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INOACHUTEJIbBHASA 3AIIMCKA.

[TpumepHas mporpamma xumuu it 11 kiacca o0OmieoOpa3oBaTeIbHBIX YUPEKIACHUN CO3/1aHa
Ha OCHOBE (elepaibHOTO KOMIIOHEHTa TOCYAapCTBEHHOIO CTaHAapTa cpeaHero (TMOJIHOTO)
obmero oOpaszoBanms. Ona pa3paboTaHa B  IENIX  KOHKPETH3AIMH  COJEpKAHUS
00pa30oBaTeNbHOTO CTaHJIapTa, JaeT HPUMEPHOE paclpeielicHue Y4eOHBIX YacoB IO
pasienaM Kypca H PEKOMECHIYEMYIO TIOCJIEIOBATEILHOCTh H3YYCHHS TEM C y4eTOM
MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOTO Ipolecca, BO3PACTHBIX
0COOCHHOCTEH ydammxcs. B TpuMepHOH mporpamMme OIMpeaesicH IepedYeHb JIEeMOHCTpAIUi,
7a00paTOPHBIX OIBITOB, MPAKTUYECKUX 3aHATHH M pacyeTHBIX 3a7ady. B OCHOBY Kypca
TIOJIO’KEHBI UJICH:

. MaTepHUAILHOTO €IMHCTBA B3aUMOCBSI3U OOBEKTOB U SIBJICHHUH MPUPOJIBL;

. B3aMMOCBSI3U COCTaBa, CTPOCHUS, CBOWCTB, MOJIYYCHHUS U TPUMCHEHUS BEIIECTB U
MaTepHaoB;

. BEIyIICH pOJIM TEOPETHUCCKUX 3HAHUU NS OOBSCHEHUS M TPOTHO3UPOBAHUS

XUMHYECKHX SBJICHUN, OLIEHKN UX MPAKTUYECKON 3HAYHMMOCTH;
" pa3BUTHUS XUMUYECKOW HAyKU M MPOU3BOJICTBA XMMUYECKUX BELIECTB  MaTe -pHAJIOB
JUIS YAOBJETBOPEHUSI HACYILIHBIX HNOTPEOHOCTEN YeaoBeKa M OOLIecTBa, YTO CIOCOOCTBYET
PELICHUIO III00AIBHBIX IPOOJIEM COBPEMEHHOCTH;

° TE€HETHYECKOMN CBI3H MCKAY BCHICCTBAMU.

OCHOBHBIMU HpO6JIeMaMI/I XUMHHU ABJIAIOTCA HM3Y4YCHUE COCTaBa MW CTpPOCHHUA BCHICCTB,
3aBUCHUMOCTH HUX CBOHCTB OT CTpPOEHHs, KOHCTPYHPOBAaHHE BEILIECTB C 3aJaHHBIMU
CBOMCTBaMHU, HCCIEIOBaHUE 3aKOHOMEPHOCTEH XUMMYECKMX MpeBpalleHu u myrei
yIpaBJIeHUsT UMM B LEIAX MOJYyYEHMs BEIIECTB, MaTepHalioB, SHEPIUU. Y4yeOHOe cojliepiKaHHue
npeaMeTa CTPYKTYpHUpPOBaHO Mo MNATH Ojokam: MeToasl NO3HAaHUS B XHUMHHU;
TCOpeTI/I‘-IGCKI/Ie OCHOBBI XUMUH, HeOpFaHI/I‘-IeCKafl XUMU, OpFaHI/I‘IeCKaH XUMU, XUMUS U )KA3HB.

Hayqenue XUMUU 8 WKoae Ha 6a30680M YPOBHE HAnpaeleHo Ha docmuoicerue Cﬂe()y}ou;ux L{@Jl@ﬁ.’

. OCBOCHHUE 3HAHUIN O XMMHUUYECKOHN COCTABIAIOIIEH €CTECTBEHHO-HAYYHON KAPTUHBI
Mupa, BaXKHEHIIINX XUMHYECKUX MMOHATUAX, 3aKOHAX U TCOPUIX;

° OoBJIa€HUC YMECHUAMHU MIPHUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIsA 00BICHEHHUS
p33H006paSHI)IX XUMHUYECKUX SIBJICHHI W CBOWCTB BCIICCTB, OLICHKH POJM XUMHUHU B PA3BUTUH
COBpPEMECHHBIX TEXHOJIOTHUH 1 IMOJIYUCHHHU HOBBIX MATCPUAJIOB;

. pa3BUTHE T[I03HABATENbHBIX HWHTEPECOB M WHTEIJIEKTYalbHBIX CIIOCOOHOETeH B
MPOIECCe CaMOCTOATEIBHOTO MPHOOPETEHHS XMMHUYECKHX 3HAHUW C HCIOJIb30BaHUEM
pPa3IUYHBIX UCTOYHUKOB MH(OpMAITMU, B TOM YHCII€ KOMITBIOTEPHBIX;

® BOCIIUTAHHUEC y6e)K)IeHHOCTI/I B ITO3UTUBHOU poJin XUMHU B JKH3HU COBPEMCHHOI'O
oburecTBa, HEOOXOIMMOCTH XUMUUECKHU I'PAaMOTHOT'0'OTHOIIIEHHSI K CBOEMY 3/I0pOBbIO U
OKpYXaIoILIEH cpele;

. NpUMeHEeHHEe TOJIyYeHHBIX 3HAHWW W yYMeHMil Ui Oe30MacHOro WCIOJIb30BaHMUS
BCIIECTB W MAaTepUaJIOB B OBITY, CEIHCKOM XO3SHCTBE M Ha IPOU3BOJCTBE, PCIICHUS
MNpaKTUYCCKHUX 3a/la4 B HOBCCHHCBHOﬁ JKU3HU, TPpCAYIPCIKIACHUA HBHCHHﬁ, HaHOCAIINUX BpCa
3JI0POBBIO YEJIOBEKA U OKPYXKAIOLICH Cpefe.



OO0mey4eOHbIe YMEHUsl, HABBIKH U CIIOCO0BI 1eSITEJIbHOCTH

[IpumepHass mporpamMma mnpeaycMaTpuBacT (GOPMHUPOBAHHE Y YYaIIUXCS OONIeydyeOHBIX
YMEHUH U HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AEATENBHOCTH U KIIIOUEBBIX KOMIETeHIM. B aToM
HaIpaBJIEHUU IPUOPUTETAMU AJIs y4eOHOro mpeaMera «XHMHUS» B cTaplied mikosie Ha 06a30BOM
YPOBHE SBISIOTCSA: YMEHHE CaMOCTOATEIBHO M MOTHBHUPOBAaHHO OPTraHU30BBIBATH CBOIO
[I03HABATENIbHYIO JEATEIbHOCTh (OT MOCTAHOBKM LI€JIM 1O IOJIYYEHHUS] U OLEHKU Pe3yJIbTaTa);
MCTIOJb30BAHUE 3JIEMEHTOB NPUYUHHO-CIEIACTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAIBHOTO
aHaln3a; ONpEeAeICHUE CYIIHOCTHBIX XapaKTEePUCTUK HM3ydaeMoro OOBEKTa; yMEHHe
pa3BepHyTO OOOCHOBBIBAaTh CY)KJIECHMsI, JaBaThb OIPEIECIECHUS, NPUBOJAUTH JOKA3aTENbCTBA;
OLICHUBAaHUE M KOPPEKTUPOBKA CBOEro IOBEJACHUS B OKpYXKaroUIell cpene, BHIIOJIHEHUE B
IPAKTUYECKOW JESITeNIbHOCTH W B IIOBCEJHEBHON JKM3HM HKOJIOIMYECKMX TpeOOBaHMIA;
UCIOJIb30BaHUE MYJIBTUMEIUMHBIX PECYpPCOB U KOMIBIOTEPHBIX TEXHOJOTMH a1 00paboTKH,
neperayy, cUcTeMaTu3aluuu HH(OpPMaLMU, co3aHus 0a3 JaHHBIX, NPE3CHTALUU pe3yJbTaTOB
II03HABATEJIbHON U IPAKTUUECKOU ACATEIBHOCTH.

HlkonpHBIN Kypc XxuMuu (0a30Bbli ypoBeHb) B 11 kimacce paccuntan Ha 68 y4yeOHbIX yacoB (2
yaca B Hejmenro). JlaHHas KOHIEHTpUYecKas mporpamma onoOpena DenepaibHBIM SKCIEPTHBIM
COBETOM M pEKOMEHJI0BaHa MuHucrepcTBoM oOpa3oBanust Poccuiickoit @Penepauuu i
0011e00pa30BaTeabHbIX Y4€OHBIX 3aBEJICHUM.

N3yuaeTrcs mporpaMMHBIA MaTepuana 1O HOBOMY y4yeOHUKY Xumuu Juist 11 kiacca aBTOpOB
I''E.Pynzutuca u @.I.@enpamana, npoweamemy skcneptusy PAH, PAO wu Bowemmem B
®denepanbHblil NepeyeHb y4eOHHUKOB, PEKOMEHOBaHHBIX MUHHUCTEPCTBOM 00pa3oBaHUs U HAYKU
P® k ucnonp3oBaHuIo B 00111€00pa30BaTEIbHOM IIpOLIECCE B 00111€00Pa30BaTENbHBIX YUPESKICHUSAX.

[Iporpamma mo xumum it 11 ki1 00meoOpa3oBaTebHOTO YUPEKACHUS SBISETCS JIOTHYECKUM
MIPOJIOJDKEHUEM aBTOPCKOTO Kypca Jlsi OCHOBHOM mikoJibl. [loaTomMy oHa pa3zpaborana ¢ ornopoi Ha
kypc xumun 8§-9-10ki. PesynpraromM 3TOro SIBHJIOCH TO, YTO HEKOTOpPHIE, B OCHOBHOM
TEOPETUYECKHE TEeMbl Kypca XMMUU OCHOBHOMW IIKOJIBI PACCMaTPHUBAIOTCSl CHOBA, HO yXe Ha Oosee
BBICOKOM YpPOBHE, pPAaCIIUPEHHOM U YINIyOJeHHOM. OTO Jeiaercs C ILeiblo (OpMUPOBaHUSA
LEJIOCTHOM XUMHUYECKOM KapTUHBI MHUpa U Ui 00ecreueHus] IPEEeMCTBEHHOCTH MEKYy OCHOBHOM M
CTapIlel CTyNeHsIMH 00yUYeHHUSsI.

B 11 knacce B OCHOBHOM 3aKpeIUISIOTCS U YIIIyOJSIOTCS 3HAHUS MO OO0LIed M HeopraHuyeckKou
XUMHUM: nepuogudeckuii 3akoH U Ilepuogmdeckass cucrtemMa XMMHUYECKMX — DIIEMEHTOB
JA.1.MenzneneeBa B CBeTe Y4Y€HUS O CTPOCHHMHM AaTOMa, CTPOCHHE BELIECTBA, 3aKOHOMEPHOCTHU
NPOTEKaHNUs XUMHUYECKUX PpEaKlMi, OCHOBHBIE CBEJEHHUS O MeETellaX U HeMeTalliaX, CTPOCHHH
CBOICTBaxX UX COEMHEHUH, SKOJIOTUYECKHE aCIIEKThl IPUMEHEHHUSI HEOPTaHUYECKUX BELIECTB.

Peanuszanus qaHHoN mporpaMMel B IIpoliecce 00y4eHus MO3BOJISIET YUaIUMCSl YCBOUTD KITFOUEBbIE
XUMHUYECKHE KOMIIETEHLIUU U MTOHATh POJIb XUMHUHU CPEAM JAPYIHX HAYK O MPUPOAE, 3HAUECHUE €€ I
4eJI0BEYECTBA.

[TpakTuyeckue pabOTHI U J1AOOPATOPHBIE OMBITHI CIIY)KAaT CPEICTBOM 3aKpEIUIEHUS YMEHUN U
HaBBIKOB, a TAK)X€ MO3BOJISAIOT OCYIIECTBUTH KOHTPOJIb 32 KAUECTBOM UX C(HOPMHUPOBAHHOCTH.

Cucrema 3ajaHnl TOTOBUT y4alllUXcs K IPOMEKYTOUYHOM M UTOrOBOM arrectauuu. Kpome Toro, k
TpaJWLMOHHBIM BOIIPOCAM M 3aJaHUSIM J100aBIIEHBI 33/1aHUs, COOTBETCTBYIOIIME TpeboBanusm EI'D,
YTO JaeT rapaHTUIO0 KaYeCTBEHHON MOJATOTOBKU K aTTeCTalluu, B ToM unciie B popme EID.
Pe3epBHOe BpeMs (5uacoB) OTBEZEHBI Ha MPOBEACHHE UTOTOBOTO TeCTUPOBaHUs 3a Kypc 11 kiacca B
dopmare EI'D, Ha perieHne KaueCTBEHHBIX M PACUETHBIX 337a4 pa3HBIX TUIIOB.

JIUTEPATYPA
Y4ye0Ho — MeTOAMYEeCKUH KOMILJIEKT .



2.

Pymsutuc I'.E., I'.E.®enpaman. Xumus. 11 kmacc O0mas XxuMust: y4eOHUK JTsT
obmieoOpazoBarenbHbIx yupexaenuii / [.E. Pynsuruc, @.I'.@enpaman. — M.: IIpocsenienue,
2011

Paneuxwuii A.M. lngaktuyeckuit MaTepuain no xumun 10-11: mocobue ns1 yunrens /A.M.

Paneuxuii — M.: [Ipocsenienue, 2010

JlonoJIHUTeIbHAS JTUTepaTypa

Epemun B.B. COopHuK 32124 1 yITpaKHEHUN IO XUMUU: IIKOJIHBIA KypC —

M.: OO0 «Mup u obpazoBanuey, 2009.

CasuH I'.A. OnumnuagHele 3aaHus 1o oprauuueckoil xumuu. 10-11 knacca - Bonrorpan:
Yuurens, 2008.

Kopomenko A.C., [looporun P.I'.. Xumus. Jlnnaktudeckue marepuainsl. 10-11 kmaccsl

— M., BJIAIOC, 2010

VYueOnsiii quck. BupryanpHas mkona Kupuiia u Medonus. «Ypoku xumun 8-9Kkiacc»

Mocksa, OOO «Hbto Menua Jlxxenepeitra» 2007t

Y4eOHplli JHUCK «XUMHUYECKHH OJKCIepuMeHT" MeTonuueckue peKOMEHIAIud 10
HCITOJIb30BAaHUIO MUKPOJA00OPATOPUH TSI XUMUYECKOTO IKCIIEPUMEHTA. «DK3aMeH-Menuay
2012 rox

Buneoduinbm «Xumust s11eMeHTOB-HeMeTa1oB» Mocka Buaeoctyaus «KBAPT» 2007 rog.
Buneounntoctpanuu «lIkonpHbIN XUMUYECKUN dKciepuMeHT. Heopranuueckass Xxumus» (B
YyeThIpex Auckax). Mocksa TenekoMmanusi «CoBpeMeHHas TymaHuTapHas akagemusi» 20081
Buneoonsitel. OGpa3oBarenbHas KoJeKIus. «Xumus st Bcex XXI. Xumuyeckue OmnbIThI
co B3peIBOM 1 0e3» MockBa OO0 «1C-ITabmumuar» 2006T.

Buneopmibm «Onexrtponutuueckas aucconuauus» Bupeoctymus «KBAPT» Mocksa
2010rop.

Komnnekuus npezentanuii: «TexHuka 6€30MacHOCTH Ha YpOKax XUMHUNy; «Bemukue
yueHble-XUMUKN»; «lIpocTeie BemecTBay;«Metamibi»;«Hemeramby;«lllenounsie
METaJUTb»; «ATFOMUHUNY; « K ene30»»; « XuMu4Yeckre CBOMCTBa MeTaITOB»;«Cepa u ee
coequHeHUsY; «Kucnopony; «Dochop u ero coequHeHUs»; «A30T U €r0 COSAUHEHUSI;
«["anorenny; «Knaccudukanus HeopraHn4eckux BeniecTy; «OpraHuueckrue BEeUlecTBa.
Knaccudukanus»; «[IpenensHsbiii yrieBoaopoaby; «HenpeaenbHble yraeBoA0POIbI»;
«HedT1b»; «Oprannueckue kuciaotol»; «benkny; «Kupbl. DPupbim.

EI'D3-2016, EI'D-2017. Xumus: TemaTuueckie TpeHupoBouHble 3a1anus. — M.:OKCMO,

DJIEKTPOHHBIE Pecypchl
himikatus.ru — Bugeoreka 1o XuMun
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http://opengia.ru/ - oTKpbITHIN OaHK 3a1aHUI
http://85.142.162.126/0s/xmodules/qprint/index.php?proj= oTkpbIThIi 6ank 3aganuit GUITN
«Enunas xomteknus [{uppossix O6pazoBatenbubix PecypcoBy (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — sxypaan «Xumusy».
Www.edioSs.ru — Di1oc — HEHTp AUCTAHIIMOHHOTO 00pa3oBaHuUs
www.km.ru/education - yaeOHbIe MaTepuasl U cioBapu Ha caidte «Kupumt u Medoanii»
http://djvu-inf.narod.ru/ - snekrpornas GuOIHOTEKA
http://www.alhimik.ru/room.html - Anxumuk



TPEBOBAHHUA K YPOBHIO IIOJJI' OTOBKH BBIIITYCKHHUKOB

B pe3yJbTaTe H3YYCHUSA XUMHUHU YUYCHHK HOJKECH 3HATH/IOHUMATH

PO/1b Xumuu 6 ecmecmeosnanuu, €€ CBI3b C ApyruMmu €CTECCTBCHHBIMU HayKaMH, 3HAMCHHUC B
KHU3HU COBPEMCHHOI'O O6IJ.[CCTBa;

saxicnellue Xumuieckue NOHAmMuUA', BEIECTBO, XUMUUYECKUN DJIEMEHT, aToM, MOJIEKYJa,
Macca aTOMOB M MOJIEKYJI, UOH, PaJuKal, aNIOTPOIUsl, HyKJIUIbI U U30TOIbI, aTOMHBIE ,V-, p-,
d-opOurtanu, XUMHYECKas CBSI3b, OJIGKTPOOTPHUIATEIBHOCTh, BAJCHTHOCTh, CTEICHb
OKHUCJIEHUs, TuOpuau3anus opOurtaneil, NpOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJ, MOJb,
MoJIIpHasi Macca, MOJISIpHBIH 00bEM, BELIECTBA MOJEKYJISIPHOTO M HEMOJEKYJISPHOTO
CTPOCHHUSI, KOMIUIEKCHBIE COCIMHEHUSI, JUCIEPCHBIE CHCTEMbl, HWCTUHHBIC PaCTBOPHI,
ANIEKTPOJIUTUYECKAS JIUCCOIMAIMSA, KHCJIOTHO-OCHOBHBIE PEAaKIUH B BOJHBIX pPACTBOpAX,
TUAPONIN3, OKUCICHHE U BOCCTAHOBIEHHUE, SJEKTPOJIHN3, CKOPOCTh XHWMHUYECKOW peakiuH,
MEXaHHU3M pEeaKlnu, KaTajan3, TeIIoBoi 3PPEeKT peakiuu, SHTANBINS, TEII0OTa 00pa30BaHMUs,
SHTPOMNUS, XUMHUYECKOE pPAaBHOBECHE, KOHCTAaHTAa pPaBHOBECHUS, YIJIEPOJIHBI CKEJeT,
dbyHKIMOHAIbHAS TPYIa, TOMOJOTUS, CTPYKTypHass M TPOCTPAHCTBEHHAs HW30MeEpHs,
WHAYKTUBHBIA U Me30MEpHBIN 3D (PeKThl, 31eKTpodui. HykIeohuia. OCHOBHbIE THUIIBI PEAKIIHIA
B HEOPraHUYECKOM U OpPraHNYeCKON XUMUU;

OCHOG6HblE 3AKOHbL Xumuu: 3aKOH COXpPaHCHUA MAaCChbl BCUICCTB, Hepnonnqecxnﬁ 3aKOH, 3aKOH
IIOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO, 3aKOH Fecca, 3aKOH ﬂeﬁCTBYMIHHX MaCC B KMHCTHKC
U TCPMOJUHAMHUKE,

OCHOG6HblEe meopuu xumuu: CTpoOCHUA aTOMa, XUMHYECKOH CBsI3H, BHGKTPOHHTHHGCKOﬁ JAUCCO-
ouamuu, KHCIOT H OCHOBaHHﬁ, CTPOCHUA  OPraHUYCCKHX COCIUHECHUH (BKJ'II-OLIaH
CTepeOXI/IMI/IIO), XUMHUYCCKYIO KUHCTUKY U XUMUYCCKYIO TCPMOJANHAMUKY

Kaaccugpukayuio u HOMEHKIamypy HeOpraHMIeCKuX U OpraHUueCKUX COEIUHEHMUI;
npupooOHble UCMOYHUKU YTTIEBOJOPOOB U CIIOCOOBI UX MEpepadboT Ku;

eeulecmea u mMamepuaivl, WUPOKO UCHOIb3YeMble 6 NPAKMUKe: OCHOBHBIE METaUIbl U
CriaBbl, TpaduTt, KBapIll, CTEKJIO, IIEMEHT, MHHEpPAJIbHbIE YIOOpEHHS, MUHEpaJIbHBIE U
OpTraHWYECKUE KUCIIOTHI, IIEJI0YH, aMMHUaK, YIIIeBOJAOPOIbI, (DeHOJI, aHWIIUH, METAHOJI, ITAHOI,
STUJICHTIIUKOJb, TIWLEPUH, (OpMalIbIETH, alleTalIbJIeTH I, aleTOH, TJI0K03a, caxaposa,
KpaxMmaj, KJeT4aTka, AaMUHOKUCIOTHI, OCJIKH, WCKYCCTBEHHBIE BOJIOKHA, Kay4dyKH,
MJIACTMACCHI, )KUPBI, MbLIa U MOIOIIIUE CPE/ICTBA;

yMeTh
Ha3b16amp V3YYCHHBIC BEIIECTBA [10 «TPUBUATIBHOW» U MEXIYHAPOJIHON HOMEHKIIATYPaM;

onpeoenams: BAJCHTHOCTb U CTENEHb OKUCIEHUSI XMMHUYECKUX JIEMEHTOB, 3apsi/i UOHA, THUII
XAMHYECKOU CBSI3M, IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, THUIl KPUCTAUIMYECKON PELIETKH,
XapakTep Ccpeapl B BOAHBIX PACTBOpPAxX, OKHUCIUTEIb W BOCCTAHOBUTENb, HAIPaBJICHUE
CMEIICHUS pPaBHOBECHS TOJ| BIUSHUEM pa3IUYHBIX (AKTOPOB, HM30MEPHI U TOMOJIOTH,
MPUHAJIC)KHOCTh BELIECTB K PA3JUYHBIM KJlacCaM OPraHUYECKUX COEAUHEHHUM, XapakTep
B3aMMHOTO BJIMSIHUS aTOMOB B MOJIEKYJIaX, TUIbI PEAKIIUI B HEOPraHUYECKON U OPTraHUYECKOU
XHMHH,

Xapakmepuzoeams: S- , p- ¥ «i-3JIEMEHTHI 110 UX TOJI0KEHUIO B TIEPUOIHUCCKOM CUCTEME
JI.N.Menneneena; o0Ime XUMHIECKHE CBOMCTBA METAJNIOB, HEMETAJIIIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUI; CTPOCHHE U CBOMCTBA OPraHUYECKUX COETUHEHHI



(YyrneBomopooB, CIUPTOB, (EHOJIOB, albJAECTHAOB U KETOHOB, KAPOOHOBBIX KHCIIOT, aMUHOB,
AMUHOKHCIIOT U YTJIEBOJIOB);

00bACHAMB: 3aBUCUMOCTb CBOMCTB XUMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX UM BEIICCTB OT
MoJoKeHuss B mnepuoaudeckod cucreme J[.M. MenneneeBa; 3aBUCUMOCTb CBOWMCTB
HEOPraHWYECKHX BEIIECTB OT MX COCTaBa M CTPOCHHS; MPUPOAY U CHOCOOBI 0Opa3oBaHMS
XUMUYECKOW CBSI3U; 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIuu OT Pa3IMYHBIX (PaKTOpPOB,
PEaKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHH OT CTPOCHUS UX MOJICKYJT;

6bINOJIHAMb XUMUYECCKUIL IKcnepumernm 110: PACIIO3HABAHUTIO BaKHEHIIINX HCOPTraHNYCCKUX
H OPraHUYC€CKHUX BEIICCTB, IIOJYUCHUIO KOHKPETHBIX BEIICCTB, OTHOCAIIMUXCS K HM3YYCHHBIM
Kj1accaM COCHHHCHHﬁ;

nPO60OUmb PacUEThl 10 XUMHUECKUM (POpMyJIaM B ypaBHEHHUSM PEaKLIUii;

ocyuecmenamey CaMOCTOSITENIbHBIN TTOMCK XUMUYECKON HH(OPMAIIMHK C CIIOJIb30BAaHUEM Pas3-
JUYHBIX ~ WUCTOYHMKOB  (CIIPAaBOYHBIX, HAYYHBIX W  HAYYHO-TIOMYJISIPHBIX  W3JAHHIA,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); HCIOIB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUH JIJIs1 00paboTKU M mepenadyd MHPOPMALUU U €€ MPEICTABICHHS B Pa3IMYHBIX
dopmax;

HCIIOJb30BaATDH l'lpl/IOﬁpeTeHHble 3HAHUA U YMCHHUA B HpaKTH‘leCKOﬁ aedATeNb -
HOCTH M MOBCEJHEBHOM KM3HMU IJI5:

IMMOHUMAHUS TJIOOAJIBHEIX HpO6JIeM, CTOAINMX TMEpCa YCIOBCYCCTBOM: JOKOJOIMYCCKHX,
SHCPICTUUCCKHX U CBIPLCBBIX;

00BACHEHHUST XUMHUYECKHUX HBHCHHﬁ, IMPpOUCXOAIUX B IIPUPOAC, 6LITy " Ha ITPOU3BOACTBC,

OKOJIOTMYCCKH I'PaMOTHOI'O ITIOBCACHUS B OKPY)KEII-OH_Ieﬁ cpeac;

OLICHKH BJIMSHUS XMMHUYECKOI'O 3arpsi3HEHHsI OKPYXKAIOLIEH Cpellbl HA OPraHMW3M YEJIOBEKa U
JpyTue )KUBbIE OPTaHU3MBI;

0e30macHoil paboThI C BEIIECTBAMHU B JTAOOPATOPHH, OBITY U HA IIPOU3BOJICTBE;

ONpeaACIICHNUA BO3MOXKHOCTHU ITPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX
" OIICHKHU UX HOCHGI{CTBHﬁ;

pacrio3HaBaHUA U H,Z[eHTPI(bHKaI.IPIPI BaKHEHUIIINX BEIIECTB U MaTCpHaJIOB;

OLICHKH Ka4€CTBa MUTHEBOM BOJBI U OTAEIBHBIX MUILIEBHIX IMPOAYKTOB;

KPUTUYECKOW OIIEHKH JOCTOBEPHOCTH XHUMHYECKOW WHGOpMAIMK, TOCTyNaromen u3
pa3IMYHBIX HICTOYHHUKOB.






KajenagapHuo — TeM aTTH4ecKoe IJIAHHPOBaHUE YPOKOB Kypca «O0miast xumush» (0a30BbIii YPOBEHb) MO YUeOHUKY

I'.E.Pyn3utuca, ®.I'.-®eabamana. 11 kaacce. 68 4u/rox (2 4/nen.; 7 4 — pe3epBHoe Bpemsl)

Ne Xumuueckuii Homawnee
n/n Tema ypoka IKCnepumMenm pecypcol 3a0anue
Tema 1. Baxueilinue XuMmuyeckue NOHATHS U 3aK0HBI (3 1)
Atom. Xumuueckuid sneMeHT. M3oronel. [IpocTeie §1, Ne 1-3,¢.7
1 Huck Nel «ATom u MoJIeKyay.
CJIO’KHBIE BEIIECTBA.
KOH COXPaHEHUS MaccChl B TB, 3aKOH COXPaHCHUS U 2, Neo gal,c.

2 3aKkoH coxpaHe acChl BEILIECTB, 3AKOH COXPAHE Jlitcx Nel «AToM 1 MoreKyra. §2, Ne7, 3anaual,c.7,

MPEBPAILCHUS SHEPTUHU TP XUMUUECKUX PEAKIUSX. Al1-A3 KM
KOH IIOCTOSIHCTB TaBa. B TBa MOJICKYJISIPHOI'O U 2, Neo qyal,c.
3 3aKoH MOCTOSHCTBA cOcTaBa. BeriecTBa MoOJEeKyIspHOTO Tlitex Nel «Atom 1 mortexymay. JlHck §2, Ne7, 3amaua2,c.7
HEMOJICKYIIADHOI'O CTPOCHHMA. Nel3 «Teoperndeckas Xumusl,
HCOpraHndeckKas XuMus, OpraHn4eCKas
XUMUS»
Tema 2. llepuoguveckuii 3aKOH U ePHOIUYECKAS] CHCTEMA
xumudecknx ieMeHToB /I. . MenaesieeBa Ha OCHOBE YUEHHSI O CTPOCHUM aTOMOB (5 4)

1/4 3, 3aIIMCH B TETPAIN
OCO0EHHOCTH pa3MeEIIeHHUS JICKTPOHOB 10 OPOUTAIIAM B Huck Ne7 «Xnmust obmiast n 33, P
aToMax MaJibIX U 60HLI.HI/IX HepI/IOZLOB. HEOpraHuveckas. HpeSeHTaL{I/Iﬂ.

«CTpoeHue BelecTBa»
2/5 3, 3aIKCH B TETPaAIH
DHepreTuyeckue ypoBHH, moaypoBHu. CBssb [13 u I1C ¢ Huck N7 «Xumus oOmast u 33, PalH,
N HEOPraHHYECKAs» 3ajaya, c.22
TEOpHEN CTPOEHUS aTOMOB.
2 qa4

3/6 [Tonoxenue B [1C Bogopoa, 1aHTaHOMUI0B, aKTUHOUJIOB U Jlrtck No7 «Xuust ofimas i §§2,3, 3amavad,
HCKYCCTBEHHO MOJTYYEHHBIX 3JIEMEHTOB. HEOpraHHYECKas» c.223amnucu B

terpaan,Ne§--10, ¢.22

417
BaneHTHOCTH U BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. Huck Ne7 «Xumust oOuwast u §5, Ne13-14, ¢.22

HEOpraHnyeckas»

5/8 Pemenne pacueTHsIX 3a7a4. Boiuucienus maccsl, obvema

uiu Kojauvecmea eewiecmeda no uzeecmmou maccee, 06‘b€./l/ly
uiu Kojiudecmsey eewecmea 00HO020 U3 eCcmynueuiux 6
PEAKYUIO UIU NOTIYUUBWUXCA 6 pe3ylibmame peaKkyuu.

IToB.§4,5, 3amauu 3,5




Tema 3. Ctpoenue BemecTBa (9 1)

1/9 .

Bupl u MmexaHu3Mbl 00pa30BaHMsI XUMHYECKOU CBSI3H. Huck Ne7 «Xumus obmias u §6, Nel-4, c.41
HCOpraHuyeckas», Hpe3eHTauml:
((CTpOCHI/Ie BCHICCTBA», «XuMHu4eckas
CBA3b».

2/10 . y
XapakTepUCTUKNA XUMHUYECKOHN CBSI3HU. [pesentanus: «cTopus XUMHUYECKOI §6, 3anmcu

CBA3U».

311 - 7, Ne5-6, c.41
Ilpocmpancmeennoe cmpoenue MoieKy Heop2aHUuyecKux u MemoncTpanuu Ipesenranus: «CTpoeHHe BEIIECTBA» §7, Ne5-6, c.
Op2aHUYecKUx eeuecms. - Mozemu

MOJICKYJI
HU30MEpPOB,
T'OMOJIOT'OB.
412 i : 8, Ne 7.8, c.41
TuIbl KPUCTATUTUYECKHUX PEIICTOK M CBOMCTBA BEIIECTB. JlemoncTpanunu [pesenramun: «CTpoenne BemmecTsay, §8, Ne 7.8, c.41,
. Mognenu «XuM. cBs3b. Kpucrannuueckue 3ajgaun 1,2, c.41
HOHHBIX, PCHICTKI».
aTOMHBIX,
MOJICKYJIAPHBIX
u
METAJUIMYECCKUX
KPHCTAITHYECK
UX PEIETOK.
5/13 [TprauHBEl MHOTOOOpPA3Msl BEIIECTB. §9, Ne 9, c.41
09, c.
Pemenue pacyeTHbIX 3a1a4 «Boviuucienue maccol ’ ’
(konuuecmea seujecmasa, 00vema) nPoOYKma peakyuu, eciu
0J15 €20 NOyY4eHUs OaH pacmeop ¢ ONpeoeieHHOU MACCOBO
0oJiell UCXOOHO20 BeUlecmaear.

6/14

JlucnepcHbie CUCTEMBI. HAemoncTpanuu § 10, Nel10-13, c.42
. Db dexr
Tunpans.

7/15
Ilpakmuueckas padoma Nel: ITpurotroBieHre pacTBOPOB C [Tog. [IpaBuna Th
3aIaHHON MOJISIPHOW KOHIIEHTPALHEH.

8/16 [Tos. §§ 1-9,3anucu B

O6o06muienne o TemaM: «BaxxHeiine XuMUYECKHe MOHATHUS
u 3akoHbl. [13 u [IC Ha ocHOBe yueHHs O CTPOSHUH aTOMOB.
CtpoeHue BeniecTBa».

TeTpamu




9/17

Koumponvnasa paooma Nel «Baxueniie XUMUIECKUE
noHsTus 1 3akoHbl. [13 u [1C Ha OCHOBE y4eHUs O CTPOEHUH
aToMoB. CTpOEHHE BEIIECTBAY.

3amaual

Tema

4. Xumnueckue peakuuu (13 1)

1/18 11, Ne 3,6, c.48

Ananusz pesynomamos x/p Nel. Huck Ne7 «Xumus obmas u S11, ) e 43 ’
Heoprauudeckasy, IlpesenTanus: 3aja4a 1, C.
CyIIHOCTh M KJIACCU(PHUKALUS XUMUYICSCKUX PEAKITHIA. «Knaccuuiarus XMMHICCKHX PEaKIHuii»

2/19 11, Ne 4,8, c.48

OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH. Huck Ne7 «Xumus obmias u S11, 5 > ’
Heopranuueckasy, [Ipesenranus: «OBPy. 3a/ada
3/20 . . y 812, 1o c.52, Ne 2,5,
CKOpOCTB XUMHUYCCKUX pPCAKIUU, €€ 3aBUCHUMOCTDb OT Hemoncrpanmnu. IIpesentanus: «BnusHue ycnouii Ha 62 1 63
y 3aBHUCUMOCTH CKOPOCTb PEAKLIMID». C.04,3a1a4a 1, C.
pa3nuIHBIX (DAaKTOPOB. 3aKOH Oelcm8yUWUX MACC.
CKOPOCTH PEaKIHHU OT
KOHILEHTPAIMH
TEMIEPATYPBL

4/21 §12, Ne 5,6, .62,

Karanus u KaTaau3aTopsl. Hemoncrpauun. 2. ¢.63, /p Ne2
Pasnoxenue 3ajiaqa 2, .03, I/p A\e
TIepOKCU/IA BOAOPOIA Ha c.76
B IIPUCYTCTBHH
KaTaIu3aropa.

5/22 [ToBTOpuTH §12
Ilpakmuueckaa padoma Ne2: BiusiHue pa3nnuHbIX P 3
(haKTOPOB HAa CKOPOCTh XUMHUYECKOM PEaKITHH.

6/23 §13, Ne 7, ¢.63, 3a1aua
XuMHUYeckoe paBHOBECHE. [IpesenTanus: «Xumuyeckoe 3. .63

paBHOBECHEY. > C.

7/24 §13, Ne 8, ¢.63
YcnoBus CMCHICHUA XUMHWYCCKOI'0 paBHOBECHUA. HpI/IHHI/IH
Jle llaTense.

8/25 . ) . §14, Ne 10,11 ¢.63,
HpOI/I3BOI[CTBO CCPHOU KUCIIOTHI KOHTAKTHBIM CIIOCO0OOM. Buneoponuk: «IIpou3BOACTBO CepHOM

KHUCJIOTB. 3amava 4, ¢.63

9/26 JleMOHCTpALUH. §15,16, Ne 3,4,5.6,

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I Jucconuanms.

Omnpenenenne cpeabl
pacTBopa C MOMOIIIBIO
YHHBEPCAIHHOTO
HWHIUKATOpA.

Juck NeS. 7 «BonHble pecypcol», «XuMuUs
o01ast 1 HeopraHu4eckasn»

IPK: yuensie 1.A.Kabaykos, B.A.

Kuctsakosckuit, JI.1. Menaeneer

c.68, 3amaua 1, 3, c.68




10/27

Peakuuu noHHoro ooMeHa.

Jlabopamopubri
onvim Nol.

[IpoBenenue peakuuii
HOHHOTO OOMEHa ISt

Juck No7 «Xumus o61rast u
HEOpraHUYecKas,

§17, Ne 2.3, ¢.74,
3amaya 2, ¢.74

XapaKTepUCTUKU
CBOICTB
OJICKTPOJIMTOB.
11/28 . §18, Ne 4-11, c.74
Tuoponus opearnuueckux u HeOPeaHUUecKux coeOuHeHul. Juck No5: «Comm, nipeseHTarus ’ 3 7’ A ’
«'mponns comeit» 3ajaqa 5, C.
12/29 Pemienue pacueTHbIX 3a7a4 no meme. « Boiuucnenus [ToBToputh §11-18,
maccwl (Koauvecmea eewyecmad, 00vema) npooyKma 3ajaya 3
peaxkyuu, eciu U38eCmHa Macca UCX0OHO20 8euecmad,
cooeparcawye2o onpeoesieHHyI0 00N NpUMeceliy.
13/30 3agava 4
Kxoumponvnas paooma no meme «Teopemuueckue
OCHOGHL XUMUUY.
HEOPT'AHUYECKAS XUMUA
Tema 5. Metanasl (13 4)
1/31 Ananuz pe3ynbmamos umozoeotl K/p. HAemoncTpanuu. C.77-78, Ne 1-4, ¢.88,
O3HAKOMITCHHE C Jluck Ne2 «BermecTBa 1 ux
OO01mas XxapakTepucTUKa METaJJIOB. oGpasman eramon | 1PeBPaILCHIDY, [pesentai 3anaya 1, ¢.89
o ((MCTaJ'IJ'IbI», «HonyquI/Ie MCTaJIJIOB».
U UX COCAUHCHUU.
Jlabopamopuuwiii
onvtm No2:
3HAKOMCTBO C
O6paSLIaMI/I METaAJIJIOB
U UX pynamH (pabota
C KOJUTIEKITUSIMH).
2/32 XUMHUYECKHE CBOMCTBA METAJLIOB. Tabnuia-cxema 7 Ha
Huck Nell «BupryansHas nabopatopus
.78, 3amucH B TETpagu
IPK: bekeros H.H.
3/33 19, rabnuma 4, ¢.79
OO11re criocoObl MOTYyYCHHS METALIOB. [IpesenTamnus «MeTamis» 319, ’ ’
Ne 5-6, c.88,
4/34 JdeMmoncTpauuu. §19, Tabnuma 4, ¢.79, Ne 5-

3J'ICKTpOJ'II/13 pPacTBOPOB U paACIIaBOB BCIICCTB.

DNEeKTPOJN3 pacTBOpa
xyopuna meau(IT).

[TpesenTtanus «NEKTPOIH3»

10, ¢.88-89, 3agaun 2-3,
c.89




5/35

Tonsamue o kopposuu memannos. Cnocobwi 3auumul om
KOppO3UU.

JdeMoHcTpanuu.
OmnBITH IO KOPPO3UH
METaJJIOB U 3aIIUTE
OT Hee.

IIpesentanus «Koppo3ust MeTaioB.

3aimra oT KOppo3um»

§20, Ne 11-13, ¢.89,
3amauu 4-5, ¢.89

6/36 §21, tabmura 5, ¢.92-
MerTasisl TIaBHBIX HoATrpyI (A- ) I1IC Huck Ne7 «Xumust oOwas u ’ ’
pymit (A-rpym) HEOpraHuYeCKasn, 96, Ne 1-10, ¢.97-98,
3amauu 1-3, ¢.98
7/37 . HemoHncTpanuu. §21, Tabmura 5, ¢.92-
XHUMHUYECKUE CBOWCTBA METAJJIOB IVIaBHBIX ITOATPYIIT (A- BzaumoeiicTBre Huck No7 «Xumust ob1mast 1
96, Ne 1-10, ¢.97-98,
prHH) HC IEI0YHBIX 1 HEOpraHn4eckas»,
LIEJT0YHO3EMEIIBHBIX 3ajradn 1-3’ c.98
METaJIJIOB C BOJIOM.
8/38 22,23, Ne 1-3, 4,
Mertannsl nodounsix noarpynin (b-rpynm) [1C Huck N7 «Xnmust obmast 1 3 118 13
HEOPraHUYECKAs», c.116,3ana4a 1, 5, C.
118
9/39 . HAemoncrpanuu. §24,26,27, ynp.c.118,
XUMHUECKHE CBOMCTBA METAJLIOB: ME/IU, [INHKA, JKEJe3a, BsaumozeiicTere HAuck Ne7 «Xumust oOwmast 1
HEOPraHUYECKas 3agada 2, 4.5, c. 118
Xpoma, HUKess, niamuHbl. MEJIU C KHCTOPOAOM 1 ’
cepoil.
Jlabopamopubwii
onbim Ne3:
Bsaumoneiicteue
IIMHKAa " KeJie3a C
pacTBOpaM KUCJIOT U
IIEJIOYEN.
10/40 o §29, Tabmuier 13-14,
KCHUJIbl U THAPOKCHIBI METAJIIOB. No 16-18, c.118,
3amada 6
11/41 C §28, Tabmwuier 10-12,
IIaBBI METAJLIOB. No 13-15, c.118
Pemenue pacueTHbIX 3a1a4 no meme. «Pacuemul no
XUMUYECKUM YDABHEHUSAM, CE53AHHbIEe C MACCOBOIL 00.1€ll
6b1X00a RPOOYKMA peaxyuu Om meopemudecKu
B03MOMNCHO20 ).
12/42 IosTopuTs §19-29,

O0600meHue 110 Teme: «MeTayibly.

3aJaHueC B TCTpaaun




13/43

Koumponvnasa paooma Ne3 no meme: «Memannwr».

3amaua 5

Tema 6. Hemetannl (8 1)

1/44 Ananusz pesynomamos x/p Ne3. Aemoncrpanun. §30, Tabnuma 15, no
XUMHUYECKHUE 3JIEMEHTBI — HEMETALIIbI OSpasust neweramnon. | Aok o2 «Dettieorsa i i c.123, Ne2ul13a
I JIBL. Jlabopamopnuiii oneum | TPCBPAIICHUS, : > o= >

Ne4: 3HaKOMCTBO € c.138.
o0pa3namMu HeMETaJIOB
" UX NPpUPOJIHBIMHU
coeMHeHnsIMH (paboTa
C KOJUICKIIMSIMH).

2145 CtpoeHue U CBOMCTBA MPOCTHIX BEIIECTB — HEMETAILIOB. HemouncTpanuu. §30, Tabmuirer 16-19,
Topenue cepbi, Jluck Ne2 «BemecTBa 1 ux 13 B. c.138. sagaua 1
docdopa, xenesa, TPEBPAILCHIT, > €129, 53
MarHuvs B KUCJIOpPOJEL.

3/46 Bogopoaasie coemnHeHUsT HEMETAILIOB. §32, 3amaua 3, c.138

4/47 OKcHIBl HEMETAIIOB. HAemoncrpanuu. §31, mo ¢.132, Ne5.,6,
O6pasupr OKCHI0B 13 6 3amaua 2, c.138
HEMCTAJIJIOB.

4 Ku »KaIue KUCIOTHI. Nemoncrpanuu. I, Ne 10, c.1

5/48 CTOPOICOMEPIRALIHE KHCIO O6pasip! Juck Ne3 «KucIIoTBI 1 OCHOBaHUS, §31, Ne 8,9,10, c.138
KUCJIOpOoACOACpIKAUX
KHUCIIOT.

6/49 OxucauTeNbHbIE CBOMCTBA a30THOM M CEPHOM KHUCIIOT. . §31, 3aganus no

[IpesenTanust «OKUCTUTENBHBIE CBOHCTBA
a30THOM KHCIOTEL». KapTo4iKam
7/50 PelreHne kauecTBEHHBIX U PACUETHBIX 33/1a4, CXEM Jlabopamopnsuii onvim [ToBTOpUTH §30-32,
< Ne§: Pacno3HaBaHue
MIPEBPAICHHH. XHOpHI0B, Cy b haTon, 3a/IaHUE B TETPAIU

KapOOHATOB.

8/51 Konumponvnas paboma Ne4 no meme: «Hememannor». 3amaua 4

Tema 7. T'eHeTHUeCcKas CBSI3b HEOPraHUYECKHX M oprannveckux BemiecTn. [lpaktukym (12 u)

1/52 Ananus pesynomamos k/p Ne4. §33, 3amanus no
I'eHeTHyeckas CBSA3b HEOPraHMYESCKUX M OPraHUICCKUX KapTOYKaM
BEILIECTB.

2/53 YpoK- NpakKTUKYM: COCTaBJIEHHE U OCYIIECTBICHUE CXEM §33, 3amanue a, 0, B,

npeBpatieHuii. [Ipuemsl oOpamieHus ¢ 1a60paTopHBIM
obopynoBanueM u nipasuia Th.

c.143




3/54 Ilpakmuueckasn paboma Ne3: Peuienue C. 144
IKCIIEPUMEHTAIBHBIX 33724 110 HEOPTraHUIECKONH XUMUHU.
Pacrnio3HaBaHue HEOPraHUYECKUX BEIICCTB.
4/55 Ilpakmuueckasa paboma Ne3: Peuienue C. 144
AKCIEPUMEHTAIBHBIX 33124 10 HEOPTaHMYECKOW XUMUH.
OcyIecTBIIeHHE TPEBPANICHII HEOPTaHNYECKUX BEIICCTB.
5/56 Ilpakmuueckasn paooma Ned: Peuienue C. 144 -145
IKCIIEPUMEHTAIBHBIX 33124 TI0 OPTraHUYEeCKONH XUMUHU.
Pacrnio3HaBaHue OpraHMYEeCKUX BEIIECTB.
6/57 Ilpakmuueckasa paboma Ned: Peuienue C. 144-145
AKCIIEPUMEHTAIBHBIX 33124 10 OPraHUYECKOW XMMUHU.
OcyIecTBICHHE TPEBPANICHUI OPraHUIEeCKIX BEIICCTB.
7/58 Ilpakmuueckaa padoma Ne5: PeuieHnne pacueTHbIX 3a]1a4. C. 145
8/59 Ilpakmuueckaa padoma Ne5: PeuieHne npakTHUECKUX C. 145
pacYeTHBIX 3ajad.
9/60 Ilpakmuueckan paboma Ne6: Ilonydyenue, coOupanue u C. 145-146
pacro3HaBaHKEe ra30B - HEOPraHUYECKHUX BEIICCTB.
10/61 | IIpakmuueckas paboma Ne6: Ilonyduenue, coOupanue u C. 145-146
pacro3HaBaHKE ra30B - OPraHUYECKHUX BEIICCTB.
11/62 AHaNHU3 ¥ OTYETHI 110 BBITTOJIHEHUIO TPAKTHKYMA. OTYeT
12/63 | O6o6iienue 1o Teme: «I eHeTHYeCKast CBSA3b [ToBTOpUTE §33,
HEOPraHMYECKUX M OpraHuvecKux BemiecTs. [IpakTukymy». 3a/laHue 10 TETPaIn
64 KoHTpo/IbHOE TeCTUPOBAHHUE MO KYPCY:
«O0mas xumus» B popmare EI'D.
65-66 Pemenne pacueTHbIX 3a7a4 pa3HbIX THIIOB. Pemenne sanat no
Pemenne kauecTBEHHBIX 3a7ad. KapTovKam
Pemenue 3aga4d mo
KapTOoyKaM
67 - 68 | TectupoBanue B popmate EI'D. bnanku EI'D
bianku EI'D

[Tporpamma no xumuu B 11 kacce BBIOTHSACTCS 32 CUET YIUIOTHEHUS yueOHOro Marepuaina: Y poku Ne65 u 66; Ne67 n 68 oO6beanHeHb!




Kaneﬂnapﬂo-TeMaanecxoe INIAaHUPOBaHUE YPOKOB

kypca Xumus. 11 kiaace

(yrayosaenue 3HaHuil 60a30B0ro yposHs o yueo0nuky I'.E. Pynzuruca, @.I'.-®enbamana)

34 gaca (1 yac B HejeJI10)

Ne
n/n ILlenwv ypoxa H3yuaemwie 6onpocut
Tema ypoka
1 | 3aKOHBI M IOHATHUS XUMHUH PaccMoTpeTh HCTOPHUECKUH acTIeKT ATOMHO-MOJIEKYJISIPHOE YUCHUE; 3aKOH
CTaHOBJICHUS] ATOMHO-MOJICKYJISIPHOTO COXpaHEHHSI MAcChl BEIIECTBA; 3aKOH
YUYEHHUSI, 3aKOHOB U TIOHSATHIHA MOCTOSIHCTBA COCTaBa BEIIECTBA; 3aKOH
ABoraapo, ra3oBbi¢ 3aKOHbI; 3aKOH
HKBHBAJICHTOB
2 | CemuHap «3aKOHBI ¥ OHSATHS XUMUI 3akpenuTh 3HAHHA 110 TeMEe, IPUMEHUTh UX | PelieHue pacueTHbIX 3a/1a4 C IPUMEHEHHEM
JUISL PELICHUS] BOIIPOCOB M 3324 OCHOBHBIX 3aKOHOB XMMHUH
3 | ATOM - ClIOXHAsl YacTUIa PaccMoTpeTh 10Ka3aTebCTBa CI0KHOCTH SInpo u 3neKTpOHHAsE 000JI0YKa; ICKTPOHHBI,
CTPOCHUS aTOMa, YBOJIFOIHIO HAYYHBIX MPOTOHBI, HEUTPOHBI; MUKPOMHP B MAaKPOMHUD;
B3IUISZIOB JyaJi3M 4acTUIl MUKPOMHUPA
4 | CocTosTHHE DJIEKTPOHOB B aTOME. PaccmoTpeTh TBOHCTBEHHOCTh YaCTHIL DNEeKTPOHHOE 00JIAKO U OpPOHTAIIb; KBAHTOBHIE
DNEeKTPOHHBIE KOHPHUTYpAIIMA aTOMOB. MHUKPOMHPA, SHEPTETHYECKYIO yuca; Gopmel opouTaneii (S,p,d.f);
XapaKTEPUCTHKY JIEKTPOHOB B aTOME YHEPreTUYecKUe YPOBHU U NOAYPOBHHU;
PaccMoTpeTh 2JIeKTpOHHBIC U TpapUYecKrue | CTPOCHHUE AIEKTPOHHBIX 000JI0YEeK aTOMOB
(GOpMyIIBI aTOMOB XMMUYECKUX DIIEMEHTOB | DJIEKTPOHHBIE (POPMYIIBI AaTOMOB XUMHUYECKHX
MaJIbIX U OOJIBIIUX TIEPHOJIOB anemMeHToB; npuHnun [laymu, npasuio I'yHna;
ANEKTPOHHO-Tpadudeckue GopmyIsl;
ANIEKTPOHHAS! KJIACCU(PHUKAIIUS ITIEMEHTOB:
s,p,d,f-cemetiicTBa
5 | BaneHTHbIe BO3MOKHOCTH aTOMOB XUMHUeCKHX | HayuuTh mpeamonaraTs BaJleHTHBIC BasieHTHBIE 37IEKTPOHBI; BaJICHTHBIC

9JICMCHTOB

BO3MO>XHOCTH aTOMOB Ha OCHOBaHUU
AJIEKTPOHHOH U rpadudeckoil popmyIibl

BO3MO>XHOCTH aTOMOB, O6y0J’IOBJ’I€HHBIG YHUCIIOM
HECITapCHHBIX 3JICKTPOHOB, HCTIOACIICHHBIX
QJICKTPOHHBLIX I1ap, HAJITMYUEM CBO60}1HI)IX
Op6I/ITaHeI71; CpaBHCHHC MOHATUN «BaJIECHTHOCTB)
N «CTCIICHb OKUCJICHUS»




[Tepuonuueckuii 3akon u Ileprnonnueckas
CHCTEMa B CBETE YUCHHS O CTPOCHUH aTOMa

PaCCMOTpeTB HCTOPUYCCKHUEC CBEACHUA 00
OTKPBITUHM 3aKOHA U €T0 COBPCMCHHYIO

(hOpMYITUPOBKY

[Ipennoceuiku otkpeiThs 113; nepBas
dbopmynuposka [13; ropuzoHTaBEHAS ,
BEepTHUKAJIbHAS , AMArOHAJIbHAS 3aKOHOMEPHOCTH;
13 u cTpoenue aroma; BTopasi GOpMyJIUPOBKA
I13; IIC u ctpoeHue atoma; TpeThs
dbopmynupoBka [13; 3Hauenne padot
MenpeneeBa 1715 pa3BUTHS HAYKU

7 | Bunel xumuueckux cBszen. Tumsl O6006uWUTh, yriIyOuTh, pacIMpUTh 3HaHUSA 0 | IOHHAs XUMUYecKas CBSI3b U HOHHBIE
KPUCTAJJINYECKUX PELIETOK BHJaX XMMHYECKOH CBS3H, TUIIAX KPUCTAJJINYECKHE PEIIETKH; KOBAJICHTHAS X.CB.;
KPUCTATIMYECKUX PELIETOK aTOMHBIE U MOJIEKYJISIPHBIE KPUCTAININYECKUE
peLIEeTKH
Mertainnueckast XuM.CB.M METANINYECKUE
KPUCTAJTINYECKHE PEIIETKH; MEKMOJIEKYJIIpHAs
Y BHYTPUMOJIEKYJISIpHAsI XUM.CB.
8 | I'mOpuamsanus opbutaneit. ['eomerpust Mosiekyn | 3aKpenuTh 3HAHUS yHaIUuXcs O Sp°-ru6. y ankaHoB, BOJIBI, aMMHAKa, aIMa3a; SP°
rudpuau3aluy aTOMHBIX OpOUTanel Ha — y coelMHeHMH Oopa, alIkeHOB, apPEHOB,
OCHOBaHUU JITOpPUTMa rMOpUIN3aLUY; JMEHOB U rpaduTa; SP - y COeTUHEHUI
HayuuTs npeanonarats reOMETpHIO Oeppuius, allKMHOB U KapOuHa. ['eomeTpus
YaCTHILIBI. MOJIEKYJI OPraHU4YECKUX U HEOPTaHUYECKUX
BELIECTB
9 Teopus XUMHUYECKOTO CTPOCHHS OpraHudeckux | O000MUTE CBEIEHUS O CTPOCHUU [Ipeanoceuiku coznanus TCH; ocHOBHBIE
COEIMHEHUN OpPraHMYECKUX COCIUHEHMI; H30MEpHS, II0JIO’KEHHU S, BUJbI U30MEPUHN; U30MEPHSI B
B3alMHOE BJIMSIHHE aTOMOB U TPYIIIl aTOMOB | HEOPraHUYECKON XMMHUU; B3aUMHOE BIHUSIHUE
aTOMOB B MOJIEKYJIaX BEILECTB
10 | Knaccudukanus XUMUYECKAX PEAKITHA B O0606mHUTh U PACHIMPUTD 3HAHUS O [TonsiTHE O XNMHUYECKOW PEAKLINH; €€ OTINYHE
OpPraHUYECKON XUMUHU XUMHUYECKUX PEAKLUAX B OPraHNYECKOU OT SIIEPHOM peakluy; TUIBI PEAKIIUA,
XUMUHI XapaKTepHbIE AJI1 OPTaHUYECKHX BEIIECTB
11 | Knaccudukanus XUMHYECKUX pEaKIfii B O600UMTh U paCIIMPUTh 3HAHUS O Peakuuu, naymue ¢ ”3MEHEHUEM COCTaBa BE-Ba;
HEOpPraHUYECKON XUMHUU XUMHUYECKHUX PEAKIUIX IS 10 U3MEHEHMIO CTETIEHU OKHUCIEHUS; IO
HEOPraHUUYECKUX BEIECTB TeIuI0BOMY 3 (eKTY; 0 HAPaBJICHUIO; IO BUILY
SHEPTUH U Jp.
12 | OkucauTenbHO-BOCCTAaHOBUTEIbHbIE PEAKIINN Cucrematuzuposarts 3HaHus 0 OBP CreneHpb OKHCICHUS; Kilaccu(UKaLus peakiuii B

(OBP)

CBETE 2JIEKTPOHHOM TEOPUH; OTIOPHBIE MOHATHUS




teopuu OBP;

MeTto[ 371eKTpOHHOTO OaaHca, METO
nonypeakuuii; OBP Ha npumepe opraHnyecKux
BELIECTB

13 | DHepreTrka XUMHUYECKUX PeaKLUi PaccmoTpeTs npuyMHBI IPOTEKAHUS 3aKOH COXpaHEHMsI SHEPTUU; IK30- U
XMMHUYECKUX PEaKLMi; HAy4YUuTh pelaTh SHIOTEPMHUYECKUE PEAKIINH; TEIIOBOM 3(pdeKT;
pacueTHbIE 3a/1a4M 110 TEME TEPMOXUMHUYECKHUE YPABHEHHUS, TEIUIOTA

00pa3oBaHMsl; SHTAIBIHS, YHTPOIIUS, 3aKOH
I'ecca

14 | CxkopocTh XMMHUYECKUX peaKlui O06001mMThH U PACHIUPUTD 3HAHUS O ITonsiTHE O CKOPOCTH X.p.; CKOPOCTH F'OMO- U
CKOPOCTH XUMUYECKUX PEAKIUM; reTepOre€HHBIX PEAKIIUN; YHEPTUs aKTUBALUY;
PaccmotpeTs GakTopsl, H3MEHSOINE @daxTOopHl: MPUPOAA pearupyrolx BELECTB,
CKOPOCTb XUMHUYECKUX PEAKLUH, HAYUYNUTh TEMIIEPATypa, KOHLICHTPALUs, KaTaJIn3aTophI;
pelaTh pacyeTHbIE 3aJ]a4u 110 TEME MEXaHHM3M I'OMO U T€TEpPOre€HHOI0 KaTaiusa;

(bepMeHTbI, HHTHOUTOPBI, KATAIUTUYECKHUE S1IbI

15 | ObpaTuMOCTh XMMUUYECKUX PEAKLIUH. O06001mMTh U PACHIUPUTD 3HAHUS O PaBHOBECHBIE KOHIICHTPALUH, JUHAMUYHOCTb

XUMHYECKOE PaBHOBECHE XMMHUYECKOM paBHOBecuu. Pemare XMMHYECKOTO PABHOBECHUSI, KOHCTAHTA
pacueTHbIe 3aja4uu paBHOBeCHSI; PaKTOPBI CMEIIEHHSI pABHOBECHS:
KOHLIEHTpALUs, 1aBJICHUE, TEMIIEPATYPA;
MIPUHIINII
JIE Ilarense

16 | Pemenue 3a1a4 Mo XUMHYECKOW KHHETHKE 3aKpenuTh yMEHHUS peliaTh 3aJa4 Mo Pemenue pacueTHbIX 3a7a4 IO XUMHUYECKON
XMMHYECKON KHHETHKE KHHETUKE

17 | UctunHHbBIE pacTBOPHI AKTyanu3upoBaTh 3HaHUS OOyyaroluxcst 0 | Buabl HCTUHHBIX PacTBOPOB; 3aBUCUMOCTh
pacTBopax, paCTBOPUMOCTH, ITPOLIECCE PacTBOPUMOCTH OT (PaKTOPOB; CIIOCOOBI
pacTBOPEHHMSI, KOJTUYECTBEHHBIX BBIPQKEHUS] KOHIIEHTPAIUU
XapaKTepUCTHKaX PacTBOPOB

18 | Pemenue 3ama4 o reme «PacTBops» Hayuuts oOyuaroniuxcs npuMeHsTh 3HaHus | Pemenue pacueTHbIX 3a7jad 10 TeMe
0 KOHIIGHTPALUAX JUIs PELIeHUs pacueTHbIX | «PacTBophI»: 3a1aun 6€3 XUMHUYECKOTO
3aj1a4 B3aMMOJICHCTBUS; 34l C XUMUYECKUM

B3alMOJIEIICTBEM PacTBOPOB
19 | Teopust 31€KTPOIUTUYECKOMN TUCCOLUAIINN AKTyanu3upoBaTh 3HaHUS oO0ydaronmxcs o | Teopust 271eKTPOTUTUYECKON AUCCOLUAIINH,

JuCcoluralmu, CBOMCTBaX OJICKTPOJIUTOB,
YMCHUS COCTABJIATH YPABHCHUA

YpaBHCHUA AUCCOLIMalU; CUJIBHBIC U cita0ObIe
QJICKTPOJINTBI, KOHCTAHTA JUCCOLIMAINN,




JIHUCCOLMAIMY 1 HOHHOTO 0OOMEHa

peaKIy HOHHOT'O 0OMEHa; BOJAOPOIHBIN
IoKa3aTellb

20 | I'mpponu3 HeOpraHUYECKUX BEILECTB CdopmupoBaTh NOHITHE O THAPOJIU3E, I'naponn3 HeOpraHMYECKUX BEIIECTB, BUIbI
COCTaBJICHUE YPAaBHEHUN IMIPOIIN3A, TUIPOJIN3a, ypaBHEHUS THIPOIIN3a;
oIlpeielIeHue Cpejibl pacTBOpa OIlpeJIeJIEHUE Cpe/ibl PacTBOpa

21 | I'maponu3 opraHMYECKUX BEIECTB O6006uTH U YyrITyOUTh 3HAHUS VYpaBHEHUsI THAPOIIN3A [IPEICTABUTENEH
00y4aroIuXxcst 0 TUAPOIU3E OPraHUYECKUX | Pa3IMYHbIX KJIACCOB OPraHMUYECKUX BEIECTB,
BEIIECTB IIPOJYKTHI THIPOIIN3A

22 | DnexTponus CdopmupoBaTh npecTaBieHue DJEeKTPOJIN3 PacIuIaBOB U PACTBOPOB
00y4aroIuxcs 0 MPOLECCE IEKTPOIIN3A, HEOpPraHMYECKUX U OPraHu4eCKUX
YMEHHUE COCTABIATh YPAaBHEHUS AHOIHBIX U | 3JIEKTPOJIUTOB; BUABI U MIPOAYKTHI JIEKTPOJIN3A
KaTO/HBIX [IPOLIECCOB, CYMMAapHBIX (KaTOHBIE U AHOJHBIE ITPOLIECCHI)

IPOLIECCOB 3JEKTPOJIU3a

23 | Knaccugukaius HEOPraHn4eCKUX BEIECTB AKTyanusupoBaTh, CHCTEMaTU3UPOBATh OcHOBHBbIE KJ1acChl HEOPraHUYECKUX BEILECTB,
3HaHUs 00y4YarOUINXCS O KIacCu(pUKALUH UX COCTaB , CTPOEHHE, HOMEHKIIATypa
HEOPraHUYECKUX BEIIECTB

24 | Knaccuduxkanus opraHi4ecKux BeIeCTB AKTyanu3upoBaTh, CUCTEMaTU3UPOBATh OcHOBHBIE KJ1aCChl HEOPraHMUECKUX BELIECTB,
3HaHUA 00y4YaroIIUXCs O KJIacCUPUKAUU UX COCTaB, CTPOEHUE, HOMEHKJIATypa, H30MEepHUsI
OpPraHMYECKHX BEIIECTB

25 | Meramibt AKTyanusupoBaTh, CHCTEMaTU3UPOBATh Oco0GeHHOCTH CTPOEHHSI METAIIIOB, UX
3HaHUs 00YYaIOLIMXCS O MeTaliax, ux ¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA, KOPPO3Us,
CBOMCTBAX, KOPPO3UH COCTABJICHHE YPAaBHEHUI XMMHUUYECKUX PEAKIIHM,

MTOITBEP>KIAIOIIME CBOWCTBA METAJIJIOB

26 | Hemeramibl AKTyanu3upoBaTh, CUICTEMaTU3HPOBATh OcoOEeHHOCTH CTPOEHUS] HEMETALIOB, UX
3HaHUA 00Y4YaIOIIMXCS O HEMeTalIaxX, UX ¢u3nyecKkrue 1 XuMHYECKHE CBONCTBA,
CBOICTBax aJUTOTPOMNHMSL, COCTaBIICHHE YpaBHEHUN

XUMHUYECKUX PeaKlHid, TOATBEPKIAIOIIHe
CBOWCTBAa HEMETAJIOB

27 | Opranuveckre ¥ HEOPTaHUIECKHAE KUCIOTHI AKTyanu3upoBaTh, CHCTEMaTU3UPOBATh CrpykrypHas u npotonutudeckas (bpencrena-
3HaHUS 00YYAIOUIMXCS O KUCIIOTAX, UX Jloypu) TeopuM KHCIOT; CBOHCTBA KUCIIOT;
CBOMCTBax cnenuduaeckue CBOMCTBA CEPHON U a30THOM

KHCJIOT
28 | Opranuveckue ¥ HEOPTaHUIECKHUE OCHOBAHUS AKTyanu3upoBaTh, CHCTEMaTU3UPOBATh Krnaccudukanus ocHOBaHUN; XMMHYECKHE

3HaHUA 06yqa10mﬂxc;1 00 OCHOBAHUAX, UX

CBOMCTBAa OCHOBAaHUH (PaCTBOPUMBIX U




CBOMCTBaxX

HEPaCTBOPHUMBIX ); COCTABJICHHE YPaBHEHUI
XUMHUYECKUX PEaKlUid, MOATBEPKIAIOIINE
CBOICTBa OCHOBAHUM

29 | I'enernueckas CBSI3b HEOPraHUYECKUX AKTyanusupoBaTh, CHCTEMAaTU3UPOBATh I'enernyeckue pspl METAIIOB U HEMETAIIJIOB
COeAMHEHUN 3HaHUs 00YYaIOLIMXCS O TEHETUYECKUX COCTaBJIEHHE [€HETUYECKUX PAJOB U YpaBHEHUI
psAax METAJUIOB U HEMETAJUIOB peaxiuii, COOTBETCTBYIOLIUE UM
30 | I'enernueckas CBS3b OPraHUYECKUX COCIMHEHUN | AKTyaJau3upoBaTh, CUCTEMaTU3HPOBATh ['eneTnueckue CBA3M KJIACCOB OPraHMUYECKUX
3HaHHS 00Y4YaOIIUXCSl O TEHETUYECKUX BELIECTB, COCTABJIEHNE T€HETUYECKUX PAIOB U
CBSI3X OPraHMYECKUX BEIIECTB ypaBHEHMH peakluii, COOTBETCTBYIOIINE UM
31 | Xumus d- snemeHToB AKTyanu3upoBaTh, 0 ME/IH, XpoMe, xkene3e, | CTpoeHne aToMa U BaJICHTHBIC BO3MOKHOCTH -
Maprasie 1 UX COeIMHEHUAX 3JIEMEHTOB; UX (U3NYECKUE U XUMUUYECKHE
CBOMCTBA, IOJIY4€HHUE, IPUMEHEHUE
32 | Pemenue pacueTHbIX 3a/1a4 AKTyanu3upoBaTh yMEHUSI 00Y4arOLINXCS Onpenenenue GopMyIbl BELECTBA IO
pelaTh pacyeTHbIE 3aJja4l Ha ONPEAEICHUE | MPOJyKTaM CrOpaHus, 10 MacCOBOM J0J1€
(dbopMyIIbl BelecTBa 3JIEMEHTA, 110 001el Gpopmylie Ki1acca
33 | Pemenune pacueTHBIX 3a1a4 AKTyanu3upoBaTh yMEHUs OOydaroumxcs 3aa4u 10 ypaBHEHHUIO PEAKIIMK Ha «U30bITOK-
pelaTh pacyeTHbIE 33]a4i 110 YPaBHEHHUIO HE/I0CTAaTOK, «IIPAaKTUYECKUH BBIXOJ] MPOJIyKTa
peaxkuuu peaxKum», «MaccoBas 10J1s1 paCTBOPEHHOTO
BELIECTBAY, KITPUMECH)
34 | Pemenne pacuyeTHBIX 3a/1a4 AKTyanusupoBaTh yMEHUs oOydarolmuxcs | 3aJayu Ha ONpPEJeNIeHUEe COCTaBa CMECH,

pemaTh paCYCTHLBIC 3a1a41 Ha OIIPEACIICHUC
coCTtaBa CMECH, KOM6I/IHI/IpOBaHHI>Ie 3aga4un

KOMOMHHpPOBaHHbBIE 3a]]a4H; 3a/1a4H
HOBBIIIIEHHOMN CIIOKHOCTU




