 11. OkHcneHne anpaernaa aMMHaqYHbBIM PacTBOPOM OKCHJIa cepedpa U TUAPOKCHIOM MEAn
(.

IIpakTnueckne 3anaTusa. 1. IlomydeHue okcuaoB HeMmeTauioB (yriiepoja M Cepel) U
HCCIe0BaHUE MX CBOMCTB. 2. PerieHue SKCIepUMEHTAIBHBIX 33/1ad MO0 TeMe «XUMHUYECKUe
CBOMCTBa HEMETAJUIOB M UX OKcHa0B». 3. IlonyueHne ammuaka — BOJOPOJHOIO COEAMHEHUS
a30Ta — U HCCJelI0BaHue ero cBoicTB. O3HAKOMIIEHHE ¢ XMMUYECKH MU CBOMCTBAMU BOJHOIO
pactBopa ammuaka. 4. XwuMmuueckue CBOMCTBa KapOOHOBBIX KHUCIOT. 5. Pemenue
AKCIIEPUMEHTAIBHBIX 33134 1o Teme «Hemeramney. 6. Pabora ¢ Monenupyromeil mporpaMmmoit
st [IDBM «Meuensrit atomy».

Pacuernble 3agaumn. 1. Boluncnenue Maccel Wi oObeMa HpPOAYKTa peakluu MO H3BECTHOM
Macce Wid 00bEMY HCXOAHOTO BEILECTBA, COAEPIKAIIETO IPUMECH.

Metamabl (144) TlonoxxeHue MeTayIoB B mepuoandeckoil cucteme. OCOOCHHOCTH CTPOEHUS
aTOMOB METAIJIOB: S-, p- 1 d-371€MeHTOB. 3HaYeHNE PHEPTUN MOHU3AINH. MeTainyeckas CBs3b.
Kpucrannmueckue pemetku. OOumme u crnenuduueckue (QU3NYECKHE CBOWCTBA METAJLIOB.
OO01ue XMMHUYECKHE CBOWCTBA METAIJIOB. DJEKTPOXUMMUECKUN PsIi HANpSHKEHUS METaJlIOB.
DJIEKTPOJIM3 PACIUIaBOB M PacTBOPOB coltieil. [IpakTuueckoe 3HaueHue 3nekrpoiinza. CBOWCTBO
MeTaJyIoB 00pa30BbIBaTh CIuiaBbl. OOIIME CBEIEHNUS O CIIIaBax.

Koppo3zus MerannoB — oOIienyaHeTapHbli TeOXUMHYECKUI MpoIiece; €€ BUbl: XUMHUYEcKas U
AIIEKTPOXUMUYECKas!, CIIOCOObI OOPbOBI ¢ KOPPO3UEH.

Metamnst — »snemeHTl [—II rpynn. CpaBHUTENbHAs XapakTepUCTUKA, (U3MUECKHEe W
XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB, OKCUIOB U T'MAPOKCHJIOB, COJIEN. 3aKOHOMEPHOCTH
pacpoOCTpaHEHHs IIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAUIOB B IPHUPOJAE, HUX TMOJIy4YECHHUE
ANIEKTPOJIU30M coeuHeHHH. CrocoObl peryasiuu TeOXUMUYECKUX LUKIIOB C LIETbI0 BBIJICICHUS
MUHEpaJIOB HaTpus (BRIMOpaKUBaHHE MUPAOUIINTA, BhIIAPUBAHKUE XJIOpUAa HaTpus). MuHepass
KaJIbIUsl, UX COCTaB, 0COOCHHOCTh CBOMCTB, 001aCTH MPAKTUYECKOTO TPUMEHEHHUS.

Mertamnbl — p-37I€MEHThL. AJIOMUHUN: XMMHYECKHUWA BJIEMEHT, MPOCTOE BEIIeCTBO. Pacrpo
cTpa"neHue B npupoze. OCHOBHbIE MUHEpabl. [[puMeHeHne B COBpEMEHHON TEXHHUKE.
Baxneimme coequnenuss Al, Pb, Sn; okcuasl W THApOKCHIBI, aM(POTEPHBIM XapakTep HX
CBOWCTB.

Annotponus xene3a. CoctaB, 0COOEHHOCTH CBOWCTB M IMPUMEHEHHUE YYT'YHA U CTalli KaK Bax
HeHmuXx criaBoB xene3a. O crmocobax XUMHUYECKOW aHTUKOPPO3MMHOW 3allUThl CIUIABOB
xenesza. Kparkue cBefieHHs O BXKHEHUIITNX COSTUHEHHSIX METaNIOB (OKCUABI U TUAPOKCUIBI), UX
MIOBEJICHUE B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklMsaX. bruosiornueckas pojib METaJLIOB.
Penko3eMernbHbIe METAILUTIBI: UX PACIIPOCTPAHEHUE B IPUPOJIE, POJIb B OMOJIOTUYECKUX MpoIleccax
U TEXHUKE.

OO1ue cBeeHNs 0 PaTUOAKTUBHBIX U30TOMAX JIEMEHTOB METAJJIOB U UX POJIU B IIPUPOJIE.

Hdemoncrpanun. 1. OOpa3npsl MeTaioB, M3y4€HHUE HX DIEKTPUYECKOM MPOBOIUMOCTU. 2.
Habmonenue mapoB kanus. 3. TemnonmpoBoAHOCTh MeTaioB. 4. Mojenu KpUCTAITHYECKUX
peneTok MeTamuioB. 5. B3auMojaeiicTBHE METAJIOB ¢ HEMETAIaMU M BOJOU. 6. DIEKTpoJin3
pactBopoB xsnopuna menu (II) m noguna xanus. 7. OWBITEL IO KOPPO3UU METAIIOB M 3aIUTE
MeTajuioB oT Koppo3uu. 8. [Tonyuenue ciiaBa Byna. 9. Ilonyuenue criiaBa kanust 1 HaTpHsl IO
KEpOCHHOM (Tpoenupyercsi ¢ momolpto kogockomna). 10. ['openue, B3aumMopeiicTBue ¢ BOJIOM
IUTUA, HaTpud U Kanbuusa. 11. B3aumoneiictBue ¢ Boao okcuna kanbius. 12. KauecTBeHHbIE
peaxIuy Ha MOHBI Kanblus U Oapus. 13. YcrpaHeHue »ecTKOCTH BoJbl. 14. Mexanuueckas npou
HOCTb OKCHIOHOW IUIEHKH alioMuHHA. 15. BsauMopelicTBue amOMHUHUS C BOJOH. 16.
Amromotepmust xenesa. 17. BzaumoaelicTBre aqroMUHUS ¢ OpOMOM, KHCIOTaMu, Iienodamu. 18.
OnBITHI, UILTFOCTPUPYIOIIHE (PU3UKO-XUMUYECKUE CBOWCTBA OJIOBA M CBUHIIA M UX COCAMHEHHHU.
19. Bzaumoneiictue coenunenuii xpoma (II) u (III) ¢ kucnoramu u menouyamu. 20. [omyueHue



okcuma xpoma (III) pasnmoxenuem OukapOonHata ammonus. 21. Ammorpomusi ojoBa. 22.
[Tomy4yenune nucynbdura onosa. 23. Boponenue cranu. 24. OKCUIUPOBAHNE CTANH.
JlaGopatopubie onbIThl. 1. PaccmoTpenue oOpas3loB MeETauIOB, UX COJEH U TMPHPOTHBIX
coeuHeHui. 2. BsaumojeiicTBue MeTalsIOB ¢ pacTBopamu cojeil. 3. O3HakomiieHHE ¢
oOpa3maMu cr1aBoB (KosuteKuuu «MeTamiel U crjiaBbl»). 4. O3HakomiieHHE C oOpa3maMu
MPUPOJHBIX COeTUHEHNN Kanblus. 5. O3HaKOMIIeHHE ¢ 00pa3liaMy aTFOMUHHUS U €r0 CIUIABOB. 6.
O3znakomienue ¢ obpasmamu uyyryHa u craiau. 7. CoiicTBa enkux menouei. 8. CBoiicTBa
OKCHJIOB M THJIPOKCHIOB aJIOMHHUS, 0JIOBa, CBHHIA. 9. IlonyueHrne M mcclieioBaHHE CBOMCTB
rugpokcunoB ckenesa (II) m xemeza (III). 10. OOezxupuBaHWE CTAIBHOW TUTACTUHKU |
npoBeaenue ocdarupoBanus. 11. KauecTBeHHbIe peakiiuy Ha MOHBI CBHHIIA, jkene3a. 12. Kaue
CTBEHHbIE peakuuu Ha noHsl xpoma (I1) u (11I).

IpakTuyeckue 3ansaTus. 3. Pemenne skcriepuMeHTaIBHBIX 33724 IO TeMe «MeTasutby.
JdemoncTpauuu. 1. Kogorpammer u auHamMmudeckoe nocodue «IIpou3BoACTBO CEPHOIN KUCIOTHIY.
2. Konnexknus muHepasoB u TOpHBIX mopona. 3. Cmaiinel «OOmue TOHITHS XUMUYECKOU
TEXHOJIOTUNY. 4. Mo/1eTb CEpHOKUCIOTHOTO MTPON3BOJICTBA.

JlabopaTopublii onbIT. O3HakoMJeHHE € 0Opa3llaMu ChIpbS JUIsI MPOU3BOJACTBA CEPHOMU
KHCJIOTBIL.

Pacuernble 3agaum. OmpeneneHue MaccoBOW MM OOBEMHOHM JOJM BbIXOJA MHPOAYKTa B
MPOIEHTaX OT TEOPETUYECKH BO3MOKHOTO.

Oo0mue cBegeHus 00 oprannyeckux coequHeHusx (104)
[TonaTHE O MOTUMEPHBIX XUMHUYECKUX COCTMHEHUSIX. MOHOMED; TIOJIMMED; CIIOCOOHOCTh aTOMOB
yTJIepo/ia U KpeMHUs1 00pa30BaHMIO TIOCIETHUX.

CoenuHeHus yriiepoja — MPEAMET CaMOCTOATEIbHOM HAyKHM — OPraHWYeCKON XWMUHU.
[lepBoHauanbHbIE CBEIEHUS O CTPOCHUHM OpPraHMYECKUX BellecTB. HekoTopble MOnokKeHHs u
poab Teopuu A.M. BytiepoBa B pazBuThu 310 Hayku. [[oOHATHE O TOMOJIOTHU U U30MEPHUH.

OCHOBHBIE KJIACCHI YIJIEBOJOPOJAOB. AJIKAHbl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOEHHUE MpeAENbHBIX YIIIeBOJOPOIOB (ajkaHoB). M3oMepuss U HOMEHKIATypa HpPEAeIbHBIX
YIIIeBOJIOPOJIOB. DU3NUECKHEe W XHMHUYECKHE CBOMCTBa ajgkaHoOB. CHOCOOHOCTh aJIKaHOB K
peakuu 3aMelieHHs] 1 U30MepU3aIiH.

HenpenenbHble yrieBogopopl — adKeHbl U aTKUHBL. JJIEKTPOHHOE U MPOCTPAHCTBEHHOE
ctpoenue. ['omonornyeckuii psn ankeHoB. Homenkiatypa. ®usznueckue M XUMHUYECKHE
cBoiicTBa ankeHOB. CHOCOOHOCTh aJKEHOB K pEakUUW MPUCOCAMHEHUS M IMOJIMMEpPU3aLUU.
[lonsiTHE O TOJUMEPHBIX XHUMHUYECKUX COCJUHEHMSIX: MOHOMEp, IOJHUMEp, CTEleHb
nonuMepu3aui. [lonusTUIeH, NOJUNPONHIEH — MPEACTABUTEIN IOJMMEPOB. AJIKUHBI,
HOMEHKJIaTypa, CBOMCTBA.

Pacmipoctpanenne yrieBomoponoB B mpupone. CoctaB HeTH U XapaKTEPUCTHKA
OCHOBHBIX MTPOJYKTOB, OJy4aeMbIX U3 HEDTH.

Kucnopoaconepxamue opranuueckue coenuHeHus. [lonstue o GyHKIMOHATBHOU
rpymmne. ['oMonorudeckue psapl CIUPTOB U KapOOHOBBIX KUCIOT. O6mue (Gopmynbl KiIaccos
3TUX coenuHeHui. dusnonsoruyeckoe AecTBHE CIUPTOB HA OpraHu3M. XMUMHUYECKHUE CBOMCTBA
CIUPTOB: TOPEHUE, THAPOTraIOTeHUpoBaHue, aeruapartanus. [loHaTie 0 MHOTOATOMHBIX CIIMPTax
(rmunepun). OOmre cBoMCTBA KapOOHOBBIX KUCTOT. Peakuus stepudukanun.

buonoruveckn BakHbIE COeOUHEHHS. XHUMHS W THINA: KUPBI, YTJIEBOABI, OCMKU —
BKHEWINIME COCTAaBHbIE YACTH MUIIEBOTO palMOHA YeJOBEKa M >KMBOTHBIX. CBOKCTBA KUPOB U
yraeBo0B. Ponb 6e1KoB B IpUPOJIE M X XUMUYECKHE CBOMCTBA: THAPOJIN3, ICHATYpAIIHsL.

Jemoncmpayuu. Komnekuuss «Heptp u  HedTenmpoAykTel». Mojenun MOJEKYT
OpPraHUYECKUX COEIMHEHUM.

Ilpakmuueckaa padoma. KayeCTBEHHBII COCTaB OPTaHUYECKUX COEAUHEHUH.

OO0ume BONPOCHl XUMUYECKOH TeXHOJI0TUM (44)



XumMuyeckas TEXHOJIOTHs KaK Hayka. B3auMMOCBs3b HAyKH XMMHHM C XUMHUYECKON TEXHOJIOTHEH.
[loHATHE O XUMHUKO-TEXHOJIOTMYECKOM 1pouecce. IloHATHE O CHUCTEMHOM MOAXOAE K
OpraHu3alii XMUMHYECKOTO IPOM3BOJICTBA; HEOOXOAWMOCTh B3aWMOCBA3H SKOHOMHYECKUX,
9KOJIOTMYECKUX, TEXHOJOTHYECKUX TpeOOBaHMN. XHMMHUKO-TEXHOJIOTMUECKUN IpollecC Ha
pUMepe MPOU3BOJCTBA CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM. PaznmuuHble BUIBI CHIPbS IS
IIPOM3BOJICTBA CEPHOM KUCIOThI. CUHTE3 aMMuaKka. Y CI0BHs IPOTEKAHUS XUMHUECKUX PEaKLUU,
ux anmnapatypHoe odgopmienue. CrocoObl ympaBieHUS XUMHYECKMMM pEaKUUSIMH B
IIPOU3BOJICTBEHHBIX YyClIOBUAX. [IpuHIMIBI XuMHYeckol TexHojoruu. HayuHble cnocoObl
OpraHu3aluyi W ONTUMH3ALUU IPOU3BOJACTBA B COBPEMEHHBIX YCioBHAX. Ilonsatue o
B3aMMOCBSI3U: CBIPbE — XUMUKO-TEXHOJIOTUYECKUN MTPOLIECC — IPOAYKT.

Meramtyprus. XHUMHKO-TEXHOJIOTMYECKUE OCHOBBI IOJIYYEHHMS METALUIOB W3  pYI.
JlomeHHOe TpOM3BOACTBO. Pa3nuuHble crocoObl MPOM3BOACTBA CTaNU. JlermpoBaHHbBIE CTaJIH.
[IpoGnema panuoOHaIBHOTO HCIOJIb30BAHUS ChIpbs. [lepCreKTUBHBIE TEXHOJIOTMH IOJIy4EHUs
METaJLIOB.

Hemoncmpayuu. Komiekuus MHHEpPAjIOB M TOPHBIX mnopoa. Mopenn Npou3BOJCTBA
CEpHOM KUCJIOThI, aMMHaKa.






3. TemaTnuyeckoe IIAHUPOBaHME

8 KJ1acc 72 yaca (24 B Hene10)

N‘.’ HaumeHnoBaHnue TeMbl Ko.mmec OCHOBHBIe BHU/IbI 1€ATCJIBbHOCTU KOJ’[I/I‘leCTBO KOHTPOJIBHBIX
TBO MeponpUATHIA
JacoB

1 BBeaenne 2y Hcnonb3oBaTh MEXNpeIMETHbIE CBS3W. Pa3nuuarh Tena u

BELIECTBA. 3HAKOMUTHCS € J1a0OPaTOPHBIM 000PYAOBAHUEM.
CoOmrofaTh TEXHUKY 0€30MacHOCTH

Pa3nes 1. BemecTBa 1 XuMH4YecKHe siBJIEHUSI ¢ MO3HIIUI AaTOMHO-MOJIEKYJISIPHOTO yueHus (43 1)

2

1. XumMu4deckue
3JIeMEeHThI H
BellleCTBA B CBeTe
aTOMHO-
MOJIEKYJISIPHOTO
YYeHus

(15 9)

yCTaHaBJ'II/IBaTB MG)KHpCJIMCTHI:Ie CBJsI3U. PaBHanTB TIIOHATUSA
«aToM», «MOJIEKYNIa», «XMMHUYECKHH 37eMeHT». ONHChIBaTh
¢uznueckue U xumuyeckue siBieHus. CpaBHUBATh CBOMCTBa
BemecTB. HabOmionmate cBoiictBa BemectB. CpaBHHMBAThH
(i)mnqecxne U XUMHWYCCKHUC SABJICHHUA. COHOCT&BJ’IS[TB HpOCTI)Ie
U CJIOXHBIE BemecTBa. OmnpeaensarTh BaJIEHTHOCTh aTOMOB B
6I/IHapHBIX COCINHCHUSIX. YMGTB ITI0JIBb30BATHCA
[Tepuonnueckoit cucremol xumuyeckux siaeMmeHtoB JI.U.
MenpeneeBa npu ONPEACIICHUH BaJEHTHOCTH. ONUCHIBATH
COCTaB TMPOCTEHIIUX COCAMHEHHN 10 WX XUMHUYECKUM
dbopmynam. CocTaBisate GopMysIbl OMHAPHBIX COSAMHEHUH 10
W3BECTHOM BaJICHTHOCTH aTOMOB. MoAEIHpOBaTh CTPOEHUE
MOJICKYJl METaHa, aMMHaKa, BOJOPOJA, XJIOPOBOJOPOJA.
[Tonw3oBarbest mHbOpMaIMed W3 APYrUX HCTOYHUKOB IS
MOATOTOBKUA KPATKUX COOOIIEHUH. ['0TOBUTh KOMITBIOTEPHBIE
NpE3CHTAlMK 10 TeMe. PacCcYuThiBaTh OTHOCUTEIBHYIO
MOJIEKYIIIPHYIO Maccy o ¢opMyiam BelecTB. PaccunTeiBaTh
MAacCOBYIO JIOJII0 XMMHYECKOTO JJIEMEHTa B COCIUHEHUHU.
PaccunthiBaTh MOJISIPHYIO MacCy BELIECTBA.

VYcranaBnuBath — mpocTeimue  (GopMynbl  BELIECTB IO
MAaCCOBBIM JIOJISIM DJIEMEHTOB




2. XuMu4ecKue
peakuuu.

OnuceiBaTh MPOCTEHININE XUMHUYECKUE PEAKIIMUA C TIOMOIIBIO
XUMUYECKUX YPAaBHECHUI.

KrnaccuduimpoBars XUMHYECKUE PEAKIIHH.

AXTyali3upoBaTh 3HaHUS O TPH3HAKAX XUMHUYECKUX
peaKuui.

CocraBmaTh  KJIAcCU(UKANMOHHBIE W CPaBHUTCIIBHBIC
TAOJUIBI B CXEMBI, OTTIOPHBIC KOHCITCKTHI.

BprumcnaTe M0 XMMHYECKAM YPaBHCHUSM Maccy WIH
KOJIMYECTBO BEIIECTBA 10 M3BECTHON MAacce WM KOJUYECTBY
BEI[ECTBA OJHOTO W3 BCTYMAIOMUX WIH TOJYJarOlINXCs B
pEaKIuu BEIICCTB

3. Metoabl XuMum lu Hab6mronats JEMOHCTPHUPYEMbIE u CaMOCTOSITEIHHO
MPOBOJAMMBIE OMBITEL. ONHUCHIBAaTH CBOWCTBA HM3y4aeMbIX
BEIIECTB HAa OCHOBE HAONIOJCHUN 3a WX MpEBpaIICHUSIMHU.
YYuThCs MPOBOAUTH XUMUYECKUN dKcniepuMeHT. CoOmoaarh
TEXHUKY 0€30TacHOCTH.
Hcnons30BaTh METOJ CpaBHEHHS TPU XapAKTEPUCTHUKE
CBOWCTB BEILIECTB

4. BemectBa B 74 VYcraHaBIMBaTh MEXIPEIMETHBIE CBSI3H. Y YUTHCS IPOBOIUTH

OKpY:Kawollei Hac
Nnpupoje U TeXHUKe

XUMUYECKUNA  dKcriepuMeHT. HalOmromate — mpeBpamieHus
u3ydyaembix BemiecTB. ONMChIBATH CBOMCTBA BENIIECTB U
cMeceid B XOJ€ JAEMOHCTPAIlMOHHOTO | JIabOPaTOpPHOTO
aKcriepuMeHTOB. CpaBHHMBATh YHCTBIE BEIIECTBA M CMECH.
YMeTb paziensatb cMmecH. [IpoBOIUTH OYKMCTKY BEIIECTB
OTCTaMBaHWeM, (uIbTpOoBaHWEM, BbIIapuBaHueM. J[lenartp
BBIBOJIbI U3 PE3YJIBTATOB MPOBEAEHHBIX XUMUYECKUX OIBITOB.
CocraBiATh  KJIacCH(UKAIMOHHBIE  cXeMbl.  [IpuMeEHsTH
CUMBOJIMKO-TparuecKre cpeicTBa HArJISTHOCTH. BEIYUCIIATE
MacCOBYIO JIOJIF0 PAacTBOPEHHOTO BEIIECTBA B PacTBOpE.
[IpuroraBnuBaTh  pacTBOPHl  3aJaHHOW  KOHIICHTPAIIHH.
[Tonb3oBatbest uHPOpMaNMe M3 APYrUX HCTOYHUKOB JUIS
MOJATOTOBKU KPATKUX COOOIICHHIA.

['0oTOBUTH KOMIIBIOTEPHBIEC MPE3EHTAIIMH 110 TEME




5. IlonsiTHe 0 ra3ax.
Boszayx. Kucaopoa.
I'openue

(69)

Hcnonb3oBaTh  MEXKINpeIMETHbIE  CBA3U.  MCmoJib30BaTh
NpUMEpPbl  PELIEHUS  TUIOB  3a7ady,  3aJa4HUKU  C
NPUBEIEHHBIMU B HHUX aJIrOpUTMaMM pEUICHUs 3ajau.
O600mare U cUCTEMaTU3UPOBaTh 3HAHUSA 00 W3Y4YEHHBIX
BEUIECTBAX. YUHUThCS peEIIaTh MCCIEA0BATEIbCKUM IYTEM
nocTaBieHHyl0  mpobnemy. HaOmiomate  mpeBparieHus
u3ydaeMbIX BellecTB. OnuchbIBaTh CBOMCTBA BEILIECTB B XOJE
JEMOHCTPAIIMOHHOTO H  JJAOOPAaTOPHOTO  SKCIEPUMEHTOB.
YuuTtbcs pacKpbelBaTh MPUUUHHO-CIEICTBEHHYIO CBS3b MEXIY
(¢u3nuecKuMH  CBOWCTBaMM  M3y4aeMOIrO  BEIIECTBA U
crnocobamu ero cobupanus. [IpuMeHsITh MOTyYEHHbIE 3HAHUS
pu MPOBEJCHUU XUMHYECKOTO HKCIEPHUMEHTA.
VYcTanaBnuBaTh CBS3b MEXIY CBOICTBAMM BELIECTBA U €ro
npuMeHenneM. OTOMpaTth HEOOXOIUMYIO HHGOPMAIHIO U3
Pa3HbIX HCTOYHUKOB.

['0TOBUTH KOMIIbIOTEPHBIE MMPE3EHTAIMH 10 TEME

6. OcHOBHBIE KJIACChI
HEOpPraHu4YecKHX
coeIuHEeHu

(13 v)

HccnenoBaTe cBolicTBa u3ydaeMbIX BemiecTB. HaOmromath
(dbu3uYecKkne W XUMHUYECKHE TIPEBpAILCHUS H3y4aeMbIX
BemecTB. ONMUChIBaTh XUMHUUYECKHUE PEAKIINU, HAOII0IaeMbIE B
X0JIe IEMOHCTPAITMOHHOTO U JIA0OPATOPHOTO AKCIIEPUMEHTOB.
Jlenath BBIBOJIBI M3 PE3yJIbTATOB MPOBEAEHHBIX XUMHUUYECKUX
OIIBITOB. KnaccudumupoBare  m3ydaemble  BEIECTBA.
CocraByiath (pOpMyJIbl OKCHJIOB, KHCIIOT, OCHOBAaHUH, COJICH.
XapakTepu3oBaTh COCTAB M CBOMCTBAa BEIIECTB OCHOBHBIX

KJIACCOB  HEOPraHMYeCKUX  COCAMHEHMH.  3amuchIBaTh
YpaBHEHUSI XUMHUYECKUX PEaKLUH.
OcymiecTBiATh TEHETUYECKYIO CBA3b MEXIy KJaccamu

HCOPIraHUYCCKUX COCI[I/IHCHI/Iﬁ

Pazgea 11. Xn

MHUYeCKHe 3JIeMEeHThb], BellleCTBA U XUMHYECKHe PEaKIUM B CBeTe YJIEKTPOHHOM Teopuu (25 4)

7. CTpoeHue aToma 1
nepuoauyYecKnii 3aKoH
A.U. MeHgeneeBa.
CTpoeHue BelLecTBa

(9 4)

Hcnonn3oBarhb MCXKIIPEAMETHBIC  CBA3H. MO,I[GJ'II/IpOBaTL
CTPOCHHEC aToOMa. OHpeﬂeJ’IﬂTb MOHATHS  «XUMHWYECKUH
QJICMCHT), «HOprZ[KOBHﬁ HOMEp», «MaCCOBOC YHCIIO»,

«HU30TOII», «OTHOCUTCIIbHAsA AaTOMHasA MacCCa», <«OQJICKTPOHHAA




000J10YKay, «3JNEKTPOHHBIN Ci10i».JlenaTh yMO3aKItO4eHus O
XapaKTepe HM3MEHEHUsl CBOICTB XMMHUYECKHX JJIEMEHTOB C
YBEJIIMYEHUEM  3apsioB  aTOMHBIX  siaep. llonb3oBaThbes
uHpOpManMell W3 JAPYrUX MCTOYHUKOB JUIS TOJITOTOBKH
KPaTKUX COOOIICHUIA.

['0TOBUTH KOMIIbIOTEPHBIE NIPE3EHTALMH 110 TEME

KrnaccuduimpoBars n3ydeHHbIC XUMUYECKHE JIEMEHTHI M UX
COCIUHCHU. CpaBHI/IBaTI) CBOIiCcTBa BCIIICCTB,
OpHUHAIJIC)KAIIUX K Pa3HbIM KJIaCCaM; XUMUUYCCKUEC 3JICMCHTBI
PAa3HBIX T'PYIIIL. YcranaBiuBaTh BHYTpU- U MCKIIPEAMCTHBIC
cBsa3u. OmnKChIBaTh U XapaKTepU30BaTh CTPYKTYPY TaOIUIIbI
<<Hep1/10m/1q601<a${ CUCTEMA XUMHUYCCKHUX DJICMEHTOB
J.1. MenneneeBa» (kopoTkas ¢opma).Paznuuare mepuosl,
TPYIIIbI, TJIaBHbIE U TOO0YHbBIE TOArPYIIIbI. XapaKTepU30BaTh
XUMHUYECCKHUE DJJICEMCHTBI II0 IIOJOKCHUIO B HepnogmquKoﬁ
cucteme [[.. MenneneeBa. CTpyKTypupOBaTh Marepuaia o
*u3HU U nestenbHocTH .M. MenzaeneeBa, 00 yTBep:KIeHUU
ydeHusi o TmepuoauyHocTH. OtOuparh HHPOpPMANUIO W3
JIPYTUX UCTOYHUKOB JIJIsl TOJTOTOBKH KPATKUX COOOIIEHUH.
['0TOBUTH KOMITbIOTEPHBIE MPE3EHTAIMH 10 TEME

PasrpannuuBath TOHSITHS «XUMHUYECKast CBSI3bY,
«KpUCTAJTMYECKas  pPeHETKay. O06061mare MOHSTHUS
«KOBAJIGHTHAs] HEMOJISIPHASI CBSI3bY», «KOBAJICHTHAs MOJIApHAs
CBS3bY», «UOHHAas CBS3b», «HOHHAs KPUCTAJUIMYECKas
pemérkay, «aToMHas KpUCTAJIINYecKas peméTkay,
«MOJIEKYJISIpHAS KpUCTaJITTN4ecKast pemérka». YMeTh
COCTaBIIAITh CXEMbl OOPa30BaHUS BEIIECTB C pa3IMUYHBIMU
BUJAMH XUMHUYECKOM CBS3U. YMETh XapaKTepH30BaTh
CBOMCTBa BEILECTBA, 3HAs €ro KPUCTAIUIMUECKYIO PEIIETKY.
MonennpoBaTh CTPOSHHE BEIECTB C KOBAJIEHTHOW W MOHHOM
CBs3b10. OTNpenenaTh CTeNeHb OKUCICHHS SJIEMEHTOB.
CoctaBisaTh (QOpMyNIbl BEHIECTB MO CTENEHU OKHUCICHUS
3JIEMEHTOB




11 | 10. Xumnueckue 4 9) O06006math MOHSTHUS «OKHUCIIATEIIbY, «OKHUCJIEHUEY,
pPeakuuM B cBeTe «BOCCTAaHOBUTEIIbY, «BOCcTaHOBIIeHHEY». Pacrio3HaBath
3J1eKTPOHHON Teopuu YPaBHEHHUS  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM.

PaccraBnsate  k03(DDUIIMEHTBI  METOJOM  DJIEKTPOHHOTO
OanaHca. YCTaHaBIMBATh BHYTPU- U MEXKIIPEJIMETHBIE CBSI3H.
CocTtaBnsaTh KiaccU(UKAIMOHHBIE CXEMBbI, CPABHUTEIBHBIE U
oboOmmatontre Tabmuipl. OTOMpaTh HHOOPMAIHIO U3 APYrUX
UCTOYHUKOB JIJIS TOATOTOBKH KPATKUX COOOIICHUH.

["'OTOBHUTH KOMITBIOTEPHBIEC TPE3CHTAIMH TI0 TEME

12 | 11. Boaopa. (6 1) Habmronate npeBpaiieHns u3ydaemblx BeliecTB. ONMUCHIBAThH
T"ajgorennl CBOMCTBA BEIIECTB B XOAE€ JIEMOHCTPAMOHHOTO U

nabopatopHoro  skcrnepumeHToB. CoOmronaTe  mpaBuiia
TEXHUKH 0€30MacHOCTH. YUHUTbCS PAcCKpbIBaTh MNPUYHMHHO-
CIIEICTBEHHYIO 3aBUCUMOCTh MEXITY buznueckuMu
CBOWMCTBAMHM HM3Yy4aeMOTO BEIIeCTBA M CIIOCOOaMHU  €ro
coOupanusi.  [IpumeHsTH  MOJydeHHBIE  3HAHUA MU
MIPOBCACHUHN XHMHYECKOTO OKCIICPUMCHTA. YcTanaBnuBaTh
CBSI3b MEX/Ty CBOMCTBAMH BEIIECTBA U €T0 IPUMEHECHUEM.
OTOéuparh  HEOOXOMMMYIO  HMHPOPMANMIO W3 JIPYrUX
HMCTOYHHUKOB

Hcnons30BaTh 3HAHMA A1 COCTaBJICHUA XapaKTCPUCTHUKU
€CTCCTBCHHOI'O ceMencTBa raJJIOr€HOB. Ha6J'II-O,I[aTB
IMpEBpAIlICHUA H3Yy4aCMBIX BCIICCTB. OmnuceiBaTh CBOMCTBA
BCIICCTB B XO0A€ JACMOHCTPALIMOHHOIO H na60paTopHoro
OKCIICPUMECHTOB. VcraHaBIMBaTh CBS3b MCXKIAY CBOMCTBaMH
BCIICCTBA U €I0 IMPUMCECHCHHECM. VYcraHaBIMBaTh BHYTpU- H
MCXKIIPCIAMCTHBIC CBA3U.

CO6J'IIO,Z[aTL IIpaBHJIa TCXHUKH 0e30macHOCTH




4. Y4eOHO-MeTOANYECKOe U MATEPUAIbHO-TEXHUYECKOe o0ecneuyeHmne
06p330BaTeJI]>HOFO nmponaecca

Peanuzarust 1ene#, SBIASIOMIUAXCSA TIABHBIM YCIOBHEM 3(P(PEKTUBHON YUeOHOH MeITENbHOCTH
IIKOJILHUKOB, HEBO3MOXKHA 0€3 HCIONb30BAaHUS OCHOBHBIX OOPa30BATEIBHBIX PECYPCOB: YUEOHHKOB,
y4eOHO-METOANYECKIX MaTEPUAJIOB, HATJIATHBIX JEMOHCTPAIMOHHBIX MOCOOMH M TaONHIl, PUOOPOB H
MPHUCIIOCOONICHNH, a TaKKe COBPEMEHHBIX WH(MOPMALMOHHBIX CHCTeM, WHTEpHET, JIIEKTPOHHBIX
yueOHuKOB. [Ipu orGope cpencTB oOydeHHs COONIOACHBI CIEAYIONIME YCIOBHUS: y4YTeHa creruguka
npeaMera M COOTBCTCTBCHHO BKIIKOUCHLI XapaKTCPHBIC TOJIBKO JJIA 6I/IOJIOFI/II/I Cp€acCTBa, YYTCHBLI
JNOCTHIKEHUS HOBEHIIMX HHGPOPMAUMOHHBIX TEXHOJOTHH (MyIbTHMEIHa, WHTEPAKTHBHAS JIOCKA,
ay/IMOBU3yaJIbHBIC CpENCTBA); 0CO0OC BHHMAaHHE OOpAILICHO Ha CPEACTBAa OOYYCHUs, COICpIKaHHE
KOTOPBIX HMMeEET KOMIUIEKCHBIM XapakTep; YYTEHO COOJIOJEHHEe CHCTEMHOCTH, OOeCIeYnBaromeh
MOCOOUSIMU U 00OPYJIOBAHUEM BCE Pa3fIeiibl U TEMBI.

PECYPCHOE OBECIIEYEHHUE:

Yuebnas auTeparypa
H.E.Ky3uenosa, 1.M.Turtosa, H.H.I'apa, A.}O.2Kerun. Xumus. 8 knacc. - M.: Bentana-I'padh
H.E.Ky3nenopa, 1.M.Turoea, H.H.I'apa. Xumus. 9 kiacc. - M.: Benrana-I'pad,
3aJauHAKY:
H.E.Kysnenosa, A.H.JIéekuH. 3agaunnk mo xuMuu. 8 kiacc. - M.: Benrana-I"pad,
H.E.Kysnenosa, A.H.JIéBkuH. 3agaunnk no xumun. 9 kiacc. - M.: Benrana-I"pad,
CHpaBO‘IHI/IKI/I 10 XUMHHN

Cnucok caiiToB Mo XUMHH JJISl YAl XCH H YUYUTECIA

N Haszeanue caiima unu cmamou Cooeporcanue

1 XUMUS U KU3Hb: DJIeKTpOHHAs BEPCHUS http://www.hij.ru
Hay4YHO-TIOMYJISIPHBII HAYYHO-TIOMYJISIPHOTO
KypHaII KypHana. ApXuB

coaep>KaHUi HOMEPOB.
Hoctyn x nmojsHOH
BEPCHHU XKypHaJla yepes
PErUCTpaLHtIo.
Odopmnenue
MOJMUCKH

2 Alhimik ITone3HbIe COBETHI, http://www.alhimik.r

3((pEeKTHBIE OMBITHI,
XHUMHYECKHUE HOBOCTH,
BUPTYaJIbHbBIN
peneTurop,
KOHCYJIbTAIINH, Ka3yChl
uT. .

3 C-BOOKS Jluteparypa no xumuu | http://c-books.narod.

Meroanka noucka
UHpOpMaLIUH 110

A30yka BeO-moncka xumun. O030p

http://www.chemistr

OecCILTaTHBIX
MaTEHTHBIX 0a3
IaHHBIX. ExxeMecsiunbie
AHHOTAI[MU HOBBIX
XUMHUYECKUX HAYUHBIX

4 JUTS. XUMHKOB bsu.by/abc/



http://www.hij.ru/
http://www.alhimik.ru/
http://c-books.narod.ru/
http://www.chemistry/

pecypcos

MexaHu3msl
OPraHUYECKHUX PEaKLUn

OCHOBHBIE THIIBI
MEXaHU3MOB
XUMHYECKUX PEAKIIUI

http://www.tl.ru /~gi
http://www.tl.ru

OrnopHbIe KOHCTIEKTHI
10 XUMUH

[ToypouHbI€ KOHCIIEKTHI
JUTSL IIKOJIbHUKOB 8—
11-x xiaccoB

http://khimia.ri 1 .ru/

OMBITH TIO
HEOpPraHW4YeCKON XUMUHU

Onucanus peakuui,
dororpadun,
CIpaBOYHAs
uH(popManus

http://shnic.narod.ru/

[Tepuonnueckas
CHUCTEMa XUMUYECKUX
3JIEMEHTOB

Hcropust OTKpbITHA
AJIEMEHTOB U
MPOUCXOXKICHUE UX
Ha3BaHMH, ONIMCAHNE
(U3UIECKUX U
XHMHUYECKUX CBOMCTB

http://www.jergym.h
rusko2.html

PacuerHrie 3amaun
110 XUMHUH

COopHUK pacueTHBIX
3a/1a4 110 HEOPTaHU-
YECKOH 1
OPraHN4eCcKO XUMHH
JUTst pabOTHI HA
IIKOJIBHOM CIIELIKYpCE.
Crnucok JMTep-pol

http://lyceuml.ssu.rul

10

XUMHA I BCEX

DJIEKTPOHHBIN
CIIPABOYHUK 32 MOJIHBIH
KypC XUMHH

http://www.informik

11

[ITkonbHAst XUMUST — CIIPABOYHUK

CrpaBOYHHK U y4COHUK
1o XuMuH. [ 1aBHas
0COOEHHOCTb —
XUMKAJIBKYJISTOP,
KOTOPBIH yrpoiaer
pelleHre 3a1a4 1o
XUMHH

http ://www. schoolc

12

OnexTpoHHas
6ubnuoreka
10 XUMHH

Kuuru n
AHATUTHYECKHUEC
0030pbl. YUeOHHKH.
XKypnansl. YuebHble
0a3bl JTaHHBIX.
HoGeneBckue npemun
10 XUMUHU

http ://www. chemne

13

OO0as u
HEOpraHuyeckas
XUMHUSA: 4acTh 1

Marepuansl o oOriei
XUMUH JIJISL YYaluxcst
XHUMHMKO-
OMOJIOTHYECKHX

http://lib.morg.chem.



http://www.tl.ru/

KJIaCCOB: OCHOBHBIC
IIOHATHUA XUMUU,
CTPOCHHC aToMa,
XUMHUYCCKas CBA3b

14

Oo01mas
Y HeOpraHuvecKas
XUMUSA: 4aCTh 2

Marepuainsl 1o
HEOPraHUYEeCKOMN
XUMUU YIS y9aIuxcs
CIELUATTU3UPOBAHHBIX
XHUMHKO-
OHOJIOrTYECKUX
KJIAaCCOB: OCHOBHEIE
KJIaCCHI
HEOPraHUYECKUX
COCOUHEHHH, NX
CBOMCTBA M CIIOCOOBI
MOTYYICHHS

http://lib.inorg.chem.

15

DKCIEepUMEHTAITbHBIN
Y4E€OHHUK IO XUMUU
st 8— 9-X KJ1accoB

YuebHOE mocodue mo
o0IIel XuMHuH,
OTJIHYAIOIIeeCs
Hay4HOU CTPOTOCTBIO
H3JI0KEHUSA B CUCTEMOM
onpeaeeHun

http://www.chem.ms

16

[IporpammHuoe
ObGecnevyeHune
10 XUMUU

AHHOTUPOBAHHbBIE
CCBIJIKU Ha
CYLIECTBYIOIINE
IPOrpPaMMHBIE PECYPChI
0 XUMUHU

http://chemicsoft.cha

17

DNeKTpOHHAas
OuOIMOTEKA IT0 XUMUH

COOpHHUK POCCHICKUX
HAy4YHBIX U
00pa3oBaTeNIbHBIX
MyONHUKAIMK 110 XUMUU.
CnpaBouHas
uHpopMarus u 6a3bl
JAHHBIX 110 XUMUHU.
Marepuansl 1
IIKOJIbHUKOB.
ONEKTPOHHBIE
yueOHUKHU. 3aaHus
BCTYMUTEIbHBIX
HK3aMEHOB 10 XUMUH B
MI'Y. 3agaun
XUMHYECKUX
OJIUMITHA].
MynbsTUMenHna-
nyOIUKaIK

http://www.chem.ms




WHTepakTUBHBIN KypC
MOJITOTOBKHU K
HEHTPAIM30BAHHOMY
tectupoBanuio u EI'D
1o xumuu. Jist
3apeTruCTPUPOBAHHBIX
IT0JIb30BATEIICH: TECTHI,
TEOpPETHYECKUM pazdop
peuenuii. B

18 Penerutop no xumuu CBOOOJIHOM JIOCTYTIE:
MPOOHBIE TECTHI,
TuTeparypa,
HEKOTOPBIE
XUMHYECKHE
MIPOTPaMMBHI.
MeTtoanueckue
PEKOMEHIAlUH TS
noarotoBku k LT u
EI'D nmo xumun

http://chemistry.nm.r

Poccuiickass aucTaHiimoHHas

XUMHUYECKHE CBOUCTBA
MuHepaioB. CiioBapb
XUMUYECKUX TEPMUHOB

JlucTaHIIMOHHBIE
19 OJIMMITMA/IA IIKOJHbHUKOB http://www.muctr.ed
OJIMMITHAIBI 10 XUMHUH
10 XUMHUH
Marepuainbl 0IMMITAA
o xumuu. Onucanue
onbIToB. CBOIiCcTBa
Xumuueckas ) .
20 3JIEMEHTOB. http://www-windows
CTpaHUYKa

Texnuuyeckue cpeacTrBa 00y4eHust

, TIPOEKTOp. Y4eOHO-NPAKTH4YeCKOe U Y1eOHO0-1200paTOpHOE 000pPy10BaHHE
)PbI, HA0OPHI OCYABI U JIA0OPATOPHBIX MPUHAICIKHOCTEH 711 XUMUYECKOTO SKCIIEPUMEHTA
ro Ha3HAYEHUS

BaTeJIbHbIE TPUOOPHI (CTUPTOBKA)

I CYHIKH ITOCYABI

HCTPAlIMOHHbIC
) IIOCYbI 1 HpI/IHa,I[JIe)I(HOCTeﬁ L AEMOHCTPAILIMOHHBIX OIIBITOB 110 XUMHU

AB UL J€MOHCTPAIUOHHBIX HpO6I/IpOK

) prraxonoB (250 — 300 mut 17151 XpaHEHHUs. PACTBOPOB PEAKTHBOB)

JIEKTbI J1JIsA naﬁopaToprIx ONBITOB U NMPAKTUYIECCKHUX 3aHSATHIl 10 XUMHH

) IIOCYbI U HpHHaI[HCX(HOCTeﬁ Il YACHUYCCKOTO SKCIICPUMCHTA




) OAHOK JIJIsl XpaHESHHsI TBEPbIX peakTuBOB (30 — 50 mu)

) CKIISTHOK ((DJTAKOHOB) JIJIs1 XpaHEHHsI paCTBOPOB PEAKTUBOB

) mpubopok (I1X-14, I1X-16)

P IS TIOJTYYEHUS Ta30B

1B J1abopaTopHblid xumuueckuit HJIX

T
) U1 MOJCIIMPOBAHUA CTPOCHUA OPraHNYCCKUX BEIICCTB

pajibHble 00bEKTHI
eKIM U

105050501

1JIBI U CIIJIaBbI

pajbl U TOPHBIE TOPOBI

b 1 B)KHEUIIINE MPOIYKTHI €€ epepaboTKu

'MAacCChI

10 1 U31CIUA U3 CTCKIIa

1BO

I 1 CTaJIb

TMBbI

v «Kucnotei»
DTa cepHas
DTa COJISTHAS

5. IliianupyemMble pe3yJbTaThbl H3YYeHUS] XUMUH
BLIHVCKHI/IK HAay4YMTCA:

® XAapaKTCPpU30BaTb OCHOBHBLIC MCTOAbI ITO3HAHUWAA! Ha6J'II-O,I[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT,

e OITMCHIBATh CBOMCTBA TBCPAbIX, )KUJIKUX, r33006p33HLIX BCIICCTB, BBIACIIAA UX
CYIICCTBCHHBIC ITPHU3HAKH,

® DPACKPBIBATH CMbICII OCHOBHBIX XUMHWYCCKUX MOHSITUMN «aTOM», «KMOJICKYJIa», «XUMHYECKUI
QJICMEHT», KIIPOCTOC BCIICCTBO», «CIIOKHOC BCIICCTBO», «BAJICHTHOCTL», «KXUMHUYCCKAA
peaKknus», UCIOJIb3YA 3HAKOBYIO CUCTEMY XUMUU;

e pAaCKpBIBaTh CMBICJ 3aKOHOB COXPAaHEHUsI MACChl BELIECTB, IOCTOSHCTBA COCTABA, AaTOMHO -
MOJIEKYJISIPHOM TEOPHH;

e DPA3JINYATb XUMHNYCCKUEC U (I)I/ISI/I‘-ICCKI/IC SABJICHHAA,
e HA3bIBATb XUMHWUYCCKHUEC SJICMCHTEI,

e OIIPECACIATH COCTAB BCIICCTB IO UX (bopMynaM;



e OIIPENEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCAUHCHUAX;
e OIIPENEIATH TUIl XUMUYECKUX PEAKII;
e Ha3bIBaTh [IPU3HAKU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEAKLIUN;

¢ BLIABJIATH IPHU3HAKW, CBUACTCIILCTBYIOIIHUEC O ITPOTCKAHUN XUMHYECKOH peaKkuuu npu
BBITIOJIHEHUN XUMHWYCCKOI'O OIIbITA,

e COCTaBIIATH POPMYJIBI OMHAPHBIX COCMHECHUH;

¢ COCTAaBJIAATb YPABHCHUA XUMHNYCCKUX peaKuHﬁ;

e coOnroaaTh mpaBuia 6e30mMacHO paboOThI IIPH MPOBEIEHUU OTIBITOB;

e TI0JIb30BAThCS J1a0OPAaTOPHBIM 000PYIOBaHUEM U TIOCYI0M;

e BBIYHCIIATHE OTHOCUTEIBHYIO MOJIEKYIAPHYIO U MOJIIPHYIO MacChl BEIIECTB;

e BBIUHCIATH MAaCCOBYIO JOJIO XMMHUYECKOTO 3JIEMEHTA 110 (GOpMyIle COeTMHEHNS;

e BBIYNCIATH KOJIUYECTBO, 00BEM MM MAcCCy BELECTBA MO KOJIMUYECTBY, 00BEMY, Macce
peareHTOB WIH MPOJYKTOB PEAKIIVH;

e XapaKTepHU30BaTh (GU3UUECKUE ¥ XMMHUYCCKHE CBOWCTBA MPOCTBIX BEMIECTB: KUCIOPOIa U
BOJIOPO/IA;

e TI0JIy4aTh, COOMPATH KUCIOPOJ U BOJOPOI;

e pACIIO3HABATh OMBITHBIM MIyTEM T'a3000pa3HbIE BEIIECTBA: KUCIOPO, BOJOPO;

e DpAaCKpBIBaTh CMBICI 3aKOHA ABOTApO;

® DACKpBIBaTh CMBICI MOHATHH «TEIIOBOM 3 (HEKT peakium», «MOJSPHBINA 00beM»;

e XapaKkTepu30BaTh (PU3NUECKHE U XUMUUYECKUE CBOWCTBA BObI;

e DACKpBIBaTh CMBICI MOHSATHS «PACTBOPY;

e BBIUKCIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

e TIPUTOTOBJIATH PACTBOPHI C OMPEACTICHHON MAaCCOBOM J0JI€i pacCTBOPEHHOIO BELIECTBA;
e Ha3bIBaTh COCAMHEHUS M3YUYCHHBIX KIIACCOB HEOPraHMYECKUX BEIIECTB;

e XapaKTepH30BaTh (PU3NUYECKUE U XMMUYCCKHNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BCIIICCTB: OKCHJIOB, KUCJIOT, OCHOBaHUM, COJICH;

e OIIPECACIATh HPUHAMICI)KHOCTD BCIICCTB K ONIPECACIICHHOMY KJIACCY COGHHHCHHﬁ;
e COCTaBJIATH (I)OpMy.]'ILI HCOPraHNYCCKUX COCIUHEHUH N3YYCHHBIX KJIACCOB;

e IIPOBOJUTH OIIBITHI, TIOATBCPIKAAOINUC XUMHUYICCKUC CBOMCTBA HU3YUYCHHBIX KJIaCCOB
HCOPraHNYCCKUX BCIICCTB,

® DPACNO3HABATH OIBITHBIM IIYTEM PACTBOPLI KUCIIOT U IIeI049el M0 U3MEHEHUIO OKpacCKu
HHAUKATOpAa,

® XapaKTCPU30BATb B3AUMOCBA3b MCIKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[HHGHPIIZ;



e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneena;

e OOBACHATH PU3MUECKUI CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEPa XUMUYECKOTO JIEMEHTA,
HOMEPOB I'PYIIIBI ¥ IIeproJa B nepuoandeckon cucreme [[.1. Menneneesa;

e OOBSICHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHUS aTOMOB, CBOICTB JIEMEHTOB B npeaciax
MaJIbIX IIEPHUOJAOB U INIaBHBIX IMOATPYIIIT;

e XapaKTepHU30BaThb XUMUYECKHE FIEMEHTHI (OT BOJOPO/Ia J0 KaJbIis) HA OCHOBE UX
MOJIOKEHHSI B iepuotuaeckoit cucreme .M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS MX
aTOMOB;

e COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB TepBbIX 20 351eMEHTOB nepuoandeckoit cucremsl 1. 1.
MenneneeBa;

® DPACKPLIBATH CMBICII MMOHATUH «XHMHYSCKAs CBA3b», «OJICKTPOOTPULIATCIIBHOCTE),

e XapaKTepU30BaTh 3aBUCUMOCTb (PU3NUYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJINYECKOU
pELIEeTKY;

e OIIPEACIATE BUA XUMHYECKOU CBSI3HU B HCOPraHN4YCCKUX COCANMHCHUAX,

e 1300pakaTh CXEMBI CTPOSHHUS MOJIEKYJI BEIECTB, 00pa30BaHHBIX Pa3HBIMU BUAMU
XUMHYECKUX CB3CH;

® DACKpLEIBAaTbh CMBICII MMOHATHH «HMOH», «KKaTHOH», KAaHHOH», «3JICKTPOJIUTHI»,
KHEDJICKTPOIUTEID), <QJICKTPOJIUTUUCCKAA AUCCOLUALUAY, «OKUCITUTEIIL)», KCTCIICHDb OKUCIICHUS))
«BOCCTAaHOBUTCIIbY», KOKHUCIICHHUEC)), KBOCCTAHOBJICHUC) ,

e OIpeeNsiTh CTENEeHb OKUCICHHSI aTOMa 3JIEeMEHTa B COCTUHEHUH;
e DACKpBIBaTh CMBICJ TEOPUH IIIEKTPOJIUTHUECKON AUCCOIUAIINH;
e COCTaBIISITh YPABHEHUSI SJICKTPOIUTHUECKON AUCCOLMALINY KUCTIOT, IIeJI0YeH, Coei;

e OOBJACHATH CYIIHOCTB IPOIECCa IIMEKTPOTUTHICCKOMN TUCCONMAIIUN M PEaKIIM HOHHOTO
oOMeHa;

e COCTaBJIATH IIOJTHBIC U COKpPAallI€CHHBIC HOHHBIC YPaBHCHU A PCAKIIUN O6MeHa;

e OIIPCACIIATH BOSMOXXHOCTDL IIPOTCKAHUA peaKI_II/Iﬁ HOHHOI'O O6M€Ha;

e [IPOBOAWTH PCAKIIMH, ITOATBCPKAAOIINC KauyeCTBCHHEIA COCTaB Pa3JIMYHBIX BCIICCTB;

e OIIPCACIIATH OKHUCIIUTCIIb 1 BOCCTAHOBUTCIIb,

e COCTAaBJIAATb YPABHCHUA OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI.[HfI;

e HAa3bIBATb (baKTopr, BJIMAIOIIUEC HA CKOPOCTH XHUMHUYECKOH pCaKuuun;

° KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE PCAKI U 110 PA3JIMYHBIM ITPpHU3HAKAM;

® XAapPAaKTCPU30BATb B3AUMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH HCMCTAJJIOB,

e IIPOBOJUTH OIIBITHI IO IMMOJIYUCHULO, CO6I/IpaHI/IIO " U3YUCHUTIO XUMHWYCCKUX CBOMCTB
Ta3006pa3HLIX BCIICCTB: YIICKHUCJIOIO I'a3a, aMMHaKa,;

® DPACIO3HABATH OIBITHBIM ITYTCM F83006pa3HLIe BCIICCTBA: yrHCKHCJlBIf/'I ra3 1 aMMHUaK;



& XapaKTCPU30BATH B3AUMOCBA3b MCIKAY COCTABOM, CTPOCHUCM U CBOMCTBaAMH MCTAJIJIOB,

e HAa3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (POpMYIIie: MEeTaH, 3TaH, 3TUJICH, METAHOJI, 3TAHOII,
[JIMIEPUH, YKCYCHAsI KUCTI0Ta, aMUHOYKCYCHAsI KMCIIOTA, CTeapUHOBAsE KUCIIOTa, OJICMHOBAs
KHUCIIOTA, TIIFOKO034;

e OIICHMBATD BIUSHUE XUMUYECKOIO 3arpsiI3HEHUS OKPYXKAIOLIEH cpeibl Ha OPraHu3M YeJIOBEKa;
e I'PAaMOTHO OOpPAIIATHCS C BEIECTBAMU B IIOBCEHEBHOMN JKU3HU

e OIIPCACIATh BO3MOXKHOCTb IPOTCKAHUA peaKuHﬁ HCKOTOPBIX HpeI[CTaBHTCHeﬁ OpraHn4eCKux
BCIICCTB C KUCJIOPOAOM, BOJAOPOAOM, METAIJIaMH, OCHOBAHUAMMU, raJIOTCHAMMU.

BI)IHVCKHI/IK ITOJIVYHUT BO3MOXHOCTh HAYYUTHCA:

e BBIJIBUTaTh U NMPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O XMMUYECKUX CBOKMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYINATh B XUMUYECKUE PEAKIIUH, O
XapakTepe U NPOYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIINIA;

e XapaKTEpHU30BATh BELIECTBA 10 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATh IPUUMHHO-
CIIEICTBEHHBIE CBA3M MEK/Yy JaHHBIMHU XapaKTepUCTUKaMU BELIECTBA;

e COCTaBJISATh MOJIEKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM
YPaBHEHUSM;

e TIPOTHO3HMPOBATH CITIOCOOHOCTH BEIIECTBA MPOSIBIIATH OKUCIIATEIBHBIC WITH
BOCCTaHOBHTEJIbHBIC CBOMCTBA C YYCTOM CTEIICHEH OKHUCIICHHS 3JICMEHTOB, BXOISIINX B €T0
COCTaB;

e COCTaBJISITh YPABHEHMSI peaKUUid, COOTBETCTBYIOIIUX O CJIEI0BATEIILHOCTH MPEBPALLIEHUI
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

® BLIABHUI'aTb U IPOBEPATH SKCIICPUMEHTAJIBHO I'MIIOTE3bI O PE3YJIbTaTax BOBI[CﬁCTBHH
PA3JIMIHBIX (l)aKTOPOB Ha UBMCHCHHUE CKOPOCTHU XUMHYECKOH pEaKnum;

e CIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JIJIS1 SKOJIOTHYECKH TPAMOTHOTO ITOBEICHUS B
OKpY’KaloIlen cpefie;

e MNCIIOJIB30BAaTh HpI/IO6peTeHHBIe KIIFOUCBBIC KOMIICTCHIIUU ITPH BBIIIOJIHCHUHU IIPOCKTOB U
y‘le6HO-I/ICCJ'IeI[OBaTCJ'ILCKI/IX 3aa4 110 U3Yy4YCHUIO CBOI>'ICTB, croco0oB IOJIYYCHHUA U
paciio3HaBaHUs BCIICCTB,

e OOBEKTHBHO OLCHUBATH I/IH(bOpMaLII/II-O O BCHICCTBAX U XUMHUUYCCKUX ITPOLCCCAX;

e KPUTUYECKU OTHOCUTHCS K IICEBIAOHAY4YHOH HH(OpMauy, HeTOOPOCOBECTHOM peKiaMe B
CpeAcTBax MaccoBoi HH(opMaIMy;

® OCO3HAaBaTb 3HAYCHUEC TCOPCTHICCKUX 3HAHMUH 110 XUMHUH IJIS HpaKTquCKOﬁ ACATCIIBHOCTHU
YCJI0BCKaA,

CO3J1aBaTb MOJCIIN U CXEMBbI JJISI pCHICHUA y‘le6HBIX M IIO3HABATCJIBHBIX 3a/1a4; IOHUMAaThb
HeO6XOI[I/IMOCTB CO6JHOI[CHI/I$I HpeI[HI/IcaHPlﬁ, nperara€MbiX B MHCTPYKIUAX 11O
HCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHUU U Aap.

B pesyabTaTe n3y4yeHusi XuMHuu Ha 6a30BoM ypoBHe B 8 Kiacce



yuaiuecs J10JKHbI 3HATh:
- OCHOBHBIE (DOPMBI CYIIIECTBOBAHUS XUMHUYECKOTO 3JIEMEHTa (CBOOOIHBIC aTOMBI, IPOCTHIC U
CJIOKHBIE BEIIECTBA);

- OCHOBHBIE CBEJICHUS O CTPOECHUU aTOMOB 3JIEMEHTOB MaJIbIX TIEPHOJIOB;

- OCHOBHBIE BUJIbIl XUMHUUECKHUX CBSI3€1; THUITBI KPUCTALTUYECKUX PEHIETOK;

- (paKTOPBI, OTIPEACIISAIONINE CKOPOCTh XUMUIECCKIX PEAKIIHA U COCTOSTHUE XUMHUYECKOTO
paBHOBECHS;

- TUTIOJIOTUIO XUMHUYECKUX PEAKIINM MO pa3IudHbIM IPU3HAKAM;

- Ha3BaHMS, COCTaB, KJIACCU(PUKAILIUIO M CBOMCTBA BAXKHEHIITUX KJIACCOB HEOPTAHUUECKHUX
COEJIMHEHUH C TTO3ULINI OKUCICHUS-BOCCTAHOBJICHUS.

yuaiuecs J10/KHbI YMeTh:

- IPUMEHSTH CJICIYIOIINE TTOHSATHUS: XUMUYECKUN AIIEMEHT, aTOM, U30TOTbI, HOHBI, MOJICKYJIbI,
- TIPOCTOE U CJIOKHOE BEIECTBO;

- QJIOTPOTIHS;

- OTHOCHUTEJIbHASI aTOMHAs ¥ MOJIEKYJISIpHAsI MacChl, KOJIMYECTBO BEIIECTBA, MOJIIpHAs Macca,
MOJISIPHBINA 00bEeM, YUCIIO ABOTAPO;

- DJIEKTPOOTPUIIATETLHOCTh, CTETICHh OKUCIICHHS, OKHCIIUTEIHHO -BOCCTAHOBUTEIBHBIN MPOIIECC;
- XUMHYECKasi CBSA3b U €€ Pa3sHOBUIHOCTH,

- XUMHYECKas PeaKIus U ee Kiiaccupukaiuu,

- Pa3bBACHATH CMBICI XUMUYECKUX (OPMYIT i YPaBHEHHIA;

- OOBSICHATD JICHCTBHE U3YYCHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHs MacChl BEIIECTB MPH
XMUMHUYECKUX PEaKLHsX);

- OIIPENIeNATh CTENEHN OKUCIEHUS aTOMOB XUMUYECKHX 3JIEMEHTOB 10 (hopMyiiaM UX
COCAUHCHU;

- COCTaBJISITh YPABHEHUS PEAKIIUi, ONPENeNITh UX BUJ U XapaKTEpU30BaTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH, OTIPEIEIIATh [0 COCTaBY (XUMUYECKUM GopMysiam)
MIPUHA/IICKHOCTH BEIIECTB K Pa3IMUHBIM KJIAacCaM COSAMHEHUN U XapaKTepHu30BaTh UX
XMUMHYECKHE CBONCTBA;

- YCTaHaBIIMBATh ICHETUYECKYIO CBSI3b MEXKIY KIaCCaMU HEOPraHMYECKUX COCIUHEHUN 1
3aBUCHUMOCTB MEX/1y COCTaBOM BEIIECTBA U €0 CBOWCTBAMU;

- o0Opatarbcs ¢ 1abopaTOpPHBIM 000PYIOBAHNEM;

- coOM0IaTh MpaBUiia TEXHUKU OE30MaCHOCTH;

- MPOBOUTH MPOCTHIE XUMUYECKHE OMBITHI, HAOIIOIATh 32 XUMUUECKUMU MPOLECCAMU U
0opOpMIITH Pe3yabTaThl HAOIIOICHHIA;

- MPOU3BOAUTH PACUYETHI MO XUMHUUECKUM (popMyliaM U ypaBHEHUIM

9 kjaacc

y4yauuecs J0JKHbI 3HATh:

- TIOJIOYKEHHME METAJUIOB M HEMETAJUIOB B ieproanueckon cucreme .M. Menneneena;

- o0mue (puznyecKrue U XuMUYECKHEe CBOWCTBA METAJIIOB U OCHOBHBIE CIIOCOOBI UX MOTYUEHUS;

- OCHOBHBIE CBOMCTBA M NPUMEHEHHME BAXHEWUIIMX COEAUHEHMM  WIEJIOYHBIX U
MICJIOYHO3EMEIBHBIX METAJIJIOB, aTIIOMUHUS;

- KQUECTBEHHBIC PEAKIMN HA BaKHEUIIINE KATUOHBI U AaHUOHBI.

YYAIIHUECS JOJKHBI YMETh:

- JaBaTh OMNPEACIICHHS W IPUMEHATH CIEAYIOIIHUE IOHSATUA: CIUIABBI, KOPPO3US METAJIOB,
MePEXO0/IHBIE PTIEMEHTHI, aM(POTEPHOCTH;



- XapaKTepU30BaTh CBOMCTBA KJIACCOB XMMUYECKHUX 3JIEMEHTOB (METAJJIOB), TPYII XUMUYECKUX
JIEMEHTOB (ILEJIOYHBIX U IIEJOYHO3EMENbHBIX METAIJIOB) U BAXHEMIIMX XMMHMUYECKUX
JIIEMEHTOB (AIIOMHUHUS, JKeJle3a, cepbl, a3oTa, (ocdopa, yriaeposa U KpeMHHUS) B CBETE
W3YYEHHBIX TEOPUH;- pacliO3HABATh BAXKHENILINE KATUOHBI U aHUOHBI;
- pemaTh pac4€THBIE 3a/1a4U C UCMHOJIb30BAHUEM U3YUEHHBIX TOHATHI.

CucreMa oleHUBAHUA

OCHOBHBIM 00bEKTOM OLIEHKU IMPEIMETHBIX PE3yJIbTaTOB B COOTBETCTBUM C TPEOOBaHUSIMHU
Crangapra sBIS€TCS CIHOCOOHOCTh K PEIICHUIO Yy4eOHO-TIO3HABATENBHBIX U  Y4eOHO-
MPaKTUYECKUX 3a7]a4, OCHOBAHHBIX Ha H3y4yaeMOM Y4eOHOM MaTepuaie, ¢ HCIOJIb30BaHUEM
CIIOCOOOB  JIEHCTBUM, pEJIEBAaHTHBIX COACPKAHUIO Y4YEOHBIX MPEIMETOB, B TOM YHCIE
MeTanpeIMEeTHBIX (IT03HABATENbHbBIX, PETYISTUBHBIX, KOMMYHUKAaTUBHBIX) JIEHCTBUH.

Cucrema OLIEHKHM NPEIMETHBIX pPE3yIbTaTOB OCBOEHHUS YYEOHBIX MpPOTpaMM C Y4YETOM
YpOBHEBOTO Mojaxoja, npuHsAToro B CTaHnapre, npeanosiaracT BbiaejleHHe 0a30BOro YpOBHS
AOCTHKEHMH KAK TOYKHM OTCYETa IIPU NOCTPOCHUM BCEH CHCTEMBI OLIEHKHM W OpraHU3alnx
MHIUBUAYAIbHON pabOThl C 00y4arOIIUMUCS.

PeanbHble nocTmKeHHS] 00YyYarOIIMXCSl MOTYT COOTBETCTBOBaTh 0a30BOMY YPOBHIO, a MOTYT
OTJINYAThCS OT HEro Kak B CTOPOHY MPEBBIIICHUS, TaK U B CTOPOHY He JocTikeHus. [IpakTuka
MOKa3bIBAa€T, YTO JUIsI OMHCAHMS JIOCTHXKEHUI O00ydJaromuxcsi LeaecooOpa3Ho YCTaHOBHTH
CIEAYIOUIUE MSTh YPOBHEM.

ba30oBblil ypoBeHb [OCTH:KEHMH — YpOBEHb, KOTOPBIA JIEMOHCTPUPYET OCBOCHHE
Y4eOHBIX JIEUCTBHUI C OMOPHOW CHCTEMOW 3HAaHWM B paMKax Jauara3oHa (Kpyra) BBIICICHHBIX
3amad. OBnazieHre 0a30BbIM YPOBHEM SIBJISIETCS JOCTATOUHBIM JJIsl IPOAOJIKEHUSI 0OyueHus: Ha
clenyoomeil CTyneHH o0pa3oBaHMs, HO HE MO MPOoQHIbHOMY HampaBieHHIo. JlocTkeHHto
0a30BOro ypOBHSI COOTBETCTBYET OTMETKAa «yJOBJIETBOPUTEILHO» (MM OTMETKA «3», OTMETKa
«3a4TCHOY).
[IpeBrilieHue 6a30BOro ypoBHSI CBHJETENIBCTBYET 00 YCBOEGHUHU OIMOPHOM CHUCTEMbl 3HAHHM Ha
YpOBHE OCO3HAHHOT'O MTPOU3BOJILHOTO OBJIAJICHUs Y4eOHBIMH JACHCTBUSIMH, a TAKXKE O KPYro3ope,
mupoTe (WM H30MPaTEITLHOCTH) HHTEPECOB.

Briaenstores cienyroiye ABa ypoBHs, MpeBbIIAONINE 0A30BbIii:

* NOBBIIIEHHBbIH YPOBEHb JOCTIKCHUS IUIAHUPYEMBIX PE3YJbTAaTOB, OIIEHKA «XOPOIIO»
(oTMeTKa «4»);

* BBICOKHII YpOBEHb [OCTIKEHHUS IUIAHUPYEMBIX PE3yJIbTaTOB, OICHKA «OTIMYHOY
(oTMeTKa «5»).

[ToBbIlIEHHBI ¥ BBICOKUNA YPOBHU JOCTHIKEHHS OTIUYAIOTCS MO IOJHOTE OCBOCHUS
TUTAHUPYEMBIX pe3yabTaToB, YPOBHIO OBJIaIEHUS y4eOHBIMU JEUCTBUAMU U
c(hOpMUPOBAaHHOCTHIO UHTEPECOB K JAHHOU MPEAMETHOM 00IaCTH.

NunuBuayanbHble  TpaekTOpud  OOydeHHs  OOy4aromMxcs, JAEMOHCTPUPYIOIINX
MOBBIIIEHHBIA M BBICOKHIA YPOBHHM JOCTH)KEHUH, IieJaecooOpa3Ho (opMHpoBaTh € Y4ETOM
MHTEPECOB JTUX OOy4aromMXCSd M HMX IUIaHOB Ha Oyaymiee. [Ipm Hanmuymm yCTOWYMBBIX
HMHTEPECOB K YUeOHOMY IIPEeIMETY M OCHOBATEIHHOU MOJArOTOBKH MO HEMY TaKHe 00ydaronuecs
MOTYT OBITh BOBJICUEHBI B MPOEKTHYIO AEATEIHbHOCTH MO MPEeIMETy U COPHUEHTHPOBAHBI Ha
MPOJIOJKEHHE 00YYEHHUs B CTAPIIUX KIIaccax Mo JAaHHOMY MpOoUITIo.

I[HH OIIMCaHUuA IIOATOTOBKH 06yan'OU_II/IXCH, YPOBCHBb ,Z[OCTI/DKCHI/H‘;I KOTOPBIX HHIKE
6a3OBOFO, BBIICIAIOTCA TAKKE JIBa YPOBHA!

* NOHMKEHHBIH YpPOBE€HDL I[OCTH)I(CHHﬁ, OLICHKa «HCYHOBJICTBOPUTCIILHO» (OTMCTKa
«2»);



* HU3KHIl YPOBeHb JOCTIKEHUM, OLIEHKA «IUI0X0» (OTMETKA «1»).

Henoctuwkenne 06a30Boro ypoBHs (HOHWKEHHBIH W HHU3KHMH YPOBHHU JOCTHKCHHM)
(buKCHpyeTcss B 3aBUCUMOCTH OT 00bEMa M ypOBHS OCBOCHHOTO M HEOCBOCHHOTO COAEPIKaHUS
IpeaMera.

Ilonm:keHHBII  YpOBeHb  JOCTIDKEHHH  CBUJAETENBCTBYET 00  OTCYTCTBHHU
CHCTEMaTHYeCKOW 0a30BOM MOATOTOBKH, O TOM, YTO OOYYalONIMMCS HE OCBOCHO [aXke M
MIOJIOBHHBI TUIAHUPYEMBIX PE3yJIbTaTOB, KOTOpPHIE OCBaWBaeT OOJBIIMHCTBO OOYUYAIOUIMXCS, O
TOM, 4YTO HMMEIOTCS 3HAuYMTEIbHbIE MPOOENbl B 3HAHMSX, JalibHelllee oOydyeHHE 3aTPyIHEHO.
IIpn 3TOM OOyuaromUics MOKET BBINOJHATh OT/AEIbHBIE 33aJaHUS MOBBILICHHOIO YpPOBHS.
Hannas rpynna oOydaromuxcsi (B cpeqHeM B XxoJie OOydeHus cocrasistomas okoso 10%)
TpeOyeT CrenualbHON JUArHOCTHKH 3aTPyAHEHUH B 00ydeHHH, IPOOETIOB B CHCTEME 3HAHUH U
OKa3aHMM LeJICHANPaBICHHON IOMOIIU B TOCTH>KEHUH 0a30BOr0 YPOBHSI.

Hu3skuii ypoBeHb OCBOECHMSI IJIAHUPYEMBIX PE3YJIHTaTOB CBUAECTEILCTBYET O HATUYUU
TOJIBKO OT/AETBHBIX (hparMEHTapHBIX 3HAHUM 10 MpeaMeTy, JalbHelee o0yuyeHue NpakTHIeCKu
HEBO3MOXXHO. (OOydarmuMcs, KOTOpbIE JAEMOHCTPUPYIOT HU3KHI ypOBEHb JOCTH)KEHUH,
TpeOyeTcsl crenuanbHasi IOMOIIb HE TOJIBKO M0 y4eOHOMY MPEAMETY, HO U 10 (OPMUPOBAHUIO
MOTHBAIMK K OOYyUEHUIO, pa3BUTHIO UHTEpECca K U3y4aeMoi MpeaMeTHON 00JacTi, HOHUMaHUIO
3HAYUMOCTHU TpEeAMETa Ui KU3HU U Ap. TOJbKO HATWYHME MOJO0XKUTEIbHON MOTHUBALMU MOXKET
CTaTh OCHOBOM JIMKBUJAIMU MTPOOEIOB B O0YYEHUH JJIsl JAHHOM IPYIIIBI 00y4aromuXxcsl.

CucreMa KOHTPOJISA M OLlEHKH Y4e0OHbIX JOCTHKEHHH y4YalluXxcsl MO0 XMMHMHU: B CBOEH
paboTe UCHOJB3YI0 OOLIETPUHATHIE BUAbI KOHTPOJS — TEKYIIUH, TEMAaTHUECKUNH U TECTOBBIH, a
TaK)Ke€ Pa3HOYPOBHEBYIO JUArHOCTHKY, YTO MO3BOJISIET HE TOJIBKO OMPEAETUTh, KAKOW pe3ylbTaT
JNOCTUTHYT MpU W3YYEHUU Marepualia, HO U 0oJjee MOJHO U CBOEBPEMEHHO BBISIBUTH OCHOBHBIE
poOeIbl B 3HAHUSX U YMEHUSX YUCHHKOB, a TAKXKE CIITAHUPOBATH padOTY MO UX KOPPEKIIHH.

C camoro Hayana M3y4yeHHUS TEMbl YYCHUKH 3HAIOT, Ha KaKOW pe3ylbTaT OHMU JOJKHBI
BBIUTH, a CUCTEMa JO3UPOBAHHBIX OMAIHUX 33/laHUN MOMOraeT KaKJIOMy peOeHKY AOCTUYb
KOHKPETHOM IeNH.

HoBeie opuenTupbl 00pa3oBaTeabHON MOJATOTOBKU yYaIllUXCsl ONPEIeIHIi U3MEHEHUS B
COJIep’)KaHUU KOHTPOJIA UX YUEOHBIX TOCTHKEHUH.

B mHacTosmee Bpemsi HCIOJB3YI0 YPOBHEBYIO ITUATHOCTHKY YYEOHBIX JJIOCTH)KCHUN
mKonbHUKOB (ypoBHH A, B, C), KoTOpas mo3BOJIIE€T B HW3BECTHON Mepe TOBOPUTH OO OILICHKE
MpeIMETHON TPaMOTHOCTH Yyyamuxcs (ypoBeHb A) U ONpeNelIeHHMH UX MpPeAMETHON
koMmriieTeHTHOCTH (ypoBHU B u C).

Pemenune mnpobmemMbl KOHTPOJS U OLEHKH Y4YEOHBIX JOCTIDKEHUH ydJalluxcs Ha
COBPEMEHHOM JTale pa3BUTHs OOIIECTBA HE MOXET YCHEIIHO OCYIIeCTBIAThC —0e3
MCIOJIb30BaHUS CPENICTB MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruid (MKT).

C aktuBHbiM wucnosnb3zoBaHueM WKT pacmmpunnce BO3MOXKHOCTH — peaau3aliu
MPEAMETHBIX TECTOB. DJIEKTPOHHBIE TECTUPYIOIINE KOMIUIEKCHl MOXHO BHEAPATH HA 3aHATHUSAX:

* [IpM HU3YyYEHUU HOBOTO MaTepuaga — TECTOBbIE 3aJaHMUSI CTAHOBSATCS ONEPATUBHOM

«OOpaTHOM CBSI3BIO» MO0 YCBOCHHMIO YYAlIUMHUCS OTIEIBHBIX Y4YEOHBIX DIIEMEHTOB

COJICpXKaHUS;

* IpU pEIICHUH 33/a4;



* [IpH MIPOBEJICHUH JIAOOPATOPHBIX paboT — TecToBas (hopMa KOHTPOJISI MO3BOJISET OBICTPO
OLICHUTb TEOPETUYECKYI0 M IPAKTUYECKYI0 TOTOBHOCTb YYallMXCAd K BBIIOJHEHUIO
HKCTIIEPUMEHTA U OCYIIECTBUTH AKTYaJIU3AIMI0 HEOOXOAMMBIX 3HAHUH U YMEHHUIA;

* [IpH MOBTOPEHUH U 3aKPEIICHNH y4eOHOTO MaTepHuaa;

* [IpY NIPOBEACHUH 3a4ETOB.

Peamusanusa KT B TectupoBanny 1o3BoJIseT:

* IOBBICUTh OOBEKTUBHOCTh KOHTPOJIS;

* OCYIIECTBUTH aBTOMAaTU3UPOBaHHYIO 00pabOTKy pe3ysbTaTOB TECTUPOBAHMSI;

* pa3HOOOPa3uTh POPMBI TECTOBBIX 3aJIAaHUM;

* MHAUBUIYAJIU3UPOBATH MIPOLIENYPY TECTUPOBAHUS;

* YIPOCTUTh U YCKOPUTH OPTraHU3ALMIO IIPOBEICHUS TECTUPOBAHNS;

* YCTPaHUTh OLIMOKHU IpU 00pabOTKe pe3ybTaToB;

* COXPAaHMUTb PE3yJIbTaThl TECTUPOBAHHUS, IPOBECTH X aHAJIU3;

* Y3HATh YYEHUKY CBOM PE3YyJbTaT Cpa3y, a HE M0 MPOIIECTBUM HEKOTOPOTO BPEMEHHU.

Oran TecTUpPOBaHUS MO y4eOHBIM 3JIEMEHTAM COJAEP)KAHMS IMPEAINoaracT peanu3aliio
Kak 00y4aromiero, Tak 1 KOHTPOJIUPYIOIIET0 TECTUPOBAHUSI.

Obyualoujee TECTUPOBAHUE IMO3BOJISIET YUEHUKY pa3o0paThCsi B IMEpBOHAYATbHBIX
MOHATHAX HM3y4aeMOro BOIPOCA: BBIACHUTh, YTO HMMEHHO MM IIOHSTO HENpPaBWJIBHO, U B
JabHENIIEM UCTIPAaBUTh OLINOKH.

Koumponupyrowee tectupoBaHue N0 Yy4eOHBIM D3JEMEHTaM COJEP)KaHHS IO3BOJISET
YUHTENIO ONPEICIINTh, KAKUE UMEHHO CTPYKTYpPHBIE €IMHHIBI CTAHIAPTa HE YCBOCHBI JaHHBIM
LIKOJIBHUKOM, a TAKKE€ Ka4€CTBO YCBOCHMS COJEPKATENbHON JIMHUY KJIacca B IIEJIOM U BOBpEMs
CKOPPEKTHUPOBATh YUEOHBII Mpolecc.

IloaroToBka ywammxcss K WTOTOBOM aTTECTallMM HAa4yMHACTCA HA JTOM JTare, Korjaa
YUUTENb OTPA0ATHIBACT C YHALTUMHUCS YUEOHBIH IEMEHT COJIepKaHUsl U3y4aeMOro MaTepHaia.

JUia  umoeosoco TectupoBaHMsa 3anaHuil ypoBHs C He mpegHasHaueHa HU OJHA
KOMIIBIOTEpHAs! ITporpaMMa. BbINoJIHEHUE 3aJaHUi ATOrO YPOBHS CII0KHOCTHU IIPEAYCMATPUBACT
YMEHHME DPELIaTh KaK THUIIOBBIC, TaK M HECTaHJApTHBIE 3aJaud. [ IOCKOJIBKY YyYEHUK MOMKET
IIPEUI0KUTh COOCTBEHHBIN OPUIMHAJIBHBIN CIOCOO pEIIeHUs] UM JOIYCTUTh OIINOKY TOJIBKO B
MaTeMaTU4YECKUX pacueTax, TO, UCXOJsd U3 NMPHUHLHUIA LeeCO00pa3sHOCTH, 3TOT ITall KOHTPOJIS
3HaHUH cielyeT NPOBOJAUTH B TPAJAULMOHHON (opMe, 4TOObl yUUTENb MOT Pa300paThCs B CYTH
JOIYIIEHHBIX OIMOOK U JJaTh HEOOXOIUMbIE MOSICHEHUS YUEHUKY.

HToroBble TeCTbl MO MNpPEAMETY IIUPOKO IPEACTABIECHBl B E€XEroJHBIX COOPHUKAX
KOHTPOJIbHO-U3MEPUTENIbHBIX MaTepuanoB MuHuctepcrBa oOpasoBaHus PO u Ha caiite
nHpopMarmonHoi noaaepkku I'NA.

JUis  caMOCTOSTENIBHOIO CO3/IaHUSl KOMIBIOTEPHBIX TECTOB (TNPHIJIOKEHHUS I1aKeTa
Microsoft Office/MS Excel, MS Power Point mnu komMmnbploTepHON OOONIOYKH JAJIS CO3TAHUS
TecToB, HarpuMmep «KoHcTpykTOop TecToB 2.5%», «AccucteHT II», «Mactep Tect»).

Pe3ynpTaThl 00y4eHUs] XUMHM JOJDKHBI COOTBETCTBOBATH OOLIUM 3ajayaM IpeaMeTa U
TpeOOBAHUAM K €r0 YCBOEHHIO.

Pesynprathl 0O0y4yeHUs OLIEHUBAIOTCS MO MNATHOAIBHOM cucteme. Ilpm onenke
YUUTBIBAOTCS CIEAYIOLINE KAaUECTBEHHBIE I0KA3aTEIN OTBETOB!

e nIyOMHA (COOTBETCTBHE H3YYCHHBIM TEOPETHUECKAM O0OOIICHUSM);

e  OCO3HAHHOCTH (COOTBETCTBHE TpPEOYeMBIM B MporpaMMe YMEHHUSM NPUMEHSTH ITONyYEHHYIO
HHPOPMAITHIO);



e  TIOJHOTa (COOTBETCTBHE 00BEMY ITPOrpaMMBI M MHYOPMAIUHU YYEOHNKA).

[Ipu oueHKe YYUTHIBAIOTCS YHCIO H XapakTep OMMOOK (CYIIECTBEHHbIE WIH
HECYLIECTBEHHbIE):

cywecmeennvie ouwuOKY CBSI3aHBI ¢ HEJOCTATOYHOM ITyOMHON M OCO3HAHHOCTHIO OTBETA
(HampuMep, yYEHUK HENPABWIBHO yKa3all OCHOBHBIE MPU3HAKH MTOHATHUH, SIBJICHUHN, XapaKTepHbIE
CBOWMCTBA BEIIECTB, HEMPABMILHO C(HOPMYIUPOBAT 3aKOH, IPABUJIO U T.II. MJIM YYEHUK HE CMOT
MIPUMEHUTh TEOPETUUYECKUE 3HAHMS JJIl OOBSICHEHUS U IPEJICKa3aHMsl SBJICHUM, YCTaHOBJICHUS
IPUYMHHO-CIICICTBEHHBIX CBS3€H, CPaBHEHUS M KIIacCU(DUKAIIUH SIBICHUH U T. 11.).

HecyujecmeenHvle OuUOKY OTIPENEIIAI0TCA HETIOJIHOTON OTBeTa (Hanpumep, ynyuieHue us3
BHJIa KaKOTO-IM00 HeXapaKTepHOTo (akTa MpU OMUCAHUM BELIECTBA, rpoiecca). K HUM MoXHO
OTHECTU OTOBOPKH, OIMHUCKHU, JOIMYILEHHbIE TI0 HEBHUMATEIBHOCTU (HampuMep, Ha ABa U Oosee
YpaBHEHHUs peaklUui B MOJHOM MOHHOM BHJE JIONYILEHA OJHA OIIMOKa B 0003HAYEHHMHU 3apsja
HOHA).

Pe3ynbrarel 00yueHus NPOBEPSIIOTCS B MPOLIECCE YCTHBIX M NUCHbMEHHBIX OTBETOB
oOyuaronuxcs, a TakXke NP BBIMOJTHEHUN UMU XUMUYECKOTO SKCIIEPUMEHTA.

OueHka TeopeTn4ecKnuX 3HAHUH
OTmerka «5»:
OTBET IOJIHBIN U MPAaBWIbHBIA HA OCHOBAaHUY U3YYECHHBIX TEOPHUI;
MaTepuag H3JI0KEH B OIpPENelIeHHON JIOTUYECKOW TOCIeI0BAaTEIbHOCTH, JIUTEPATypHBIM
SI3BIKOM;
OTBET CaMOCTOSTEIbHBIN.
OTmeTka «4»:
OTBET MOJIHBIM U MPAaBWIbHBIN HA OCHOBAHUM U3YYEHHBIX TEOPHIL;
MaTepHall U3JI0)KEH B OIPEIEICHHON JIOTUYECKON MOCIEI0BATEIIBHOCTH, IPU 3TOM JOIIYILEHBI
JIBE-TPH HECYILECTBEHHbIE OIIMOKH, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.
OT1merka «3»:
OTBET IOJIHBIH, HO IIPU OSTOM JIONMYIIEHAa CYIIECTBEHHas OLIMOKA MM OTBET HEINOJIHBIH,
HECBSI3HBIN.
OTmeTka «2»:
IpU OTBeTe OOHAPYXEHO HEMOHMMAaHHE OOYYaroLIUMCS OCHOBHOTO COJEP’KaHHUs y4eOHOTIo
MaTepualia WM JIOMyLIEHbl CYIIECTBEHHbIC OIIMOKH, KOTOPbIE YYalllUHCs HE MOXKET UCIPABUTh
IIPY HABOJAIIMX BONIPOCAX YUUTENS WIN OTCYTCTBUE OTBETA.
OneHka IKCIepUMEHTAJIbHBIX YMEHHUI

OneHka CTaBUTCS Ha OCHOBAaHMM HAOJNIOJEHMS 3a OOy4yarOIIMMCS M NMHCBMEHHOI'O OTYeTa 3a
pabory.
OT1meTka «5»:
paloTa BBINOJIHEHA MTOJIHOCTBIO M MPaBUIIBHO, ClIeNIaHbl IPAaBUIIbHbBIE HAOIIOAEHUS 1 BHIBOJIBL;
HKCIEPUMEHT TMPOBEJEH MO IUIaHy C YYETOM TEXHUKU O€30MacHOCTH M MpaBHsl paboThl ¢
BEIL[ECTBAMU U 000pYIOBaHHEM;
MIPOSIBJICHBI OPraHU3aLMOHHO-TPYAOBbIE YMEHHs (IIOIEP)KUBAIOTCS YUCTOTa paboyero Mecra u
MOPAZIOK Ha CTOJIE, SKOHOMHO UCTIOJIb3YIOTCS PEAKTHBBI).

OTMeTKka «4»:
paboTa BBIMOJHEHA MPABUIBHO, CAETAaHbl MPABHIILHBIE HAOMIOJEHUS M BBIBOJABI, HO MPU ITOM
AKCIIEPUMEHT MPOBEJIEH HE MOJHOCTHIO WK AOMYIIEHBI HECYIIIECTBEHHBIC OMINOKU B paboTe



BEII[ECTBAMHU M 000PYJIOBAHHEM.
O1meTka «3»:
paboTa BBITIOJHEHA MPABWJIBHO HE MEHEE YeM HAIOJOBHHY WJIHM JOMYIIeHA CYIIECTBEHHAS
omuOKa B X0/i¢ IKCIIEPUMEHTA, B 00BACHEHUH, B OPOPMIICHHH PaOOThI, B COOIIONECHUH TTPABHI
TEXHUKH 0€30TIaCHOCTH MPH paboTe ¢ BEIIECTBAMU M O00OpYyIOBAaHUEM, KOTOpask MCIPABIISCTCS
10 TpeOOBAHUIO YUUTEIIS.
OT1meTka «2»:
JOMyIIeHbI ABe (M 0oJiee) CYIIECTBCHHBIE OIMMOKKA B XOJE DKCIECPUMEHTa, B OOBSCHCHHH, B
opopmiieHHH pabOThl, B COOJIOJCHWHM TIPaBWJI TEXHHKU OE30TacHOCTH Ipu pabore ¢
BEII[ECTBAMU M 000PY/I0BaHUEM, KOTOPBIC YIAIIUNCS HE MOXKET UCITPABHUTH JaKe M0 TPEOOBAHUIO
yauTensl Wi paboTa HE BBINIOJNHEHA, y OOYYaroIIerocss OTCYTCTBYIOT AKCIEPHUMEHTATbHBIC
YMEHHUS.
OuneHka yMeHHii pemaTh YKCIePUMEHTAIbLHBIE 32/1a4H
OTmerka «5»:
TJTaH PENICHHS COCTABIICH TPABHIILHO,
MIPABWIIBHO OCYIIECTBIICH MOA00P XHMHUECKAX PEAKTUBOB U 000PYIOBAHHS,
JTAHO TTOJTHOEC OOBSICHEHUE U CJICITAHBI BBIBO/IHI.
OTmerka «4»:
TJTaH PENICHHS COCTABIICH TPABHIILHO,
MPABWJIBHO OCYIIECTBIICH TOJ00p XWMHYECKUX PEAKTHBOB W OOOpPYIOBaHUSA, TIPH 3TOM
JOTYIIEHO He 60Jiee NBYX HECYIIECTBEHHBIX OIMTMOOK B OOBSICHEHHH U BHIBOJIAX.
OtrMmeTka «3»:
IJIaH PEIIeHUs COCTABIIEH MPaBUIILHO;
MPaBUJIBHO OCYIIECTBJIEH MOA00p XMMHUYECKHMX PEAaKTUBOB M OOOpYyIOBaHUS, HO AOMYyIIEHA
CylIecTBeHHasl OIIMOKa B 0ObSICHEHUU U BBIBOJAX.
OTmeTKa «2»:
JomyIieHbl ABe (M 0oJiee) CylecTBEHHbIC OMMOKKM B IUIAHE PEIICHUs, B TI0J00PEe XUMUUYECKHUX
PEaKTUBOB U 000pyI0BaHUS, B 00bSICHEHUHU U BHIBOJAX WM 3a/1a4a HE pellieHa.
OueHka yMeHMi peliaTh pacyeTHbIe 3a1a4M
OTmerka «5»:
B JIOTUYECKOM PACCYXKICHHM M pEUIeHMH HeT OIIMOOK, 3ajadya pelleHa palroHaIbHbIM
crocobom.
OT1meTka «4»:
B JIOTMYECKOM DACCYKICHHUH W PEIICHWH HET CYIIECTBEHHBIX OMIMOOK, HO 3agada perieHa
HEepalMOHAIBHBIM CIIOCOO0M HIIH JAOMYIIEHO He 6oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ot1metka «3»:
B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO OMYIIIEHA CYIIECTBEHHAs OIInOKa
B MaTeMaTHYECKHUX pacyeTax.
OTmeTKa «2»:
HMMEIOTCS CYIECTBEHHBIE OIIMOKHU B JIOTHYECKOM PACCYKACHUU U PELICHUH UITU 3a7a4ya He
pelieHa.
OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
OT1meTka «5»:
OTBET IOJIHBII U MPABUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIITHOKA.
OT1meTka «4»:
OTBET HETOJIHBIN WU IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.



OTMmeTka «3»:

pa60Ta BBIIIOJIHCHA HE MCHCC UCM HAIIOJIOBHHY, AJOITyIICHA OJHA CYIICCTBCHHAA omInoKa u JABC-

TP HECYIIECTBEHHBIE.
OTMeTKa «2»:

pa60Ta BBIIIOJIHCHA MCHEC UCM HAIIOJIOBHHY HJIM COACPIKHUT HCCKOJIBKO CYIICCTBCHHBIX OIINO0K

M padoTa He BBIITOJIHEHA.

[Ipn olleHKE BBINOIHEHUS NHCbMEHHON KOHTPOJIBHON pPabOThl HEOOXOIUMO YUHUTHIBATh

TpeOoBaHUs eIMHOTO OphorpadhuIecKoro pexxnuma.

OTMeTka 3a UTOTOBYIO KOHTPOJBHYIO paOOTy KOPPEKTUPYET MPEIIISCTBYIONIUE OTMETKU 3a

94EeTBEPTh, TIOJIYTOJIUE, TO/I.
OueHka 3a TECTOBYIO padoTy:
«5»: 90% — 100 %
«d»: 72% - 89 %
«3»: 50% - 71 %.

Tectbl, cocrosiiue M3 AT BOINPOCOB MOKHO HCIIOJIB30BATh IIOCIIE H3Yy4EHUs MaTepuaia
Kaxaoro ypoka. Tect u3z 10—15 BonmpocoB ucnonp3yercs il NEPUOANIECKOrO0 KOHTPOJs. Tect
3 20—30 BompocoB HEOOXOAMMO MCIIOJB30BaTh JJISi UTOrOBOTO KOHTpoJs. IIpu oneHuBanuu

WCTIOJIB3YETCsI CIIeMYIONIast IIKaja;
JJIsl TeCTa U3 MATH BONPOCOB

HET OIIMOOK — OLIEHKA «5»;

OJIHA OIIMOKA - OLIEHKa «4»;

JIBE OITNOKU — OIIEHKA «3»;

TP OIIMOKH — OIICHKA «2).

nJis Tecta u3 30 Bonmpocos:

25—30 paBUIIBHBIX OTBETOB — OIICHKA «5»;

19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»);

13—18 npaBUIBHBIX OTBETOB — OIICHKA «3»;

MEHBIIIE 12 MPaBUIIbHBIX OTBETOB

OIlCHKA

«2»






	Цель курса - вооружение учащихся основами химических знаний, необходимых для повседневной жизни, производственной деятельности, продолжения образования, правильной ориентации и поведении в окружающей среде, внесение существенного вклада в развитие нау...
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