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HHOACHUTEJBbHASA 3AIINCKA

I'naBHast nejib Kypca XMMHH Ha TPO(QUIBHOM YpOBHE - (POPMHUPOBAHUE Y YUAITUXCS YMEHHUH
XapaKTepu30BaTh BELIECTBA, MaTEPHUAIbl U XMMUYECKHE PEAKIIUHU; BBIOIHATH Ja00paTOpHbIE
9KCIIEPUMEHTHI; IPOBOJAUTH PACUETHI IO XUMUUECKUM (POpMYsIaM U YpaBHEHUSIM; OCYIIECTBIATh
MOUCK XMMUYECKON MH(OPMAIIUH U OLIEHUBATh €€ JIOCTOBEPHOCTh; OPUEHTUPOBATHCS U
IIPUHUMATh PELICHUS B IPOOJIEMHBIX CUTYaLHsIX.

N3yuenne xumuu Ha TPO(QHIBEHOM YPOBHE CpeaHEro (ITOJTHOT0) 001Iero oopa3oBaHus
HaIPaBJICHO HA TOCTHKCHHE CICAYIONINX IeJe:

e OCBOEHHE CHCTEeMbI 3HAHUI O PyHTaMEHTATBHBIX 3aKOHAX, TEOPUAX, (PaKTaX XHUMHUH,
HEOOXOAMMBIX JUISl IOHUMaHHS HAYYHOI KapTHHBI MUPA;

e pa3BHTHE [TI03HABATEIIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B MpoIiecce N3yU4eHUsT XUMHUUECKON HAYKH U €€ BKJIa/la B TEXHUYECKUN
MPOrpPeCC NUBUIIU3ALIMH; CJIOKHBIX M IPOTUBOPEUUBBIX IIyTEH pa3BUTHUS UAECH, TEOPUN U
KOHIIENIIIUIA COBPEMEHHON XUMHUH;

e BOCHHUTAHHe YOEKIEHHOCTH B TOM, UTO XUMHSI — MOITHBIA MHCTPYMEHT BO3ICHCTBUS HA
OKPYKaIOIIYIO CpeNy, U YyBCTBA OTBETCTBEHHOCTHU 3a IPUMEHEHUE MTOTYYEHHBIX 3HAHUN
Y YMEHHUI;

- NpUuMeHeHHe MOJyYeHHbIX 3HAHUMH W YMeHUI J1st: 6e301macHoi paboThI ¢
BEIIIECTBAMU B JTA0OPATOPUH, OBITY U HA TIPOU3BOJICTBE; PEUICHUS MPAKTUICCKUX 33124 B
MOBCEHEBHOM KU3HU; MPEAYNPEKIACHUS ABJICHNUN, HAHOCSAIINX BPE]l 3[0POBbIO YEJIOBEKA U
OKpY’Kalolllel cpejie; MPOBEACHHS UCCIEA0BaTENbCKUX PabOT; COZHATEIBHOIO BEIOOpA
npodeccun, CBI3aHHON ¢ XUMHEH.

OcHoBHBbIE 32/1a4U padoyeil MPOrpaMMbi:

e chopMupoBaTh y yyaluxcst yMeHus: 6€301acHOro oOpallleHus ¢ BeIecTBaMH,
BBITOJIHSTH HECJIOKHBIE OTBITHI, COOJIOast MpaBujia TEXHUKU O€30MacCHOCTH;

e HAYYUTh NPUMCHATH IMOJTYYCHHBIC 3HAHUA JI OOBACHCHHS paSHOO6p33HLIX XHUMHUYCCKUX
SIBJICHUI U CBOMCTB BCIICCTB, OLUCHKU POJIX XUMHUH B PA3BUTHUU COBPCMCHHBIX
TEXHOJIOTHH U IMOJIYYCHHNHU HOBBIX MAaTCPHUAJIOB.

e BBIPA0OTATh y yHAIIUXCS HOHMMaHHS OOIIECTBEHHON MMOTPEOHOCTH B Pa3BUTHU XHMUH, A
Takxke c(hOpMUPOBATh y HUX OTHOIICHHS K XMMUHU KaK BO3MOXHOM obnacTu Oyaymen
HPaKTHYECKOH JeSITeIbHOCTH;

e chopMupOBaTh JOTHUECKUE CBSI3H C APYTHMHU MPEAMETAMHU BXOSIINMHU B KypC
OCHOBHOT'O 00pa30BaHuUs.

Hopmamuegnvie npagosvie 00KyMeHmMbl, HA OCHOBAHUU KOMOPBIX pa3pabomana padouas
npozpamma:

denepanbHbli 6a3UCHBIN yueOHBIH TUIaH U IPUMEPHbIE YUeOHbIE MIaHbI JIs
oOuieoOpa3oBaTenbHbIX yupexaeHuil Poccuiickoit denepannu, peanu3yomux NporpaMmbl
obmero oopazoBanus (mpukaz MOP® ot 03.06.2011 1. Ne 1994 «O06 ytBepxaeHun
(benepanpHOro 6a3MCHOrO y4eOHOrO MJIaHa U MPUMEPHBIX IUIAHOB Ul 00111e00pa30BaTEIbHBIX
yupexacHul POy;



[Tpuka3z MO P® ot 17.05.2012 1. Ne 413 «O0 ytBepkeHnn peaeparbHOr0 KOMIIOHEHTA
roCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAUYaJIHLHOTO OOIIEro, OCHOBHOTO OOIIETO U
CpeaHero (MOJHOTO) 00IIeTO 00pa30BaAHUSIY;

[Tpuka3 Ne 23290 ot 21.02.2012 1. «O0 yrBepx)aeHnn (eaepanbHbIX MepEeIHEeH yaeOHUKOB,
PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K UCIIOJIB30BaHUIO B 00pa30BaTEIbHOM MPOIECCE B
00pa3oBaTeNIbHBIX YUPEIKICHUAX, PEATU3YIOMNX 00pa30BaTeIIbHBIE TPOrPaAMMBbI 00IIIETO
o0pa3oBaHUs M HMEIOIINX TOCYIapCTBEHHYIO akKkpenuTaiuio, Ha 2013/2014 y4ueOHbIi romy.

Pabouasn npozpamma cocmaejieHa Ha OCHoee:

o IlpumepHoii eaepanbHOM POrpaMMBI CpeTHEro (ITOITHOT0) 001Iero 0opa3oBaHus O
xumun 11 10 — 11 knaccos;

e IIporpammsr kypca xumuu 1 10 — 11 kraccoB 061eo0pa3zoBaTeIbHBIX YUPEKICHUI
(mpodunbHbI ypoBens), aBTop O.C. ['abpuensn, pekoMeH10BaHHas JlenapTaMeHTOM
00pa3oBaTeNbHBIX POrPaMM U CTaHJAPTOB 00I1IeTr0 00pazoBanrs MUHHCTEPCTBA
obpazoBanust PO, onmydimkoBanHas uzaatenbcTBoM «JIpoda» B 2010romy.

O01as XapaKkTepUCTHKA VIeOHOro npeamMera XuMusl.

B conep:kanuy 1aHHOrO Kypca IpeICTaBICHbl OCHOBOIIOIATAIOIINE TEOPETUUECKUE CBEICHUS 110
XMMHH, BKJIIOUYAIOIUE U3YUYEHUE COCTAaBA U CTPOCHUS BELLIECTB, 3aBUCUMOCTH UX CBOMCTB OT
CTPOEHHSI, HCCIIEJOBAHNE 3aKOHOMEPHOCTEN XUMHUUYECKHUX ITPEBPALICHUIN U IIyTEN yIIPABICHUS
MMM B LEJSAX MOJTYYEHUs BEIIECTB, MaTepHalioB, sHeprun. Coaepxanue yaeOHOTro npeamera
BKJIIOYAET CBEICHUSA O, OPraHUYECKUX BEILECTBAX, UX CTPOCHUH U CBOMCTBAX, a TAKKE
XMMHUYECKHX Tpolieccax, IPOTEKAIOUINX B OKpyXkatomieM Mupe. Haubosee ciioskHbIe 371€MEHThI
@DyHIaMEHTAIBHOT'O S/Ipa COlepKaHus 001Iero 00pa3oBaHus 0 XUMUH, TAKUE, KAK OCHOBBI
OpraHUYECKOM U MPOMBIIIIEHHOW XUMHH, IEPEHECEHBI B TPOrpaMMy cpeaHe (IoIHOi)
0011e00pa3oBaTebHOM MIKOJBI. TEOPETHYECKYI0 OCHOBY U3yUCHHS OPraHUYECKONH XUMUH
COCTaBJIIET ATOMHO-MOJIEKYJISIPHOE YUEHHE, Tepruoaudeckuii 3akoH /. 1. Menneneesa ¢
KpaTKUMU CBEJCHUSIMHU O CTPOCHUH aTOMOB, BUJaX XUMHUYECKOHN CBSI3H, 3aKOHOMEPHOCTAX
IIPOTEKAHNS XMMUYECKHUX PEaKIHM, TEOPUSI CTPOCHUS OPraHUYECKUX COCJUHEHUN
A.M.BytiepoBa, 0COOCHHOCTH CTPOCHHS aTOMa yriIepojia, MEXaHU3Mbl CBOOOTHOPATUKATBHBIX
peakuuii. B u3yueHun Kypca 3HauYUTENbHAs POJIb OTBOJAUTCS XUMHUECKOMY IKCIIEPUMEHTY:
IPOBE/ICHUIO IPAKTUUYECKUX U JJAOOPATOPHBIX Pa0OT U ONMUCAHUIO UX PE3YJIBTATOB; COOIIOICHUIO
HOPM U NpaBUJI OBEJCHUS B XUMUYECKHUX JabopaTtopusx. B kauecTBe IEHHOCTHBIX OPUEHTHPOB
XMUMHUYECKOT'0 00pa30BaHMsl BHICTYAIOT O0BEKTHI, U3y4aeMble B Kypce XUMHHU, K KOTOPBIM y
oOyuaromuxcst popMUpyeTcsl IEHHOCTHOE OTHouIeHue. [Ipr 3ToM BeayILyIo pojib UTparoT
NI03HABATEJbHBIC IIEHHOCTH, TaK KaK JTAaHHBIN Yy4eOHBII MpeIMeT BXOIUT B TPYIITY MPEIMETOB
NI03HABATEJIBHOTO 1IMKIIA, TJIaBHAS LIEIb KOTOPBIX 3aKJII0YAETCs B U3y4EHUH NpUupoasl. OCHOBY
MO03HABATEJIbHBIX IEHHOCTEW COCTABIISAIOT HAyYHbIE 3HAHUS, HAYYHbIE METO/IbI TO3HAHUSI.
[lo3naBarenbHbIe IEHHOCTHBIE OPUEHTALIMH, (POPMUPYEMBIE B IPOLIECCE N3YUCHUS] XUMHH,
IIPOSABIIAIOTCS B IPU3HAHUU:

®* HICHHOCTHU HAYYHOI'O 3HaHUs, €ro HpaKTquCKOﬁ 3HAYUMOCTHU, TOCTOBCPHOCTHU,

®* [ICHHOCTU XUMHUYCCKHUX METOO0B NCCIICAOBAHUS JKUBOH U HEXKUBOU IMpUpPOAEbI. Pa3Butne
MO3HABATCJIbHBIX ICHHOCTHBIX OPUCHTAIIUU COACPIKAaHUA KypCa XUMUHN ITO3BOJISICT
chopMupoBaTh:



* YBaXHTEJILHOE OTHOILICHHUE K CO3UIATEIBHOM, TBOPUCCKOM ACATEILHOCTH;
* IOHMMaHNE HEOOXOAMMOCTH 37J0POBOT0 00pa3a KU3HH;

° HOTpGGHOCTb B 663}’CHOBHOM BBIITOJIHCHHHU ITPABUJT 0€30IMacHOr0 UCIIOJIb30BAHMS BCIICCTB B
HOBCCHHCBHOﬁ KU3HU,

* CO3HATENBHBIN BBIOOD Oynymiel npodeccrnonaabHoM aesTensHocTh. Kype xumun obnanaer
BO3MOXXHOCTSIMH 151 (POPMUPOBAHHS KOMMYHHKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX
COCTaBJIAIOT IpoIiecc OOIIeHUs, 'paMoTHast peub. KOMMyHUKaTHBHBIE IICHHOCTHBIE OPHUEHTAIIH
Kypca CIIOCOOCTBYIOT:

¢ IIpaBUJIBHOMY HCIIOJIB30BAHUIO XUMHYECKOHN TCPMHHOJIOTUN U CUMBOJIUKH

® Pa3BUTHIO HOTpC6HOCTI/I BCECTHU AWAJIOr, BBICIIYIIMBATH MHCHUC OIIIOHCHTA, YUaCTBOBAThH B
AUCKYCCHU;

Ileau 1 3aga4y npenoaaBanusi VIeOHOro npeaMerTa Ha YPOBHE 00YUeHHs.

N3ydenue xumun B cTapiied ImKojie Ha Npo(uiIbHOM YpOBHE HAMpaBlIeHO HA JOCTH)KCHUE
CIEIYIOUIUX 1eJIeH: OCBOCHHE 3HAHMM O XUMUYECKOU COCTABIISIONIEH €CTECTBEHHO-HAYYHOM
KapTI/IHbI MI/Ipa, Ba)I(HefIIHHX XUMHNUYCCKHUX IMOHATHUAX, 3dKOHAX U TGOpI/ISIX; OBJIA/ICHUEC
YMEHHMSIMH TTPUMEHSTH MTOJTYICHHBIC 3HAHUS TSI OOBSICHEHHUS PA3HOOOPA3HBIX XUMHUYECKUX
SIBJICHI/Iﬁ )41 CBOﬁCTB BCIICCTB, OICHKHU pOJII/I XUMHUHU B paBBI/ITI/II/I COBpGMCHHI:IX TCXHOJIOI‘I/II;'I nu
MOJIy4YeHUU HOBBIX MAaTE€pHAJIOB; Pa3BHUTHE NT03HABATEIIbHBIX MHTEPECOB U MHTEIUIEKTYaJIbHbIX
CIIOCOOHOCTEH B Mpoliecce CaMOCTOSTENIbHOTO MPUOOPETEHHSI XUMUYECKUX 3HaHUH C
HCIIOJIB30BAHUEM pa3JII/I‘-IHBIX HNCTOYHHUKOB I/IH(bOpMaI_[I/II/I, B TOM YHUCJIC KOMHBIOTCprIX;

BOCIIHTAHNE YOCKJICHHOCTH B MO3UTHBHON POJIM XUMHHU B )KU3HU COBPEMEHHOTO O0IIEeCTBa,
HEOOXOIMMOCTH XUMHUECKU IPAMOTHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U OKPYKAFOIIEH
cpene;

NpuMeHeHHe MOJYYEeHHbIX 3HAHUI U YMeHMii 111 0€30IMacHOT0 MCIIOIh30BAHMSI BEIIECTB U
MaTepUajoB B OBITY, CEJILCKOM XO35HUCTBE M Ha MTPOU3BOJICTBE, PEIICHHSI MPAKTUUYECKHX 337124 B
HOBCC)IHCBHOﬁ JKHU3HU, NPEAYITPECIKACHUA fIBJ'IGHI/IfI, HaHOCAIIUX BPEC 3J0POBBIO YCJIOBCKA U
OKpY>Karolleu cpeae.

Lenu n3ydeHust XMMUU B CTApIICH IKOJIE HA MPOPUILHOM YPOBHE HAMIPABIICHO HA JOCTHKEHHE
CIEIYIOIIUX TEECH:

* OCBOCHHE CHCTEMbI 3HAHHI O ()yHIaMEHTAIBHBIX 3aKOHAX, TEOPUAX, (PaKTaX XUMUH,
HEO0OXOIUMBIX JJI1 TOHUMAaHUS HAyYHOUW KapTUHBI MUPA,

¢ OBJIAICHUC YMCHUSMU: XapAKTCPU30BATh BCIICCTBA, MATCPHUAJIbI U XUMHUUYCCKHUC PCAKIIUU,
BBIIIOJHATH J'Ia60paTOpHLI€ OKCIICPHUMCHTBI; IIPOBOAWUTDL PACUYCTLI 110 XUMHWYCCKHUM (bopMynaM n
YpaBHCHHAM; OCYHICCTBIIATDH ITOUCK XUMHUYISCKOM PIH(i)OpMElLIPIPI 1 OICHHUBATL €€ JOCTOBCPHOCTD,
OPHUCHTHUPOBATHCA U IPUHUMATH PCIICHUS B HpO6JICMHBIX CUTYyallHAX;

* pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CLIOCOOHOCTEH B
MIPOLIECCE U3YUYECHHsI XUMHUYECKOW HAYKH U €€ BKJIa/1a B TEXHUYECKHUH NTPOTrpece NUBUIIN3ALINH;
CJIOJKHBIX U IIPOTUBOPEUYMUBBIX IYTEH PA3BUTHS UIEH, TEOPUM U KOHLICTILIUN COBPEMEHHOU
XMMMUH;

* BOCITUTaHHE YOEKICHHOCTH B TOM, UTO XUMUS — MOIIHBII HHCTPYMEHT BO3/CHCTBHS HA OKPY-
JKAIOULYIO CPENY, U UYBCTBA OTBETCTBEHHOCTH 3a PUMEHEHHE MOJIYYEHHBIX 3HAHUM U YMEHUI;



* IPUMEHEHHE MOTYYECHHbIX 3HAaHUN U YMEHUH AJis1: 0€30MacHOM paboThl ¢ BELIECTBAMHU B J1a00-
paropuu, ObITY U Ha IPOU3BOJICTBE; PEIICHUs MPAKTHUECKUX 3a/1au B [IOBCEHEBHON )KU3HU;
MIpeyNnpexIeHUs IBICHUHN, HAHOCSIIMX BpeJl 310POBBIO YEJIOBEKA U OKPYKaIOIEeH cpefie; mpo-
BEJICHUS UCCIIEI0BATENBCKUX PadOT; COZHATENILHOTO BIOOpa npodeccuu, CBA3aHHON C XUMHEH.

Metoab! hopMBI M cpeIcTBA 00VIYeHHS XUMHH.

@®opMbI OPraHu3alMu 00pPa30BaTeJIbHOIO NMpoLecca:
e (poHTaNBHBIE;
e  WHJWBUIYaJbHBIC;
e TPYIIIOBBIE;
e  WHJWBUIYaJbHO-TPYMIOBHIE;
e  TMPAKTUKYMBI.

TexHoJ0ruy 00y4YeHus:

JlanHas pabodast mporpaMma MOXKeT ObITh peajln30BaHa IPU UCIOIB30BaHUH TPAAMIHOHHOM
TeXHOJIOTHM 00YyUeHHUsI, a TAKKE DJIEMEHTOB JIPYTUX COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH, IepeoBbIX (OPM U METOAOB OOYUEHUS: SJIEMEHTOB TEXHOJIOTUU
uHaMBHyanu3upoBanHoro o0ydenus Mare Yur, A.C. ['panuikoii, 310poBbecOeperaronmx
TEXHOJIOTHH. A Takke Teopuu cojaepkatenpHoro oooouenus B.B. /laBbioBa, Teopun
AKTUBU3ALIMM MO3HABATEIbHOM JedaTebHOCTH mKoiabHuKa T.U. [IlamoBa n A.K. Mapkosga,
MEarOruKN COTPYAHUYECTBA, TEXHOIOTHU AU PepeHInpoBaHHOTO 00yUEeHNUs, KOHLIETIIIHN
no3TanHoro GopMupoBaHusi yMCTBEeHHBIX Aeiictuii [1.5. 'anpnepuna, paboT Mo TUYHOCTHO-
OopueHTHpoBaHHOMY 00yueHuto U. SIkumaHcKoi.

Mexanu3Mbl GOpMHPOBAHMS KJIIYE€BbIX KOMIETEHIHM oﬁvqammnxm

[Iporpamma npegycmMaTrpuBaeT GOpMUPOBAHHE y yyaIuxcs 001IeydeOHbIX YMEHUI 1 HaBBIKOB,
YHHUBEPCAJIbHBIX CIOCOO0B JAEATEILHOCTH M KIIFOUEBBIX KOMIETEHIMH. B 3TOM HanpaBieHuu
MPUOPUTETAMU JJI y4eOHOro MpeaMeTa « XUMHUs» Ha dTare OCHOBHOIO 00IIero oopa3oBaHus
SIBJIFOTCSL:

e OMNpeAeNeHHE aIeKBaTHBIX CIIOCOOOB pelIeHus yueOHO! 3a1a4H;

. KOM6I/IHI/IpOBaHI/Ie HU3BCCTHLIX aJITOPUTMOB ACATCIIBHOCTH B CUTyallUAX, HC
nmpeamnojgararomux CTaHAApTHOC IPUMEHCHUC OJJHOI'O U3 HUX,

e WCIIOJIB30BAHKE VIS PEIICHHS ITO3HABATEIEHBIX 1 KOMMYHHUKATHBHBIX 33/1a4 Pa3InIHBIX
UCTOYHUKOB HH(OPMAIINH, BKIIFOUAs YHIIUKIIONE Y, clioBapu, IHTepHEeT-pecypChl 1
0a3bl JaHHBIX;

e BJIQ/ICHUE YMEHUSMHU COBMECTHOH N€SATENbHOCTH (COINIACOBAHNE M KOOPANHALIMS
NEATENBHOCTH C APYTUMU €€ YH4aCTHUKAMM);

e 00BEKTUBHOE OLICHUBAHUE CBOETO BKJIA/A B PEIICHNE OOIINX 3aJa4 KOJUIEKTHBA;
e yd4eT 0COOCHHOCTEH pa3IMIHOrO

2.6 MexnpeaMeTHbIe 1 BHYTPHUIIPeAMETHbIC CBA3H.



370 - c0CcO0BbI IS TENPHOCTH, IPUMEHUMBIE KaK B paMKax 00pa30BaTeIbHOrO Mpoliecca, Tak U
IIPU peLIeHnH Ipo0IeM B peabHbIX )KU3HEHHBIX CUTYAIMIX, OCBOCHHBIE 00yJarOIUMHUCS Ha
0a3e 0JJHOT0, HECKOJIBKUX MJIM BCEX y4EOHBIX MTPEIMETOB.

JTO - KOHKPETHBIE IEUCTBUS U YHUBEPCAJIbHBIE IOHATHS, OCBOCHHBIE IIPY COBOKYITHOM
M3YYEHHH HECKONBKUX MpeaMeToB. OHU 00eCcieunBaloT BlaIeHUE 3HAHUSAMU U
YHUBEPCAIBHBIMH CIIOCOOAMH JI€ATEIIBHOCTH KaK COOCTBEHHBIMU MHCTPYMEHTAMH JIMYHOCTHOTO
pa3BuTHs. MeTanpeIMeTHBIMU pe3yJibTaTaMu 00y4eHHS JOKHBI OBITh:

¢ OBJIAJICHUC HABBIKaAMU CaMOCTOSATCJIBHOTO HpHOGpeTeHI/ISI HOBBIX 3HaHHﬁ, OopraHu3anuun
yueOHOU AesTeIbHOCTH, TOCTAHOBKH 11€JIeH, TUIAHUPOBAHUS, CAMOKOHTPOJISI M OLEHKU
PE3YIbTATOB cBoer ACATCIBHOCTH, YMCHUAMU NPECABUACTE BO3MOKHBIC PC3YJIbTAThl CBOHUX
JIEHCTBHIL;

* IOHUMAaHHUE Pa3TUIUA MEXKIY UCXOIHBIMH (PaKTaMHU U TUIIOTE3aMH IS UX OOBSICHEHHUS,
TEOPETHUESCKUMHU MOJICIISIMHU B PEaTbHBIMH 00BEKTaMH, OBJIAJICHIE YHUBEPCATHLHBIMU YICOHBIMU
NEUCTBUSAMU HA MPUMEPAX TUTIOTE3 ISl OOBSICHEHUS N3BECTHBIX ()AaKTOB M KCTICPUMEHTAIBHOM
MIPOBEPKHU BBIIBUTAEMBIX THIIOTE3, pa3pabOTKU TEOPETHUECKUX MOIEIICH MPOIECCOB HIIH
SIBJICHMIA,

* (hopMupoBaHKEe yMEHUI BOCIPUHUMATH, IepepadaThIBaTh U NepeaaBaTh HHPOPMAIUIO B
CJIOBECHBIX, 00pa3HBIX, CHMBOJIMUYECKOM (hopMax, aHATU3UPOBaTh U MepepadbaThiBaTh
MOJIYYEHHYIO HHPOPMAIMIO B COOTBETCTBUH C ITOCTABJIIEHHBIMU 3a/1a4aMH, BbIEIIATH OCHOBHOE
COJIEpKaHUE IIPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI Ha IIOCTABJICHHBIE BOIIPOCHI U
M3J1arath €ro;

® an06peTeHHe OIIbITa CaMOCTOATCIIBHOT'O ITOMCKA, aHaJIn3a 1 0T6opa HH(bOpMaI_[I/II/I C
HCIIOJIb30BAHHUECM PA3JINYHBIX HCTOYHHUKOB U HOBBIX I/IH(i)OpMaI_[I/IOHHBIX TEXHOJIOT Uit JJIA
peHiCHUs IMO3HABATCIIbHBIX 3aa4;

* pa3BUTHE MOHOJIOTUYECKOHN U AMAJIOTMUECKON peUYH, yMEHHE BbIpaXKaTh CBOU MBICIH U
CIIOCOOHOCTH CIBIIIATH COOECETHIKA, TOHUMATh €T0 B3TJISABI, IPH3HABATH PABO IPYrOro
YeJI0BEKA Ha IPYTUE MBICIIH;

* OCBOEHHUE NPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYALIUSIX, OBJIaICHUE 3BPUCTUUECKUMU
METOJaMH{ U METOIaMH PEIIeHUs MPoOJIeM;

* popMupoBaHrE yMEHUH pabOTaTh B TPYIIIE C BHITOIHEHUEM PA3JIMYHBIX COITHATBHBIX POJICH,
MPEenoiaBaTh U OTCTAUBATH CBOM B3IJISIIBI U YOCKICHUS, BECTU JUCKYCCHIO.

Wrak, nenu, cofepxanue 1 Apyrue IeMEeHThl COBPEMEHHBIX YPOKOB U y4eOHBIX MOCOOUi
JIOJKHBI COOTBETCTBOBATH JIPYT APYTY, BEAb LEIOCTHOCTD M JJOTHYHOCTH pa3paboTaHHOM
y4eOHOM KHUTH SABISIETCS ycI0BUEM 3(pPEKTUBHOCTH peatn3alnu.

InanupyeMsl pe3yJbTaThl HA CTYNIEHb 00y YeHHS:
ITnanupyemotit yposens no02omosku odyyarouuxca (6bInyCKHUKO0B):

[IpumepHas nmporpamMmMa npeaycMaTpuBaeT GoOpMUpPOBaHKUE y 00yUaromuxcs 001mey4eoHbIX
YMEHHI ¥ HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB ACATEIFHOCTH M KIFOUEBBIX KOMITETCHIHIA. B
3TOM HAaIPaBIICHUH MTPUOPUTETAMH /ISl yI€OHOT0 peaMeTa «XUMHUs» B CTaplIeH MIKOJIe Ha
pOo(UILHOM YPOBHE SIBIISIFOTCS:

4.1. IlnanupyeMsele IPEAMETHEIC PEe3YIbTAThI O6V‘ICHI/I${Z




e YMCHHEC CAMOCTOATCIIBHO U MOTUBUPOBAHHO OPraHU30BLIBATH CBOIO ITO3HABATCIIbHYIO
JACATCIIbHOCTD (OT MOCTAHOBKH HEJIN 0 IMOJYUYCHUA U OLICHKU pe3yJH>TaTa);

e HCIOJB30BAHUE JIEMEHTOB MPHUUYUHHO-CIEACTBEHHOT'O U CTPYKTYPHO-(QYHKIIMOHATIHLHOTO
aHaju3a;

e HCCICAOBAHNEC HECIOXHBIX PCAJIbHBIX CBsI3CH U 3aBI/ICI/IMOCTeI\/’I; OIpEaAcCICHUC
CYIITHOCTHBIX XapaKTECPUCTUK U3YyIACMOT' O O6T:>€KTa;

e  CaMOCTOSITEIbHBIN BEIOOP KPUTEPUEB JJIS1 CPAaBHEHMS, COMTOCTABIICHUS, OLICHKH U
Kjaccu(ukanuu 00bEKTOB; OUCK HY)KHOM MH(OpMAIIMH 110 3aJJaHHON TEME B
MCTOYHHUKAX Pa3JIM4YHOIO TUIIA;

e yYMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKJCHHS, AaBATh ONPEACIICHUs, IPUBOJAUTH
JI0Ka3aTeIbCTBA; O0BbSICHEHUE U3YUEHHBIX MOJIOKEHUH Ha CaMOCTOSITENIbHO MOA00paHHbIX
KOHKPETHBIX [TPUMEPAX;

e OHCHHBAHUC U KOPPCKTHPOBKA CBOCTO IMMOBCACHHA B OKPY)KaIOHIGﬁ Cpcac, BbINIOJITHCHUC B
HpaKTquCKOﬁ JACATCIIBHOCTHU U B HOBCCHHCBHOﬁ KHU3HHU SKOJIOTHYCCKHX Tpe6OBaHI/II\/’I;

e HCIOJB30BAHUE MYJIBTUMEIUINHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJOTHH JIJIst
00paboTKu, mepenaun, CucTeMaTu3aluu nHpopManuu, co3aanus 6a3 JTaHHBIX,
MpEe3CHTAINH PE3yIbTATOB MMO3HABATEIHPHON U MPAKTUYECKOH 1eATeIbHOCTH.

B pezynomame uzyuenus xumuu Ha nPOQPuUIbLHOM YPO6HE YUEHUK 00JIMHCEH
3Hamv/noHuMamy:

® POJib XUMUuu 6 ecmecmeo3nanuu, €€ CBA3b C IpYruMu €CTCCTBCHHBIMU HAYKaMU,
3HA4YCHHUEC B ’)KU3HU COBPCMCHHOI'O 06HI€CTBa;

e gadicHellwiue XUMUYEeCKUe NOHAMUA: BEILIECTBO, XUMUUECKUM 3JIEMEHT, aTOM,
MOJIEKYJa, Macca aTOMOB M MOJIEKYJI, MOH, PaJANKaJ, aJNIOTPOTHSI, HyKJIUbl U U30TOIIbI,
ATOMHBIC -, p-, d-OpOUTAIIN, XUMUIECKas CBSA3b, FJICKTPOOTPHUIIATESILHOCTD,
BaJICHTHOCTb, CTEIIEHb OKHUCIICHUS, THOpUIU3AINs OpOUTAIICH, POCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ, MOJIb, MOJIIpHAsI Macca, MOJIAPHBIA 00beM, BEIIeCTBa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHHSI, KOMIUICKCHBIC COCTMHEHUS,
JUCTIEPCHBIE CUCTEMBI, UCTHHHBIE PACTBOPHI, AIEKTPOIUTHIECKAS JUCCOIHAIIHS,
KHUCJIOTHO-OCHOBHBIE PEaKIIMH B BOAHBIX PACTBOPAX, TUAPOIIN3, OKUCICHHUE U
BOCCTAHOBJICHHE, AJIEKTPOJIN3, CKOPOCTh XUMUIECKON PEaKlnu, MEXaHU3M PEaKIIH,
KaTajin3, TeraIoBor 3P GEeKT peakiiu, SHTAIbIINS, TETI0OTa 00pa30BaHuUs, SHTPOIIHU,
XUMHYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHS, YTIIICPOIHBINA CKETIET,
(yHKIIMOHATBHAS TPYIIA, TOMOJIOTHS, CTPYKTYPHAs ¥ IPOCTPAHCTBEHHASI H30MEPHs,
WHYKTUBHBIN 1 ME30MEpHBIN 3P eKThl, 251eKTpodui1, HyKJIeo(HI, OCHOBHBIC THITBI
pEaKLHil B HEOPTaHUYECKOW U OPraHUYECKOM XUMUU;

® OCHOGHblE 3AKOHbL Xumuu: 3aKOH COXpPAaHCHUA MAaCChbl BCIICCTB, HepI/IOI[I/I‘-ICCKI/If/i 3aKOH,
3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po, 3aKOH FGCCEI, 3aKOH HeﬁCTBYIOIHHX MacC B
KMHCTUKEC U TCPMOJUHAMUKE,

*  OCHOGHblEe Meopuu XumMuu: CTPOCHUS aTOMa, XUMHYECKOH CBSI3HU, SJIEKTPOIUTHIECKON
JMCCOLMALINH, KUCIIOT ¥ OCHOBaHHM, CTPOSHHS OPraHMYECKMX COEAMHEHUH (BKIIOYast
CTEPEOXUMHUIO), XUMUUYECKYIO KHHETHKY U XUMHUYECKYIO0 TEPMOJAUHAMHUKY;

e Klaccugukayuio u HOMeHKIamypy HEOPraHUUECKUX U OPraHUYECKUX COETUHEHUH;



npupooOHvle UCMOYHUKU YTIIEBOIOPOAOB U CIIOCOOBI UX MEepepadoTKH;

eeuiecmea u Mamepuansvl, WIUPOKO UCHOIb3yeMble 6 NPAKmMUKe: OCHOBHBIE METAJUIbI U
CIUIaBbl, rpaduT, KBapll, CTEKIO, IIEMEHT, MUHEpaJIbHbIEe yIOOPEHHs, MUHEPAJIbHbIE U
OpTaHWYECKHUE KUCIIOTHI, IEJIOYH, aMMHUAK, YTIIEBOAOPOIbI, (DEHOJI, aHWINH, METAHOJI,
ATaHOJ, STUJICHIJIMKOIb, TIUIEPUH, (OPMAIIbIETH]I, AlleTalbACTH I, allETOH, TIII0K03a,
caxapo3sa, Kpaxmall, KJeT4aTka, aMUHOKHCIIOTHI, OCJIKH, UCKYCCTBEHHBIC BOJIOKHA,
Kay4yKH, IUIACTMACCHI, KUPBI, MbLJIA 1 MOIOLIIUE CPEJICTBA;

ymemy:

Ha3b16ampU3yYCHHBIC BEIIECTBA 110 «TPUBUATIBHONY» U MEXAYHAPOIHOU
HOMEHKJIATypaM;

onpeodenAambs: BAICHTHOCTD U CTENIEHb OKUCIICHNS XMMUYECKHX 3JIEMEHTOB, 3apsj HOHA,
THUII XUMUYECKOH CBSA3H, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, TUIl KPUCTAININYECKON
PEILIETKH, XapaKTep Cpeabl B BOJHBIX PACTBOPAX, OKUCIUTENIb U BOCCTAHOBUTEIID,
HalpaBJIEHUE CMEIIEHUS PABHOBECHS 110]] BIUSHUEM PA3JIMYHbIX (AKTOPOB, U30MEPHI U
TOMOJIOTH, IIPUHAJIEKHOCTD BELIECTB K Pa3JIMYHBbIM KJ1aCcCaM OPraHU4eCKUX
COEJIMHEHUH, XapaKTep B3aMMHOT'O BIMSIHAS aTOMOB B MOJIEKYJIaX, THIIBI PEAKIIUK B
HEOPraHUYECKOU U OPraHU4eCKON XMUMUH;

xapaxkmepuzoeambs. s- , p- U d-37E€MEHTEHI 10 UX MOJIOKECHUIO B HGpHOI[H‘ICCKOfI CHUCTEMC
I[.I/I.MeH,HeJ'ICeBa; O6H_[I/Ie XHMHYECKHE CBOMCTBA MCTAJJI0B, HCMCTAJIJIOB, OCHOBHBIX
KJIaCCOB HCOPraHUYCCKUX COG)IPIHGHI/Iﬁ; CTPOCHUC U CBOMCTBaA OpPraHNU4YCCKUX
COE€IUHEHUN (yrHCBO,Z[OPOI[OB, CIIUPTOB, (I)CHO.IIOB, aAJIbACTHIOB U KCTOHOB, I(ap60HOBLIX
KHCJIOT, aMHMHOB, aMHMHOKHUCJIOT 1 er'IeBOI[OB);

00bACHAMY: 3aBUCUMOCTb CBONCTB XUMHUYECKOTO 3JIEMEHTa U 00pa30BaHHBIX UM
BEILIECTB OT MOJIOKEHHUS B riepuoanyeckoit cucreme .M. Menaeneesa; 3aBUCUMOCTb
CBOICTB HEOPraHUYECKUX BEUIECTB OT UX COCTABa U CTPOCHHUS; IPUPOAY U CIIOCOOBI
O6p330BaHI/I$I XUMHYECKON CBs3H; 3aBUCUMOCTE CKOPOCTHU XUMHAYECKOU pC€akunu OT
paznTUYHBIX (DAaKTOPOB, PEAKIIMOHHOMN CIIOCOOHOCTH OPTraHUYECKUX COSTUHEHHM OT
CTPOEHHS UX MOJIEKYJT;

GbINOSIHAMb XUMUUECKUIL IKcnepumenmIio: paClio3HaBaHUIO BaKHEHUIITHX
HCOPTaHNYCCKUX U OPIraHNYCCKUX BCUICCTB; MOJYUCHUIO KOHKPCTHBIX BCIICCTB,
OTHOCAIIHNXCA K U3YYCHHBIM KJIaCCaM COGI[I/IHGHI/II‘/'I;

nPO6OOUmMb PACUETHI [0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM pEaKLnii;

ocyu|ecmename CaMOCTOSTENbHBIN MOMCK XUMUUYECKOW HHPOPMALIUU C UCIIOIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB (CIIPAaBOYHBIX, HAYYHBIX U HAYYHO-TIONYJISIPHBIX M3AaHUMH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa); UCIIOIB30BaTh KOMIIbIOTEPHbIE
TEXHOJIOTUH J1s 00pabOTKHU U Neperadd HHPOPMALIUU U €€ NPEACTaBIECHUS B pa3IMIHbIX

¢bopmax;

UCNO1b306aMb NPUOOPEMEeHHbIE 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0eAmMeIbHOCHU U
HOBCEOHEBGHOU IHCUHU 014

IMOHMMAaHUS I100aJIbHBIX HpO6JICM, CTOAIUX IIEPEA YCTTOBEYECCTBOM: SKOJIOTHUYCCKUX,
SHEPTCTUUCCKUX U CBIPLCBBIX;



e OOBSICHEHMS XUMUYECKHX SIBJICHU, IPOUCXOAAIMINX B IPUPOJE, ObITY U Ha
IIPOU3BOJICTBE;

e DOKOJIOTMYCCKHU I'PaMOTHOT'O ITIOBCACHUA B OKPY)KaIOH_ICﬁ cpeac,

e OICHKHU BJIMAHUA XUMHUUYCCKOI'O 3arpsA3HCHUA OprmanmefI Cp€abl HA OpraHU3M
YCJIOBCKA U APYT'UEC )KUBBIC OPraHU3MBbI;

e 0Oe3omacHOU pabOTHI ¢ BEMIECTBAMH B J1a00paToOpuu, OBITY M Ha IPOU3BOJICTBE;

e OHpCACICHUA BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX
YCJIOBUAX U OLICHKU UX HOCHGHCTBHﬁ;

e pacCliO3HaBaHUA U I/II[CHTI/I(bI/IKaI_II/II/I Ba)XHEHIINX BEIIECTB U MaTCpHalioB;
e OICHKH Ka4yeCTBa IMUTHEBOM BOJKBI 1 OTACIBHBIX IMUIICBBIX MPOJAYKTOB;

e KPUTHYECKOHW OIIEHKU JOCTOBEPHOCTH XMMHYECKON HH(POPMAIINH, IOCTYIAIOIIEH 13
pa3InYHbBIX

4.2 Ilnannpyemblie MeTanpeIMeTHbIE Pe3yJbTaTbl 00y4eHHs XUMHUH:

1) BJIa/ICHUE YHUBEPCAIBbHBIMH €CTECTBEHHO-HAyYHBIMU CIOCOOAMM JESATEIbHOCTH:
HaOJI0IeHNe, U3MEPEHNe, KCIIEPUMEHT, ydyeOHOe HCClle[JOBaHUE; IPUMEHEHHE OCHOBHBIX
METO/10B IO3HaHUsI (CUCTEMHO-UH(POPMALIMOHHBIN aHATIU3, MOJIETUPOBAHUE) ISl U3YUECHUS
Pa3IMYHBIX CTOPOH OKPYXKAIOLIEH JEHCTBUTEILHOCTH;

2) UCTIOJIb30BaHUE YHUBEPCAIBHBIX CITIOCOOOB JIEATEIILHOCTH 110 PEIICHUIO TPO0IeM U
OCHOBHBIX MHTCJIJICKTYAaJIbHBIX onepauI/Iﬁ: HCITOJIB30BAHHUE OCHOBHBIX MHTCIVICKTYAJIbHBIX
oreparuii: popmMyaupoBaHUE THIIOTE3, AHATTU3 U CUHTE3, CpaBHEHHUE, 00001IIeHNE,
CHCTEMAaTHU3AaIINs, BBISIBICHUE MIPHYMHHO-CIICJICTBCHHBIX CBA3EH, MOMCK aHAJIOTOB;

3) YMCHHUE I'CHEPUPOBATHL UACH U ONIPEACIIATE CPEACTBA, HCO6XOI[I/IMBIC AJIA UX pealin3allviu,

4) yYMEHHUE OTNPEIEIISATh U U 3a]]a4M IeITeIbHOCTH, BRIOUPATh CPEICTBA peaTn3aiii
LIEJI U IPUMEHATHh UX HA IPAKTHUKE;

5) MCII0JIb30BAaHUE PA3JIMYHBIX UCTOYHUKOB IS [TOJIyYE€HUSI XUMUYECKON UH(pOpMaLH.
IInanupyemMblie TMYHOCTHBIC Pe3yJIbTaThl 00y4eHHS XHMHUH:

1) B IICHHOCTHO-OPUEHTAIMOHHON Cepe - TYyBCTBO FOPIOCTHU 32 POCCUHCKYIO XMMUYECKYIO
HayKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, 1eJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

2) B TPYZ0BO# cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODY JaibHEHIIIEH 00pa3oBaTeIbHOM
TPaeKTOpUH;
3) B TI03HABATENIbHOW (KOTHUTHBHOW, HHTEJUIEKTYaIbHOM) chepe ~-MOTHBALIUS YUCHHUS,

YMEHHE YIPaBISATH CBOCH MMO3HABATEIHHOMN JESITENEHOCTHIO.

1. Ilnanupyembie pe3yabTaThbl H3y4YeHUsA XUMHHU ( MPOPUIbHBIA YPOBEHb):

B pe3ynbraTe u3yyeHus: XMMUU Ha MPOPUIBHOM YPOBHE YUEHHUK JTOJIKEH

3HATH/TIOHUMATD:

* pOJIb XUMUHU B €CTECTBO3HAHHH, €€ CBS3b C APYTUMHU €CTECTBEHHBIMH HayKaMu, 3HaUCHHE B

YKU3HH COBPEMEHHOT'O OOIIIECTBA;



* BOKHEUIIINE XUMUYECKHUE MTOHATHS: BEIIECTBO, XHMUYECKUH AJIEMEHT, aTOM, MOJIEKYJla, Macca
aTOMOB M MOJIEKYJI, UOH, paJIUKaJl, aJUIOTPOIHSI, HYKJIUbI U U30TOIbI, aTOMHBIE S-, p-, d-
Op61/ITaJII/I, XUMHYCCKaAs CBA3b, 3JICKTPOOTPULATCIIBHOCTD, BA&JICHTHOCTD, CTCIICHDb OKHUCJICHUA,
rudpuan3aIys opouTanei, mpoCTPAaHCTBEHHOE CTPOCHUE MOJIEKYII, MOJIb, MOJISIpHAs Macca, MO-
JSIPHBIA 00BbEM, BEILECTBA MOJIEKYSIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUS, KOMIUIEKCHBIE CO-
€IMHEHUs, AUCTIEPCHBIE CUCTEMBI, HCTUHHBIE PACTBOPHI, JIEKTPOJIUTUUECKAS JUCCOLUALIMS, KU-
CJIOTHO-OCHOBHBIE PEAKIIMU B BOJHBIX PACTBOPaXx, TUAPOIN3, OKUCIEHUE U BOCCTAHOBIICHHUE,
ANEKTPOIINU3, CKOPOCTh XUMHUUYECKOH peakliu, MEXaHU3M PEeaKIuu, KaTalu3, TeIIoBoi 3¢ dexT
peaKIuu, SHTANBIN, TEIUIOTa 00pa30BaHus, SHTPOIIUS, XUMUYECKOE PABHOBECUE, KOHCTaHTA
paBHOBECHS], YTIIEPOAHBIN CKeNeT, QYHKIIMOHANbHAS TPYIINa, TOMOJIOTHS, CTPYKTYpHas U Mpo-
CTpaHCTBEHHAsl U30MEPHUs, UHAYKTUBHBIN U Me30MepHBIN 3P PEeKThI, 31eKTpod U, HyKIeOpuI,
OCHOBHBIE THIIbl PEAKIIMI B HEOPTaHUYECKON U OPTraHUYECKON XUMUMU;

* OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHUSI MacChl BEIIECTB, IEPHUOIUUECKHI 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOrajJpo, 3akoH ['ecca, 3aKOH IEMCTBYIOIIMX MAacC B KHHETUKE U
TCPMOANHAMUKE,

* OCHOBHBIE TEOPUHU XUMHUU: CTPOCHHUS aTOMa, XUMHUIECKOH CBSI3H, dJIEKTPOJIUTUUECKON TUCCO-
LAAIMH, KIUCJIOT U OCHOBAHHM, CTPOCHUS OPTaHUYECKUX COCTMHEHUH (BKIIIOYasi CTEPEOXUMHUIO),
XUMHUYCCKYIO KHWHCTUKY U XUMHUYCCKYIO TCPMOJUHAMUKY,

* Iaccu(UKAIMIO ¥ HOMEHKJIATYPY HEOPTAHUYECKUX U OPTaHUYECKUX COSAMHCHHIA,

* IPUPOHBIE HICTOYHUKH YTIIEBOJAOPOIOB U CIIOCOOBI X MEePepabOTKy;

¢ BCUICCTBA U MAaTCpHUaJIbl, ITUPOKO UCIIOJIB3YCMbBIC B IIPAKTHUKE: OCHOBHBIC MCTAJIJILI U CILJIABBI,
rpa(bHT, KBapIi, CTCKJI0, HEMCHT, MUHCPAJIbHBIC y[[OGpGHI/I}I, MHHCPAJIBHBIC U OPTaHNYCCKUC KU~
CJIOTBI, IIETIOYH, AMMHAK, YTIIEBOJAOPOAbI, (P€HOI, AHUITUH, METAHOJI, 3TAHOJI, YTUJICHTJIUKOJIb,
TIIALEpUH, (GopManbIeTu, alleTalbIer |/, alleTOH, TTI0K03a, caxapo3a, Kpaxmall, KJIeT4aTka,
AMUHOKHCIIOTHI, O€TIKH, HICKYCCTBEHHBIC BOJIOKHA, KaY4yKH, TJIACTMACCHI, )KUPBI, MbLJIa U MOIO-
LIUE CPE/ICTBA;

1o oKOHYAaHUM Kypca XMMHH CTapIICH IIKOIbI, YYAIIMECS HAYYATCA:

* Ha3bIBAaTh U3YUYEHHBIE BEIIECTBA M0 «TPUBUATBHON» U MEXAYHAPOIHOW HOMEHKIIATYpaM;

* OIpEIEISITh: BAICHTHOCTh M CTETIEHb OKUCIICHUS XUMHUYECKHUX AJIEMEHTOB, 3apsi]] HOHA, TUII XU-
MHUYECKOU CBSI3U, MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYII, TUIl KPUCTAJUIMYECKOM pelIeTKH, Xa-
pakTep cpesibl B BOJHBIX paCTBOPAX, OKUCIUTENb U BOCCTAHOBUTEIIb, HAIIPABJICHUE CMEILICHUS

PAaBHOBECCHA IO BJIMAHUEM PA3JIMYHBIX (i)aKTOpOB, HN30MCPEI U TOMOJIOTH, IPUHAAJIC)KHOCTD BC-



IIECTB K PA3JIMYHBIM KJIAaCCaM OPraHUYECKUX COCAMHEHHM, XapaKTeP B3AaUMHOIO BIUSHUS aTO-
MOB B MOJIEKYJIaX, TUIIbI PEAKIUI B HEOPraHUYECKON U OPraHU4EeCKON XUMUH;

* XapaKTepU30BaTh: S- , P- U d-3JIEMEHTHI 110 UX MOJIOKEHHUIO B MEPUOUICCKON CUCTEME
J.M1.Menpeneea; o01ue XUMAYECKUE CBOMCTBA METAIIJIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB He-
OpPraHUYECKUX COCIMHEHUI; CTPOCHUE U CBOMCTBA OPraHUYECKUX COCIMHEHHM (YTI€BOJOPOAOB,
13

CIIUPTOB, PEHOJIOB, ATBICTUAOB U KETOHOB, KAPOOHOBBIX KHCIIOT, aMUHOB,

AMUHOKHCIIOT U YTJIEBOJIOB);

* 00BSICHATD: 3aBUCUMOCTh CBOMCTB XMMHYECKOI'0 JIEMEHTa M 00pa30BaHHBIX UM BEIIECTB OT
MoJoKeHus B nepuoandeckon cucteme 1.1, MenaeneeBa; 3aBUCUMOCTb CBOMCTB HEOpraHUYE-

CKHX BEIIIECTB OT MX COCTaBa U CTPOCHMS; MPUPOIY M CIIOCOOBI 00Pa30BaHUS XUMHUYECKON
CBSI3U,

3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEAKIINH OT Pa3IUYHbIX (haKTOPOB, PEaKIIMOHHOM CIIOCO0-
HOCTHU OpFaHI/I‘IeCKI/IX COGZ[I/IHGHI/Iﬁ oT CTpOGHI/IH ux MOHGKyJI;

¢ BBIIIOJIHATH XI/IMI/I‘-IGCKI/Iﬁ 3KCHepI/IMCHT I10: pacn03HaBaHmo Ba)KHeI\/'IH_II/IX HGOpFaHI/I‘-IGCKI/IX )41
OpFaHI/I‘ICCKI/IX BCUICCTB, Honyqumo KOHerTHLIX BCIICCTB, OTHOCAIINUXCSA K I/I3yLI€HHBIM KJj1ac-
caM COeIUHCHUI;

* POBOJUTH PACUYETHI 0 XUMUYECKUM (HOPMYIIaM U ypaBHEHUSIM PEaKIIHii;

* OCYIIECTBIIATH CAMOCTOSTEIbHBIN MOUCK XUMHUUECKONH HH(POPMAIIUU C UCIIOIb30BAHUEM Pa3-
JMYHBIX UCTOYHHUKOB (CIIPABOYHBIX, HAYYHBIX U HAYYHO-TIONMYJSPHBIX U3IaHUN, KOMIIBIOTEPHBIX
0a3 JaHHBIX, pecypcoB MHTepHETa); NCITOIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JIJIT 00padOTKH
Y Tiepeaavyr HHPOPMAIIMK U €€ TIPEACTABICHHS B Pa3IUYHBIX (opMax;

HCIIOIB30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTHUECKOU JIeATEIb-

HOCTH H TTOBCEIHEBHOM KH3HU JIJIS:

* IOHUMAaHUs IN100aJbHBIX IPOOJIEM, CTOSIINX MEPE]] YET0BEYECTBOM: IKOJIOTMUECKHUX,
SHEpPreTH-

YECKMX U CBIPHEBBIX;
* 00BSICHEHHSI XUMUYECKUX SBJICHUM, IPOUCXOSAIINX B IPUPOJE, OBITY U Ha MIPOU3BOCTBE;
* SKOJIOTMYECKHU TPAMOTHOI'O IIOBEACHUS B OKPYXKAIOLLIEH CPELE;

¢ OICHKH BJIMAHUA XUMHUYCCKOTO 3arpsA3HCHUA OKPY)KaIOH_Ieﬁ CpCAbl Ha OpraHrU3M YCIIOBCKA U
ApY-

THUC JXUBBIC OPIraHU3MBI;

* Oe30mMacHO paboTHI C BEIIECTBAMH B JJabOpaTOpuu, OBITY M Ha IIPOU3BOICTBE;



* ONpEIEIICHUS] BO3MOKHOCTH MTPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B PA3JIMYHbBIX YCIOBHUAX U
OLICHKHU MX ITOCIICACTBHIA;

* pacmio3HaBaHUS U UICHTU(PUKAIIMU BAXKHEUIITNX BEIIECCTB U MATEPHAJIOB;

* OLICHKH KayeCTBa MUTHEBOM BOABI U OTJAEIBHBIX MUIIEBBIX ITPOAYKTOB;

* KPUTHYECKOW OLIEHKHU JIOCTOBEPHOCTU XUMHUUECKOM HH(OpMALIUHU, TOCTYHAIOMIEH U3
Pa3INYHBIX

HMcTounukos.

* IPUMCHATH B PCHICHUAX 3a1a4 U TECCTOBBIX pa60T OCHOBHBIC 3aKOHBI XUMUHN: COXPAaHCHUA
MacCChI BEIICCTB, ITIOCTOAHCTBA COCTAaBa, Hepnozmqecxm‘/i 3aKOH,

* IPUMEHSTH Ha MPAKTUKE OCHOBHBIE TEOPUU XUMHUH: XUMHUECKOU CBSI3H, SJEKTPOIUTUYECKON
JTUCCOITMAIIAHN, CTPOSHHUSI OPTaHUYECKUX COCTMHECHU;

* ONKUCHIBATh BAKHEUIIINE BEIIECTBA U MaTepHaJIbl: OCHOBHBIC METAJLIBI U CIIABHI; CEpHAs,
COJIsIHasi, a30THAsI M YKCYCHasi KUCJIOTHI; IIEJI0YH, aMMHaK, MUHEpaIbHbIE YI00pEHUs, METaH,
STHJIEH, alleTUIIeH, O€H30J1, TAHOJM, XKHUPHI, MbLIIA, TTIOK03a, caxapo3a, Kpaxmall, KJIeT4yaTka,
OCJIKH, UICKYCCTBEHHBIC M CHHTETHYECKHE BOJIOKHA, KAy4yKH, TIaCTMACCHI;

* Ha3bIBaTh U3YyYEHHBIC BEIIECTBA MO «TPUBHATBHON» WIIM MEXIYHAPOIHON HOMEHKJIATYPE;

* ONPENEIIATh: BAJICHTHOCTb U CTEIIEHb OKHUCICHUS XUMUYECKUX AJIEMEHTOB, TUII XUMUYECKOU
CBSI3M B COEIMHEHMUSIX, 3apsl NOHA, XapaKTep Cpelbl B BOJHBIX pACTBOPaX HEOPraHUYECKUX
COEJIMHEHUH, OKUCIIUTENIb U BOCCTAHOBHUTEIb, PUHAIJIC)KHOCTh BEIIECTB K PA3JIMYHBIM KJIaccam
OPraHUYeCKUX COCITMHEHUN;

¢ XapaKTCPU30BaATh: DJICMCHTBI MAJIbIX ICPUOIAOB 10 UX IMOJIOKCHUIO B nepnonnqecxoﬁ CHUCTEMC
Z[. I/I.MCHI[CJ'ICCBa; O6H_II/IC XHMHYECKHE CBOMCTBA METAaJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HCOPraHUYCCKHUX U OPraHUYCCKHUX COCﬂHHCHHﬁ; CTPOCHUC U XUMHNYCCKUC CBOMCTBaA HN3YUCHHBIX
OpTraHUYCCKUX COGHHHGHHﬁ;

* O0OBSACHSTDH: 3aBUCUMOCTb CBOIMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY XUMHUYECKON
CBSI3HM (MOHHOM, KOBAJICHTHOM, METAJJTIMYECKOH ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIiu U
MOJIOKEHHUS XMMUYECKOTO PAaBHOBECHS OT PA3NIMUHBIX (PAKTOPOB; * BBHITIOIHATH XUMUUYECKUN
JKCIIEPUMEHT I10 PAaCIO3HABAHUIO BaKHEUIINX HEOPraHUYECKUX U OPTaHUYECKUX BELICCTB;

* [IPOBOJIUTh CAMOCTOSITEIbHBIN MOMCK XMMUYECKONH MH(DOPMALIMH C UCTIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HuTepHeTa); UCI0JIb30BaTh KOMIIBIOTEPHbBIE TEXHOJIOTUH JIIsl 00pabOTKH U mepeiadn
XUMHUUYECKON MH(POPMAIIUH U €€ MIPE/ICTABICHUS B Pa3INuHbIX (opMax;

Vyampecss CMOIYT HAYUYHUThCS:

- pemiath ypaBHeHus peakiuit OBP ¢ moMorisio MeTo1a mosrypeakiuii;

-COCTAaBJIATh U pCUIATH CJIOXKHBIC YPABHCHHUA peaKum”I, MMPUMCHSA 3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEN;

-p€uiaThb KOM6I/IHI/Ip0BaHHBIe 3a1a4¥ IOBBIIICHHOTO YPOBHS CJIOKHOCTU;

- peiiaTth OCII0OYKHU npeBpameHI/HZ MMOBBIIICHHOTO YPOBHS CJIOKHOCTHU;



-IpCACKa3bIBATH CBOMCTBa BCIICCTB 110 UX CTPOCHUIO, OIIPCACIATE B3AMMHOC BJIIMAHUEC aTOMOB U
TpYIII aTOMOB B MOJICKYJIAX;

- pemiats ypaBHeHuss OBP B opranndeckoi Xummy;
- pelmaTs 3aJa4y Ha ucnojp3oBanue pH, pa3HOCTb JIEKTPOAHBIX NOTEHLIUAIOB U Ap. ..
- COCTABJIATH YPAaBHEHUS PEAKLUHI TUPOJINA3A 110 HECKOJIBKUM CTYIICHSM;

-CaMOCTOATEIILHO OPOPMIISITE COOCTBEHHBIE MUCHhbMEHHBIE pA0OTHI B COOTBECTBUU C
TpeboBanusiMu BY308;

- pacnpenensaTs BpeMms npu pemenun KMMos EI'D;
- TpaMOTHO O(OPMIISTH 3a/1aHUs MOBBIIIEHHOTO YPOBHSA cinokHocTd Kumos EI'D.

YYEBHO-TEMATHYECKMI ILIAH.

11 KJIACC
Ne TEMA KOJNYECTBO B TOM YHCJIE
n/n acos YPOKH | IIPAKTUYECKHUE | KOHTPOJIHBHBIE
PABOTBI PABOTBI
1 CTPOEHUE ATOMA 7 6 1
151
[EPUOUYECKUI
3AKOH J.A.
MEHJIEJTEEBA
2 CTPOEHUE 24 20 1
BEIIECTBA
3 XUMUNYECKUE 15 15 1
PEAKIIU
4 BEIIECTBA U UX 21 20 1
CBOMCTBA
5 XUMUA u 2 8
OBIIECTBO
6 TIOBTOPEHUE 1 1
OCHOBHBIX
BOIIPOCOB KVYPCA
OBILEN XUMHNU
BCEro: 70

Conep:xanne padoueii nporpaMmmsl o xumum B 11 kiacce

Tema 1.Cmpoenue amoma u nepuoouueckuii 3axon /.M. Menoeneesa. (7 uac)



Amowm- cnoxcnas yacmuya. SIapo v 31eKTpoHHAsE 0007109Ka. DJIEKTPOHBI U IPOTOHBL. MUKpOMHUP
1 MakpoMup. Jlyanusm 4acTUI] MUKPOMHDA.
CocmosHue snekmpoHa 8 amome. DIEKTPOHHOE 00Jako 1 opoutans. opma opobuTasnei (s, p, d,
f). [maBHOE KBaHTOBOE YHCII0. DHEPreTUYECKUE YPOBHU U TIOyPOBHHU. B3auMOCBSI3b INIaBHOTO
KBaHTOBOT'O YKCJa, TUIIOB U (hopM opOuTael 1 MaKCUMaIbHOIO YKCIIa 3JIEKTPOHOB Ha
noaypoBHsX u ypoBHsX. [Ipunnumn [Taynmu. DnexkrponHas hopMyna aTOMOB 3JIEMEHTOB.
I'paduueckue anexTponHsie Gopmyssl U mpaBmwiio [ 'yHaa. DnekTpoHHO-Tpadudeckue GopMyIbl
aTOMOB DJIEMEHTOB. DIIEKTPOHHAS KJIACCU(PUKAIIUS DIIEMEHTOB 110 CEMECTBaM.
Banenmmuvie 603modcnocmu amomos xumuieckux snemenmos. BaneHTHbIE JJIEKTPOHBI.
BaneHnTHbIE BO3MOKHOCTH aTOMOB XHMHYECKUX JIEMEHTOB KakK () YHKIIMS UX HOPMAILHOTO U
BO30YKAEHHOTO cOCTOsIHUSA. J[pyrue GpakTopsl, OnpeAeNsioliie BaJeHTHbIE BO3MOXHOCTH
aTOMOB: HAJIMYME HETOAENEHHBIX 3JIEKTPOHHBIX nap. Hanndne cBOOOIHBIX OpOUTATICH.
CpaBHeHUE BaJIGHTHOCTH U CTETICHH OKUCIICHHUS.
Ilepuoouueckuti 3akon u Ilepuoduueckas cucmema xumudeckux snemenmos /1. U. Menoeneesa.
[IpenmnochuIKy OTKPBHITHS 3aKOHA: HAKOIUIEHHE (PAKTOJIOTHYECKOr0 MaTepuasa, paboTsl
npenurecTeennnkos WM. 5. Bepriennyca, H. B. Jle6epeiirepa, A. D. Illankyprya, Jix. A.
Heronennca, JI. FO. Metiepa, che3n xumukoB B Kapiicpya, nmuunoctHbie kauectna /l. W.
Menpeneesa. Otkportre /1. Y. MenaeneeBsiM neproguueckoro 3akona. Ilepsast popmynuposka
ero. ['opu3oHTanbHas, BepTUKaIbHAS U AHaroHalbHAs IEPUOIUYECKUE 3aBUCUMOCTH.
[lepuonnueckuii 3akoH u cTpoenue aroMa. Mzotomnsl. COBpeMEHHOE MOHSATHE XUMUYECKOTO
aneMenTta. 3akoHomMepHocTh ['. Mo3nu. Bropas popmynupoBka nepruoanueckoro 3akoHa.
[Tepuoanueckas cucrteMa u ctpoeHre aroma. OU3NYECKUI CMBICI MOPAIKOBOTO HOMEPA
3JIEMEHTOB, HOMEPOB I'PYMIIbI U epuoa. [[puurHbl H3MEHEHUsT METAITTHYECKIX U
HEMETAJUTUIECKUX CBOMCTB 3JIEMEHTOB B TPYIIAX U MIEPUOJIAX, B TOM YUCIIE OOJBIINX U
cBepxOonpiux. TpeTsst hopMyTupOBKa MEPUOTNIECKOTO 3aKOHA. 3HAUCHUE TIEPUOTUIECKOTO
3aKOHA U MEPHOJUYECKON CUCTEMBbI XUMHUECKUX AeMeHTOB J[. V1. Menaeneesa st pa3BUTHS
HAyKH 1 MOHUMAaHHSI XUMUYECKOW KapTHHBI MUPA.

Tema 2. Cmpoenue eeuwtecmea. (24 uacoe)
Xumuueckas cea3v. Edunas npupoda xumuyeckou ceazu. VIoHHas XUMUYeCcKas CBS3b U MOHHBIE
KpUCTaJUTHYECKUE perieTku. KoBaneHTHas XMMUYECKas CBsI3b U €€ Kilaccu(ukanus: mno
MexaHu3My o0pa3oBaHus (OOMEHHBIN U TOHOPHO-aKLENTOPHBII), IO AJIEKTPOOTPHUILIATETFHOCTH
(mossipHas ¥ HENOJISIPHAsT), IO CIIOCO0Y MEPEKPhIBAaHUS SJIEKTPOHHBIX OpOUTaiel (curma u nu),
0 KpaTHOCTH (OJIMHAPHASI, JBOWHAS, TPOitHAas, moyTopHast). [lonspHOCTE CBS3H U MOJIPHOCTD
MouieKyibl. Kpucraymuinueckne peieTKy s BEHIECTB ¢ 3TOW CBA3bIO: aTOMHAs U MOJIEKYJISIpHASI.
Merannnueckasi XUMUYeCKas CBsI3b U METaJUIMUecKasi KpucTajuinueckas pemerka. Bogopoanas
CBSI3b: MEXMOJICKYJIIpHAS U BHYTPUMOJICKYJIsipHasi. MexaHu3M 00pa3oBaHUs dTOW CBSI3H U €€
3HaueHue. MloHHas CBsI3b Kak MpeAesibHbIN CIydail KOBaJEHTHOM MOJISPHOM CBS3H; EPEXOL
OJTHOTO BHJIa CBSI3M B JIPYT'Oi; pa3HbIC BUBI CBA3EH B OJTHOM BEIIECTBE.
Cesoticmea kosaneHmuou xumuieckou cesa3u. HachlaeMocTb, OIIPU3yEMOCTb,
HaIpaBJIEHHOCTb. [ 'eoMeTpHst MOJIEKYII.
Tubpuousayus opbumanei u 2eomempusi MOAEKYIL.
Sp° - THOPHM3ALHS Y ATTKAHOB, BOJIBI, AMMHAKa, aIMa3a.
Sp” - THOPHIM3AIHS y COCIMHEHIH Gopa, aTKEHOB, apEHOB, AMEHOB, rpaduTa.
Sp - THOpUIM3AIUS y COSAMHEHUN OepUIUIHS, AIKHHOB, KapOuHa. ['eomeTpust MoJeKy
Ha3BaHHBIX BEILIECTB.
Hucnepchule cucmempi. [loHsITHE O TUCTIEPCHBIX cucTeMax. JlucnepcuonHas cpena u
nucnepcHas ¢aza. J[eBsiTh TUTIOB CHCTEM U MX 3HaYCHHE B MMPUPOJC U KU3HU YETIOBEKa.
JlucnepcHasi cucTeMa ¢ KHMJIKOW CpeJIoii: B3BECH, KOJUIOUAHbBIE CUCTEMBI, UX Ki1acCU(UKAIIHSL.
3omu u renu. Dpdext Tunnans. Koarymsanus. Cunepesuc. MonekynsipHble 1 HICTUHHBIC
PacTBOPBHI.
Teopus cmpoenus xumuyeckux snemenmog A. M. bymaepoea. 1lpennocbuiku co31aHusl TEOPUU
ctpoenus : padotsl npeamectBeHHUKOB (K. b. [{roma, @. Bénep, I11. @. XKepap, ®. A. Kekyie),




cbe3n ecrectBoucneirareniel B [lIneiepe, nmanoctHeie kayectBa A. M. bytnepoBa. OCHOBHBIE
TI0JIOKEHUSI COBPEMEHHOM Teopuu cTpoeHus. Bunbl nzomepun. M3omepusi B HEOpraHu4ecKon
XUMHH. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX U HEOPTAaHUYECKUX BEIECTB.
OcCHOBHbIE HaNpPaBJIEHUs PAa3BUTHsI TEOPUU CTPOCHMSI - 3aBUCUMOCTb CBOWCTB BELIECTB HE
TOJIBKO OT XMMHYECKOT0, HO ¥ OT MX 3JIEKTPOHHOI'O ¥ POCTPAHCTBEHHOT'O CTPOEHUS.
NHnyKnoHHBINH 1 Me3oMepHBIN 3pdexTsl. CTepeoperyisipHOCTb.
Huanexmuueckue ocHogbl 00wHocmu 08yx edywux meopuu xumuu. J{naneKTH4eckue OCHOBBI
obmHocTu Teopun nepuoanuHoct [. . MenaeneeBa u Teopuu ctpoenusi A. M. bytneposa B
CTaHOBJIEHUH (PaOOTHI IPEIIECTBEHHUKOB, HAKOIUIEHHE (DAKTOB, yUaCTHE B Ch€3/1aX, PYCCKHUH
MEHTAJIUTET), MpeIcKa3aHuu (HOBBIX AieMeHTOB- Ga, Se, Ge U HOBBIX BEILIECTB - U300yTaHa) U
pa3BuTuu (Tpu HGOPMYIUPOBKH).

llonumepwr opeanuueckue u neopeanuieckue. OcHOBHbIE MOHATHS XumMun BMC: cTpykTypHOE
3BEHO, CTETNEHb MOJIMMEPHU3alM1, MOJIEKyJIsapHas Macca. CriocoObl MOTy4eHHs OJTUMEPOB.
Peakuuu nonmmepusanuu 1 nodukoHaeHcauu. CTpoeHne MoJIMMEpPOB: TeoMeTpruueckas popma
MaKpOMOJIEKYJ1, KPUCTAJUIMYHOCTh U aMOP(HOCTB, CTEpeOperyIsipHOCTh. [lonmumepsl
oprannveckue u Heoprannueckue. Kayayku. [Inacrmaccsl. Bonokna. buononumepst: 6enku u
HYKJICHHOBBIE KHCJIOTBHI.

JeMoncTpanuu. Mojenu KpUCTaJUIMYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM TUIIOM CBSA3EH.
Mogenu MoseKyn pa3in4yHoil reomeTpun. Kpuctamindyeckue pem€éTku anMasa u rpadura.
OO0pa3iipl pa3NIUYHbIX CHCTEM ¢ XXuIKoM cpenoit. Koarymsanus. Cunepesuc. dddexr Tunngans.
Mopaenu u30MepoB CTPYKTYPHOM M IPOCTPAHCTBEHHOM n3oMepuu. CBOMCTBA TOTYyOJIa.
Komnnekuust ninactmace 1 BosiokoH. O0pasiibl HEOPraHUYECKUX TTOJTMMEPOB: CEPHI.
[Tnactuueckoit, pocdopa kpacHoro, kBapma u 1p. Moaenu monekyn 6enkos u JJHK.
JlabopatopHble onbIThl. 1. CBOWCTBA THAPOKCUIOB 3JIEMEHTOB 3 niepuoza. 2. O3HaKOMIJICHHE C
o0pa3laMu IIacTMacc, BOJIOKOH, HEOPraHMYECKUX MOJIMMEPOB.

IIpakTnyeckas padora 1. «[lomydenue, cobupanue Tra3oBy» .

Tema 3 Xumuueckue peaxyuu. (15 uac)
Knaccuguxayusa xumuueckux peakyuti 8 opeanuieckou u Heopearnuieckou xumuu. Ilousarue o
XMMHYECKON PeaKkuu, €€ OTIMYME OT SIACPHON peakuuu. Peakiuu ayuioTponus3anud 1
n3oMepu3zanuu. Peakiym, uaymnye ¢ “3MEHEHHEM COCTaBa BEILECTBA: 110 YUCITY U XapakTepy
pearupyomux 1 o0pa3yroImxcsl BEUIECTB (pa3iokKeHMs, 3aMEILeHUsI, 0OMEHa, COETMHEHUS ); T10
n3Mmenenuto creneHeit okucnenus (OBP u ne OBP); o teroBomy sddexty (9k30- 1
SHAOTEpMHUECKHE); 1O (a3ze (TOMO- U TeTepOreHHbIE); 110 HalpaBIeHHIo (0OpaTUMbIE U
HeoOpaTUMbIE); MO MCIOIb30BAHUIO KAaTAIU3aTOPa (KaTATUTUYECKUE U HEKATAIUTHUECKHUE); 110
MexaHU3My (paauKajabHble U HOHHBIE); IO BUY SHEPTUH, THULIMUPYIOIIEH PEAKIIIO
(poToxumuyeckue, pagualliOHHbIE, HIEKTPOXUMUYECKHE, TEPMOXUMUYECKHE).
Bepoamnocms npomexanus xumuyeckux peakyuil. 3aKOH COXpaHEHHs SHEPruu. BHyTpeHHss
sHeprus peakuuil. TertoBoit a3pdext. Tepmoxumudeckue ypaBHenus. Termnora odpa3oBaHus.
3akoH I'. U. T'ecca. OuTponus. Bo3aMOXKHOCTh NIpOTEKaHUS peaKiil B 3aBUCUMOCTHU OT
WU3MEHEHHUS SHEPTUU U SHTPOIIUH.
Ckopocmb xumuueckux peakyuti. Pakmopwl, grusaouue Ha ckopocms peakyuii. 1loHsTHE O
ckopocTH. CKOpOCTh TOMO- U T€TEPOT€HHON peakuuii. JHeprus akTuBauuu. @akTopsl,
BIIUSIIOLIME HA CKOPOCTh PEAKIIHii: MPUPO/Ia pearupyoux BeIecTB, KaTalu3aTopsl,
TEMIEpaTypa, KOHLEHTpanus. Katanus roMo- U reTeporeHHsbli, ux MexaHu3Mbl. @EpMEHTBI, UX
CpaBHEHHE C HEOPraHUYECKUMU KaTanuzaropamu. MTHruOUTOpHI U KaTaTUTUYECKUE SbL.
[loBEpXHOCTH CONPUKOCHOBEHMSI pEArMPYIOIINX BEIIECTB.
Xumuueckoe pasrnogecue. IloHSATHE 0 XUMUYECKOM paBHOBeCHH. PaBHOBECHBIE KOHIIEHTPALIUH.
JunamuuHoCTh paBHOBecHsl. KoHcTaHTa paBHOBecHsI. PaKTOPBI, BAUSAIOLINE HA CMELICHHUE
paBHOBECHS: KOHLIEHTpalus, JaBienue, temneparypa. [lpunnun Jle Hlartennbe.
Oxucnumenvro-soccmanosumenvhule peakyuu(OBP). Crenens okucnenus. Knaccudukanums
peaxkuuii B cBeTe 3JIEKTpOHHOM Teopru. OcHOBHbIE MOHATHSI OBP. MeToibl cocTaBlieHUs




ypaBHenuit OBP: meTon anexkTpoHHOT0 OanaHca, METOJT TTOJTypeakiuid. BiausHue cpeasl Ha
npotekanne OBP. Knaccuduxauus OBP. OBP B oprannyeckoil XuMum.

Inexmpoarumuyeckasn ouccoyuayus. (3./1.) DNEKTPOIUTHI U HEIJEKTPOJIUTHL. MeXaHu3M
3JEKTPOJIUTUYECKON JUCCOIUAIIMU C PA3IMYHBIM BUAOM CBsi3U. CBONCTBAa KATHOHOB U aHHOHOB.
Kucnotsl, conu, ocHoBanus B ceete J.J[. Ctenenp 3./1.1 €€ 3aBUCUMOCTB OT HPHUPOIbI
3JIEKTPOJIUTA U ero KoHueHTpauuu. Koncranra qucconuanuu. CTyneHyarasi 1MCCOUMALUS.
CBoiicTBa paCTBOPOB JICKTPOJIUTOB.

Booopoonvui nokasamens. Jluccounanus Boasl. Koncranra e€ quccounarnun. MonHoe
npousBeqieHne BoAbl, Bomopoanslil mokaszatens - pH. Cpenbl BOAHBIX pacTBOPOB JIEKTPOJIUTOB.
3HayeHre BOJOPOTHOTO TIOKA3aTENs Il XHMHUECKUX U OMOJIOTHYECKUX MTPOIIECCOB.

Tuoponus. Tloustue ruaponusa. [ MIpOIN3 OPraHMYECKUX U HEOPraHMUECKHUX BEIIECTB
(ranmoreHaKaHOB, CIIOXKHBIX d(DUPOB, YTIeBOI0B, OeakoB, AT®D) u ero 3nauenue. [ uaponus
couieit - Tpu ciaydas. CtyneHuyaTsii ruapoius. Heoopatumelii ruaponus. [Ipaktudeckoe
3HaueHue rugponusa. K

Jdemonctpamumn. [Ipespamenre kpacHoro ¢ocdopa B 6emblif; Kuciaopoaa B 030H. [lomydenne
KHCJIOpO/1a U3 NEPOKCHIa BOIOpoAa, Boabl. Jlernaparanus stanona. Lenouka: P--- P,Os ---
H3POy; cBolicTBa YKCYCHOM KHUCIIOTBI;, MPU3HAKA HEOOPATUMOCTH PEaKIIUiA; CBOMCTBA METAJIIOB,
OKHCJIEHHE aJIbJIEr1/1a B KUCJIOTY U CIUPTA B albJerua. Peakuuy ropeHus, 3K30TepMUUYECKHE
peakiuu (obeciBeurBaHre OPOMHON BOJIBI U NIEpMaHraHaTa Kalius STUJICHOM, rallleHrne U3BeCTH
U JIp.) ¥ SHAOTEPMHUYECKUE peakuy (Pa3NoKeHNE KATUHHON CeNUTPhI, OMXpomMarta Kajusl.
B3anMopeiicTBre IMHKA C pacTBOPAMHU CEPHOU U COJISTHOM KUCIIOT MIPH Pa3IMYHbIX
TEMIEPATypax U KOHLUEHTPALUU COJISTHOM KUCIIOTBI; Pa3jIokKEeHHE IEPOKCH A BOJIOPOAA IIPU
oMoty okcuaa maprania (IV), karanassl ceiporo msica u kaprodens. BzaumozeiicTeue nuHka
Pa3IMYHOM MOBEPXHOCTH (IIOPOIIKA, MBUIH, TPAHY) C KUCIOTON. MOoeb «KHUIMSIIET0) CIIOS.
CwmenieHre paBHOBECHUS B CUCTEME Fe’*+3CNS= Fe(CNS)s; omblIeHHE KUPOB; pEaKIIMU
stepudukanyy. 3aBUCUMOCTb cTeneH! D.Jl. yKCyCHOM KUCIIOTHI OT pa3zbaBieHus. CpaBHEHUE
CBOMCTB PacTBOPOB CEPHOI M CEPHUCTOM KUCIOT; MypaBbUHON U YKCYCHOM KUCJIOT, TUAPOKCH/IA
mutust. Kanus u natpust. UHauKaToOphl 1 M3MEHEHUE UX OKPACKH B PAa3JIMYHBIX Cpeax.
NupukatopHas Oymara u e€ UConIb30BaHKUE IS onpeaeieHus pH CIIroHBI, )KeTyJOYHOTO COKa,
JIPYTUX COKOB opraHu3Ma yenoBeka. CepHOKUCIBINA 1 pepMEHTATUBHBIN T'HIPOJIU3 YIIEBOJIOB.
IMunponus kapboHaTOB, Cynb(})aTOB, CHUIUKATOB IIEJIOYHBIX METAJUIOB; HUTPATOB IIUHKA WIIH
ceuHia (II). 'uaponus kapOuaga KaabIus.

JlabopaTtopHbie onbIThl. 1.IlonydeHne kuciopoaa pa3iaokKeHUEM IEPOKCUIA BOAOPOA U
nepmaHrasaTa kanus. 2.Peakuuu, uaymnye ¢ o0pa3oBaHHEM OCaJKa. rasa, BOJbI JIs
HEOPraHMYECKHX M OpraHuYecKux KucioT.3.Mcnonp30BaHne HHANKATOPHOU OyMaru Jist
onpeneneHus pH citoHbI, XKeTya04HOro coka. 4.PaznuyHble ciydan rUApoIn3a COJIEH.
IIpakTuyeckasi padbora 2 CKOpOCTh XUMUYECKUX PEAKIUN, XUMHUUYECKOE PAaBHOBECHE

3. CpaBHEHHE CBOMCTB HEOPTaHMUECKUX U OPTaHUYECKUX COCTMHECHUM. 4. Perenune
3KCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «I uapoaus».

Tema 4. Bewecmea u ux ceoiicmea. (21 uaca)

Knaccupuxayus neopeanuueckux sewgecms. IlpocThie u cnoxxkubie BeniecTBa. OKCHIBI, UX
knaccuukanus. ['uapokcuapl (OCHOBAHUS, KUCIOPOAHBIE KUCIOThI, AMGBOTEpHBIC
ruapokcuabl). Kucnorel, nx kinaccudukanus. OcHoBanwus, MX kiaccudukamnus. Com cpeaHue,
KHCJIbIEe, OCHOBHbBIE U KOMILJIEKCHBIE.
Knaccupuxayus opeanuueckux sewgecms YTraeBoaopoabl U KiIacCu(UKAIUs BEIIESCTB B
3aBUCHUMOCTH OT CTPOCHHS YTIEPOIHOU 1enH (aaudaTHIeCKHe U IIUKINYECKHIE) U OT KPAaTHOCTH
cBs3el (penenbHbIe U HenpeaeabHbie). ['oMonorndeckuii psij. [Ipon3BoiHbIE YII€BOIOPOIOB:
raJIOreHaJIKaHbl, CIUPTHI, (PEHOIBI, albICTUABI U KETOHBI, KAPOOHOBBIE KUCIIOTHI, IPOCTHIE U
CJIOKHBIC 3PUPBI, HATPOCOCAMHEHUS, aMUHBI, AMUHOKHCIIOTHI.

Memannwi. [lonoxeHne METAIIIOB B IEPUOANYECKON CUCTEME U CTPOSHHUE UX aTOMOB.
[IpocThie BemecTBa-MeTauIbl: CTPOCHUE KPUCTALIOB U METAJNIMYECKasi XUMHYECKas CBS3b.




Amnorponusi. O6mue pu3ndeckre CBOMCTBA METAIIJIOB M BOCCTAHOBUTEIIPHBIE CBOMCTBA UX:
B3aMMO/ICHCTBUE C HEMETaIaMH (KHCIIOPOJIOM, TaJOreHaMH, CEPOH, a30TOM, BOAOPOIOM), C
BOJIOM, KUCJIOTaMH, pAaCTBOPAMU COJIeil, OpraHU4eCKMMH BEIIeCTBaMU (CIIUpPTaMH,
rajJioreHajJKkaHaMu, eHOJIOM, KUITaMH), co IienouyaMu. OKCUABI U TUAPOKCUABI METAIIIIOB.
3aBHUCHUMOCTE CBOVMCTB DTHUX COSIUHEHUN OT CTEINCHEN OKUCIECHUS METAJUIOB. 3HAUECHUE
METAJIJIOB B IPUPOJIE€ U KU3HU OPTaHU3MOB.

Kopposus memannos. Ilonstue koppo3uu. XuMuU4ecKass KOppo3us. DJIEKTPOXUMHUYECKAS
Koppo3us. CrocoOkI 3aIUTHl METAIIJIOB OT KOPPO3HH.

O6mue criocoObl MOTYyYeHHs] METaIOB. MeTasuibl B IPUPOE. METAJLUTYPIHsl U €€ BUABL: TUPO- U
TUAPO- DIEKTPOMETAIUTYPTrHsl. DIEKTPOIN3 PACIUIABOB U paCTBOPOB COCIMHEHUN METAJIOB U €r0
3Ha4YCHHUE.

Hememannwvi. 1lonoxeHue HEMETAIUIOB B IEPUOANYECKON CUCTEME, CTPOEHHUE UX AaTOMOB.
DJIEKTPOOTpULIATETBLHOCTh. IHEpTHBIE Ta3bl. [[BOMCTBEHHOE MOJI0KEHUE BOJIOPOIa B
nepuoanueckoit cucreme. Hemerasnisl - mpocThie BelecTBa. ATOMHOE U MOJIEKYJISIPHOE
CTpOEHUE UX. AJIOTpONUA. XUMUYECKUE CBOMCTBA HEMETAIIIOB. OKUCIUTEIbHBIE CBOMCTRA:
B3aMMOJICHCTBUE C METANIAMH, BOJOPOJAOM, MEHEE JIEKTPOOTPHUIIATEIbHBIMA HEMETAJIJIAMHU,
HEKOTOPBIMHU CJIO’)KHBIMU BeLIECTBAMH. BoCcCTaHOBUTENBbHBIE CBOMCTBA HEMETAIIIOB B PEAKLIUAX
co propoM, KUCIIOPOIOM, CIIOKHBIMHU BEIIECTBAMHU-OKUCIIUTEISIMU (a30THOUW U CEPHOI
KHCIoTaMu U Jp.). Bogopoausie coennuenuss HemetauioB. [loayyeHne ux CHHTE30M U
KOoCcBeHHO. CTpoeHrEe MOJIEKYJ M KPUCTAJIOB 3TUX COeMHEeHN. Du3nueckue CBONCTBRA.
OtHo1enue Kk Boje. MI3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB B IEPHOJAX U IPYIIIax
HeconeoOpa3yromue u coneobpasyromue okcuasl. Kucnopoausie kucinotsl. i3MeHeHne
KHUCJIOTHBIX CBOMCTB BBICIIUX OKCHJIOB U THAPOKCUAOB HEMETAIJIOB B IEPUOJIAX U TPYIIIIAX.
3aBUCHUMOCTB CBOMCTB KHCIIOT OT CTEIIEHU OKUCIICHUS HEMEeTasla.

Kucnomul opeanuueckue u neopeanuueckue. KUCioThl B CBETE MPOTOJUTUYECKON TEOPUH.
CornpsieHHBbIE KUCIIOTHO-OCHOBHBIE TTaphl. Kitaccudukanus opraHM4ecKux U HEOPraHuIeCKMX
kucnotT. O01re CBOMCTBA KMCIOT: B3aUMOICHCTBUE OPTaHUYECKUX U HEOPTAaHUYECKUX KHCIIOT C
MeTaJsIaM{, OCHOBHBIMU ¥ aM(OTEPHBIMU OKCUJIAMH U THIPOKCHIAMH, C COJIIMH, 00pPa30BaHKE
CIOXHBIX 3(hupoB. OCOOCHHOCTH CBONCTB KOHIICHTPHUPOBAHHOW CEPHOM M a30THOM KHUCIIOT.
Oco0eHHOCTH CBOICTB YKCYCHOM M MyPaBbUHOW KHUCIIOT.

OcHosanus opeanuyeckue u Heopeanudeckue. OCHOBAaHUS B CBETE MPOTOJIUTUYECKOU TEOPUH.
Krnaccugukanust opraHn4eckux 1 HEOpraHU4eCKMX OCHOBAHUN. XMMHUECKHE CBOMCTBA
esiouel 1 HepacTBOPUMBIX OCHOBaHUH. CBOICTBA OECKUCIOPOIHBIX OCHOBAHUI: aMMHaKa U
aMUHOB. B3auMHOe BiIHMsIHHE aTOMOB B MOJICKYJTY aHWJIMHA.

AmpomepHnule opeanuyeckue u Heopeanuieckue coeoureruss. AMQPOTepHbIE COSTUHEHHS B CBETE
MPOTOJIUTHIECKON TeOpruU. AMDOTEPHOCTh OKCHIOB U THAPOKCHIOB MEPEXOTHBIX METAJIIOB:
B3aMMOJICHCTBUE C KUCIOTAMH U ILIETOYAMH.

Lonamue o komnuexcHulx coedunenusx. KommnekcooOpa3oBarenb, JUraH bl, KOOPIUHAIIMOHHOE
4HCII0, BHYTpEHHsS cepa, BHemHss chepa. Homenkiatypa ganHbx coegnHeHui. [Ipumepsl
coeuHeHUN. AMGPOTEPHOCTh aMUHOKHCIIOT: B3aMMOICHCTBHE AMHUHOKHUCIIOT CO IIETI0YaMH,
KHCIIOTaMU, CIUPTaMHU, IPYT ¢ ApyroM (0Opa3oBaHKE MOJIUIETITHAOB), 00pa30BaHUE BHYTPEHHEH
coyii (OUTOJIAPHOTO MOHA).

[ enemuueckasn c6a3b MeAHcOy KNACCAMU OP2AHUYECKUX U HeopeaHudecKux coedunenutl. TlonsaTue
0 F'€HETUYECKOU CBSI3U U TEHETHUECKUX PsAJaX B HEOPraHUYECKON U OPraHUYECKON XUMHUH.
I'eneTuueckue psaabl MeTasia (Ha MpuMepe KaabIlis | XKeje3a), HeMeTauia (Cepbl U KPEMHHS),
MEPEXOAHOr0 dJIeMeHTa (IMHKa). [ 'eHeTHueckue psibl U TeHeTUYeCKas CBSA3b B OpraHMueCcKon
XUMHH (COCTMHEHUS IBYXaTOMHOTO yrieposaa). EnnHcTBO Mupa BemiecTs.

Jemonctpanuun. Komtexius «Knaccudukanus HEOpraHUYECKUX BELIECTB» U 00pasiibl
npencraBureneit kiaccos. Komnekmnus «Knaccudukanus opraHuuecKUX BEIIeCTB» U 00pasiibl
MpeACcTaBUTENEH KIacCcoB. Moeny KpUCTAIUNIMYECKUX PEMIETOK MeTaJIoB. Koekuys meTamion
C pa3HbIMU (U3UYECKUMU CBOMCTBaMH. B3anmoeiicTBre TUTHsI, HATPHSI, MATHHSI M XKelle3a ¢
KHCIIOPOJIOM; IIEJIOUHBIX METAJJIOB C BOJIOM, ciupTaMHu, (PEHOJIOM; IIMHKA C pacTBOpaMu




COJISIHOM U CepHOM KUCJIOT; HATPUS C CEPOii; aTFOMUHUS C HOAOM; XKeJle3a C pPACTBOPOM MEITHOTO
KyIopoca; aJllOMUHUS C pPaCTBOPOM €1Koro HaTpa. Okcuasl U THApOKCcH bl Xpoma. Kopposus
METaJJIOB B 3aBUCUMOCTHU OT YCJIOBUH. 3aIllMTa METAIJIOB OT KOPPO3HH: 00pa3Lbl «HEPKABEEKY,
3aIUTHBIX MOKpeITUH. Komnekuus pya. DieKTpoau3 pacTBOpoB coseid. Moaenu
KPUCTAJUTMYECKUX PEIIETOK Mo/, anmasa, rpadura. Amtorponus ¢pochopa, cepbl, KHCIOPOa.
B3aumopeiicTBue Bo10posa ¢ KUCIOPOIOM; CYPbMBI C XJIOPOM; HATPHsI C HOJIOM; XJIOpa C
pacTBOpOM OpoMHIa KaJHsl; XJIOPHOU U CEPOBOJOPOTHOM BOJIbI; OOECIIBEUNBaHHE OPOMHOM
BOJBI ATUJIEHOM MM aneTuieHoM. [lonydenue u cBoiicTBa XJ10pOBOAOPOIA, COISTHON KUCIIOTHI U
amMuaka. CBOWCTBA COJISTHOM, pa30aBIICHHON CEPHOM U YKCYCHOM KUCITOT. B3anmosericTBre
KOHIICHTPUPOBAHHBIX CEPHOI, A30THOM KHCIIOT M pa30aBIeHHOMN a30THON KUCIOTHI C MEJIBIO.
Peaxkius «cepeOpsiHOTO 3epKayiay [Jisi MypaBbUHON KUCIOTHL. B3auMopaeiicTBrue pacTBopa
THJIPOKCHA HATPUS C KMCIOTHBIMH OKCHAaMu (okcuaoM ¢ocdopa V), ampoTepHbIMU
TUAPOKCUAaMHU (TUIPOKCUIOM LIMHKA). B3auMozeiicTBre aMMuaka ¢ XJIOpoOBOJOPOIOM U BOJOM.
AHanoruuHo st MeTUIaMuHa. B3aumoieficTBUE aMMHOKUCIIOT C KUCIOTaMU U LIEI0YaMHU.
OcymiecTBiieHUE TIpeBpallieHuil peakiuii. [loyyeHrne KOMITJIEKCHBIX COeTMHEHUM.
JlaGopaTopHble onbIThl. O3HaKOMIIEHHE C 00pa3liaMu MpeICTaBUTENeH KI1acCoB
HeopraHnueckux BeriecTB. O3HakoMJIeHHE ¢ 00pa3liaMu IpeJCcTaBUTeNel KIaccoB
opraHuueckux BemecTs. O3HakoMIIEHHE ¢ Koyiekuuel pya. CpaBHeHUE CBOWCTB KPEMHUEBOIM,
(dhochopHOiA, CepHOI B XJTOPHOM KUCIIOT; CEPHUCTON M CEPHON KHUCIIOT; a30TUCTON M a30THOM
kucioT. CBOMCTBA COJNSTHOM, CEpPHOH (pa30aBICHHON) U YKCYCHOM KUCIIOT. B3aumoeiicTBue
TUAPOKCHIA HaTpus ¢ cossiMu (cynbdaTom mean (1) u xmopuaom ammonust). Paznoxkenue
runpokcuaa menu. [lomyuenue n am@oTepHble CBOWCTBA THAPOKCHIA ATFOMUHHUS.
IIpakTnyeckas padora 5. Pemenue skcriepuMeHTaIbHbIX 3a/1a4 110 HEOPraHUYECKOW XUMHUH

6. Perienuie skcriepuMEeHTANIBHBIX 3a/1a4 110 OpraHu4eckoi XuMuu 7. ['eHeTnueckas cBsi3b MEKIY
KJIaCCaMU HEOPTaHWYECKUX U OPTaHUYECKUX BEIECTB

Tema 5. Xumus u oouecmeo (2 uaca)
Xumus u npouszsodcmeo. XuMUYECKasi MPOMBIIIJICHHOCTh U XUMUUYECKHE TeXHOIOTUU. ChIphe
JUIS1 XUMUYECKOM MPOMBIIIIIEHHOCTH. Bosia B XUMHUYECKOW MPOMBILUIEHHOCTH. DHEPTUs sl
XUMHUYECKOTO MPOU3BOCTBA. HayuHbIe TPUHIUITBI XUMUYECKOTO MTPOU3BOCTBA. 3allUTa
OKpY’KaIoIlle cpeaibl U OXpaHa TpyJa MPU XUMHUECKOM NPou3BoicTBe. OCHOBHbBIE CTaANHU
XUMUYECKOTO Mpon3BocTBA. CpaBHEHHE MPOU3BO/ICTBA aMMHaKa U METaHOJIA.
Xumus cenvckoe xo3saticmeo.  XuMU3aIUs CENbCKOTO X035MCTBA U €€ HanpaBieHus. Pactenus u
1ouBa, nouBeHHbIN noriomatoniuii komrieke (II1K). Y noOpenus u ux xnaccuduxanms.
XUMHUECKHUE CPEICTBA 3alIUThl pacTeHUu. OTpulaTeabHble NOCIEACTBUS IPUMEHEHUS
MECTULIUIOB U O0ph0a ¢ HUMU. XUMHU3AIUs )KUBOTHOBOJICTBA.
Xumus u sxonoeus. XUMHUECKOE 3arps3HEHHE OKpYXkaromiei cpeabl. Oxpana ruapocdeps OT
XUMHUYECKOT0 3arps3HeHus. OXpaHa MoYBbI OT XUMHUECKOTO 3arpsizHeHus. OxpaHa atMocdepsl
OT XUMHUYECKOro 3arps3HeHus. Oxpana (iaopsl U payHbl OT XUMHUYECKOTO 3arps3HEHUS.
buoTexHoiorus u reHHast UHXXEHEPHUS.
Xumus u nogcedHesnas dcu3nsb yenogeka. JloMmainHss anteka. Moromye U YUCTAIIUE CPEACTBA.
CpenctBa 60pb0bI ¢ OBITOBBIMA HaCEKOMBIMU. Cpe/ICTBa TUYHOM TUTUEHBI U KOCMETUKH. XUMUS
Y numa. MapKupoBKa yIakOBOK MUIIEBBIX U THTUEHUYECKUX POIYKTOB U YMEHHUE UX YUTATh.
DKOJIOTHS )KWINIIA. XUMUS U TEHETUKA YEJIOBEKa.
JemoncTpanuu. Mojenu npou3BoCTBa CEPHOM KUCIOTH M aMMuaka. Kosekuus ynobpenuii u
nectuiioB. OOpasibl cpeACcTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX MTPENapaToB.
JlaGopaTopHble onbITbI. O3HaKOMIICHHE C KOJUIEKIIMEH YI0OpEHHI U TIECTUIM/IOB.
O3HakoMJieHHe ¢ 00pa3liaMu CpeCTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENapaToB.

DopMbI KOHTPOJISI.

Buowvt u ¢popmet xonmpona: ITIpoBOAUTCS KOHTPOJIb BBIPAaOOTAHHBIX 3HAHUM, yYMEHUH W
HaBBIKOB: BXOJHOW (TeCcTHpOBaHME, Oecena, MpoBepodHas padoTa), WUTOTOBBIN (MTOTOBOE



TeCcTUpoBaHUe). TEeKyIIMii KOHTPOJIb YCBOCHUs YJYeOHOTO MarepHalia OCYIISCTBIIICTCS IyTeM
YCTHOTO WM MHCBMEHHOTO ompoca. M3ydeHuwe Kaxaoro pasjaena Kypca 3aKaHUYHMBaeTCs
MIPOBEACHUEM KOHTPOJIBHOM pabOThI (MTOTOBOTO TECTA).

@®opMbI KOHTPOJIS:

yctHbIi onpoc (YO), nucemennsiit onpoc (I10), Tectuposanue (T), dponransusliit onpoc (DO),
camokoHTpoib (CK), camoctositenbaast padora (CP), konTponbras padota (KP), npakruyeckas
pa6ora (IIP), 3ammra mpoekra (3I1) .

Kpurepun onenuBanus:
[IpoBepka u OLlCHKA 3HAHUM M YMEHUN y4aIlUXCs 10 XUMUHU

Pe3ynbraThl 00yueHUs] XUMUU IO0KHBI COOTBETCTBOBAThH OOIIMM 3a/1ayaM MpeaMeTa u
TpeOOBaHUAM K €r0 YCBOCHHUIO.

Pe3ynbraThl 00y4eHus OLEHUBAIOTCA MO NMATHOATEHON cucTeMe. [Ipu olleHKe yUuThIBatOTCS
CIEAYIOLIME KaueCTBEHHBIE ITI0KA3aTEIN OTBETOB:

- IIyOnHA (COOTBETCTBHE U3yYEHHBIM TEOPETHUYECKIUM O0O0OIICHUSAM);

- OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMBIM B IPOTPaMMe YMEHUSIM IIPUMEHSThH OJTYYECHHYIO
nH(popManum);

- MOJTHOTA (COOTBETCTBUE 00BEMY POTPaMMBbI U HH(pOpMAIIUK YIeOHHKA).
[Tpu o1ieHKEe YYUTHIBAIOTCS YUCIIO M XapaKTep OMMUOOK (CYIIeCTBEHHBIC WM HECYIIIECTBEHHEIE).

CymiecTBeHHBIE OLIIMOKH CBSI3aHBI C HETOCTATOYHOM ITyOMHON M OCO3HAHHOCTBIO OTBETA
(Hampumep, yUEHUK HEMPABHIBHO YKa3aJl OCHOBHBIE

MIPU3HAKY MTOHATUH, SBICHUH, XapaKTepHbIE CBOMCTBA BEILECTB, HEMPABUIBHO cHOpMyTUpOBal
3aKOH, IPABWJIO U T.II. WJIM YYEHUK HE CMOT IPUMEHUTH

TEOpeTUYECKHe 3HAHUS JJIsl OObSICHEHUS U MPEJICKa3aHUs SBJICHUH, YCTAHOBICHHS IPUYUHHO-
CJICJICTBEHHBIX CBSA3€H, CPAaBHEHHS U KIaCCU(PUKAIIUH SIBICHUN

U T.IL).

HecymiecTBeHHbIe OMIMOKN ONPEAEAIOTCS HEMOJIHOTON OTBETa (HapuMep, yIylleHue U3 Buaa
KaKoro-imbo HexapakTepHOro (pakTa mpu OMUCAHUU

BellleCTBa, npoiiecca). K HUM MOKHO OTHECTH OTOBOPKH, OMUCKH, TOMYIIEHHBIE IO
HEBHHUMATEIbHOCTH (HaNpUMep, Ha JIBa U Oojiee ypaBHEHUS PEeaKIHil B

TIOJIHOM MOHHOM BHJC NOITYIICHA OAHA omuoOKa B 0003HAYCHUH 3apsaa I/IOHa).

Pe3yJ'H>TaTBI O6y‘-I€HI/I$I MMPOBCPAIOTCA B IPOUCCCC YCTHBIX U MMCbMCHHBIX OTBCTOB yUalllUXCs, a
TaKKC IIPH BBIIIOJTHCHUH UMW XUMHUYECKOT'O

IKCTIEPHMEHTA.
1. OnieHka TeOpeTUUECKUX 3HAHUI

OtmeTka «S5»:- OTBET NOJHBIM U IPAaBUJIbHBIM HA OCHOBAaHUU U3YUEHHBIX TEOPHIL;



- MaTepHuaJl U3J10KEH B OIIPEJCIIEHHOMN JIOTHYECKOH 1OCIIe0BaTEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSATEIbHBIM.
OtMmeTKa «4»:
- OTBET MOJIHBIM Y MPABUJIbHBIA HA OCHOBAHUM U3YYEHHBIX TEOPHIL;

- MaTc¢purall U3JI10KCH B onpeneneHHoﬁ JIOTUYECKOM MoCJICAOBATCIIbHOCTH, ITPHU 3TOM JOITYHICHBI
ABC- TPHU HECYIICCTBCHHBIC OHII/I6KI/I, HCITPABJICHHBIC 110

TpeOOBAHUIO YUUTEIIA.

OtmMmeTka «3»: - OTBET MOJHBII, HO TIPH 3TOM JOMYIIIEHA CYIIECTBEHHAs OMMOKA M OTBET
HEIIOJIHBIN, HECBSA3HBIMN.

OtmeTka «2»: - Ipu 0TBETE 0OHAPYKEHO HEMTOHUMAHUE YYaIllUMCSI OCHOBHOI'O COJIEpKaHuUs
y4eOHOro MaTepuaia Win AOMYIIEHbI CYyIECTBEHHbIE OIINOKH,

KOTOpbIE YYaIIUKCs HE MOKET UCIIPABUTH NMPU HABOAALINX BOIPOCAX YUUTEIS.
2. OLeHKa SKCIIEPUMEHTAIBHBIX YMEHUN
OreHKa CTaBUTCS HAa OCHOBAaHUH HAOJIOACHUS 32 YUalIUMCS ¥ MIMCbMEHHOTO OTYeTa 3a padoTy.

OtMeTKa «5»:- paboTa BBIMIOJHEHA ITOJIHOCTHIO U MPABUIILHO, CIEIaHbI MPaBHILHBIC
HaOIIONEHUS U BEIBOIBL,

- KCIIEPUMEHT MIPOBEJICH 10 TUIAHY C YY€TOM TEXHUKHM 0€30MaCHOCTH U MPAaBHII pabOTHI C
BEIIECTBAaMH U 000PYAOBaHUEM;

- IPOSIBJICHBI OPraHU3AIIMOHHO-TPYA0BbIE YMEHU (ITOIePKUBAIOTCS YUCTOTA pabouero Mecra u
MOPAAOK Ha CTOJIE, 5KOHOMHO UCIIOJIb3YIOTCSI PEAKTHBBI).

OtMmeTKa «4»:- pa60Ta BBIINIOJIHEHA IIPAaBUJIBHO, CACIAHBI ITPABUJIBHBIC Ha6J'II-O,Z[eHI/IH X BBIBOJbI,
HO IIpH 5TOM SKCIICPUMECHT MPOBCACH HC IMMOJTHOCTBIO UJIN

JIOTIYILIEHbI HECYILIECTBEHHBIE OIIMOKH B pabOTe C BELIECTBAMHU U 000PYI0BaHUEM.

OtmeTka «3»: - paboTa BBINOJIHEHA TPAaBUIIBHO HE MEHEE YeM HAIlOJIOBUHY WIIM JIOIYyIIeHa
CyIIIECTBEHHAs OIIMOKa B X0J1€ YKCIIEPUMEHTA, B O0BSICHCHHH, B

odopmiieHHH PabOTHI, B COOJIFOICHUN TIPABUJI TEXHUKN O€30ITACHOCTH IPHU padoTe ¢
BEIIECTBAMH U 000PYJI0BaHUEM, KOTOPasi UCTIPABIISIETCS TI0 TPEOOBAHHIO

YUHTEIIA.

OTMeTKa «2»:- TomyIIeHs ABe (1 0oJiee) CyniecTBEHHbIE OIMOKU B X0JI€ KCIIEPUMEHTA, B
00BbsICHEHUH, B 0pOopMIIEHUH PAaOOTHI, B COOTFOCHUH TIPABIIT

TEXHHKH 0€30IIaCHOCTH IpU padoTe ¢ BEIECTBAMHU U 000PYJOBaHHEM, KOTOPbIE yJallUics He
MO>KET UCIPABUTH JaKe MO0 TPEOOBAHUIO YUUTEIS.

3. OneHka yMeHUN pelaTh SKCIepUMEHTAIbHbIE 3aa4l
OtMeTKa «5»: - IJIaH peleHUs COCTaBIEH NIPaBUIIbHO;

- IPaBUJIBHO OCYIICCTBJICH 1'[0)160}) XUMHUYCCKUX PCAKTHBOB U O60py,ZlOBaHI/I$I;



- JaHO TOJIHOE OOBSICHEHNE U CACIAaHbI BEIBOEI.
OtmMmeTKa «4»:- TIJIaH PEIIeHUs COCTABIICH TPaBUIILHO;

- IPaBWJIBHO OCYILIECTBJIEH MOAOOP XUMHYECKHX PEAKTHBOB U 000PYAOBaHUs, TIPU ITOM
JOTMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OITUOOK B O0BICHEHUHN

" BBIBOJAax.
OtMmeTKa «3»: - IaH PCUHICHHA COCTABJICH IIPABHUIIBHO,

- IPaBWJIBHO OCYIIECTBJICH MOAOOP XMMHUUECKHX PEAKTHBOB U 000pYI0OBaHUs, HO AOIYIIIEHA
CyIecTBeHHAas omuOKa B OOBSICHEHUH U BBIBOJAX.

OtmMmeTKa «2»:- TOmyIIeHbI IBe (1 00Jiee) CYIeCTBEHHBIC OIMOKHY B TJIaHE PEIICHHUS, B IIO00pe
XUMHUYECKHX PEaKTUBOB U 000PYAOBaHUs, B OOBSICHEHUH H

BBIBOJax.
4. OueHka yMEHHI pelliaTh pacueTHhIC 3a/1a4u

OtMeTka «5»:- B IOTHUYECKOM PACCYXKICHHUU M PEIICHUH HET OIMOO0K, 3aa4a perieHa
paloOHATBHBIM CTIOCOOOM.

OtMmeTKa «4»:- B JIOTHYECKOM PaCCyXI€CHUU U PCIHICHUHN HET CYIICCTBCHHBIX OIHI/I6OK, HO 3a71a4a
peiCeHa HEPATUOHAJIbHBIM CIIOCOOOM WU JAOITYHICHO HE

OoJiee IBYX HECYIIECTBEHHBIX OLIHOOK.

OtMmeTKa «3»:- B JIOTHYECKOM pacCyxa€HUN HCT CYIICCTBCHHBIX OHII/I6OK, HO JomynicHa
CYHICCTBCHHAA oIIMOKa B MATEMAaTHYECKUX pacucTax.

OTMeTKa «2»:- UIMEIOTCS CYIIECTBEHHbBIE OIIMOKHU B JIOTHUYECKOM PACCYKACHUU U PEILICHHH.
5. OueHKa TUCbMEHHBIX KOHTPOJIBHBIX paboT

OtmeTKa «5»:- OTBET MOJHBIM U IPABUIIbHBIN, BO3MOKHA HECYILIECTBEHHAs OLINOKA.
OTMeTKa «4»:- OTBET HEMOIHbIN UM JOMYILIEHO He 0ojiee JBYX HECYIIECTBEHHBIX OIINOOK.

OtMmeTKa «3»:- pa60Ta BBIIIOJIHCHA HE MCHEC YCM HAIIOJIOBUHY, AOMYIICHA OJHA CYIHICCTBCHHAA
omuoKa u ABC-TPU HCCYIICCTBCHHBIC.

OTMmeTKa «2»:- pa60Ta BBIITOJITHEHA MEHEC YCEM HAITOJOBHUHY MW COACPIKHUT HCCKOJIBKO
CYHICCTBCHHBIX OIIIMOOK.

[Tpu orieHKE BHIMOTHEHHS MTUCEMEHHOW KOHTPOJIBHOU PaboThl HEOOXOIUMO YUHUTHIBATH
TpeboBaHUs eAMHOTO opdorpaguIecKoro pexuma.

OrmeTKa 3a HUTOTIOBYIO KOHTPOJIbHYIO pa60Ty KOPPECKTHUPYCT NPCAMICCTBYIOIINEC OTMCTKHU 3a
YCTBECPTh, MMOJIYroguec, roma.

6. O11eHKa TECTOBBIX PabOT.

TecThl, cocTosmME U3 MSATH BOIIPOCOB MOKHO MCITOIB30BATh MOCIE U3YyYEHUS KaXKI0TO
Matepuana (ypoka). Tect u3 10—15 BonpocoB ucnonb3yercs

ISt iepuoudeckoro KoHTposst. Tect u3 20—30 BonpocoB HEOOXOUMO HUCIIOJIB30BATh IS
UTOTOBOT'O KOHTPOJIS.



[Ipu onieHMBaHWM UCTIONB3YETCS CIEAYIOMIAs MIKaJIa: sl TECTa U3 TISITH BOITPOCOB
- HET OIIHNOOK — OIIEHKA «5»;

- OJIHA OIINOKA - OLICHKA «4»;

- IBC OIIMOKH — OILICHKA «3»;

- TPU OIIMOKH — OLIEHKA «2».

Jns recta n3 30 BOmpocoB:

- 25—730 nmpaBWIBHBIX OTBETOB — OLIEHKA «5;

- 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4;

- 13—18 mpaBUIBHBIX OTBETOB — OLIEHKA «3»;

- MEHbIIIE 12 MpaBUIIbHBIX OTBETOB — OLIEHKA «2).
7. Ouenka pedepara.

Pe(be]:)aT OLICHUBACTCA 110 CIACAVIOIINM KPUTCPHUAM:

- cobmroeHre TpeOoBaHMi K €r0 0(pOPMIICHHIO;

- HE0OXOAMMOCTD U JIOCTaTOYHOCTb ISl PACKPBITUS TEMbI IPUBEICHHOM B TEKCTE pedepaTa
nH(pOopMalnu;

- YMCHHC o6yqa10meroc;{ CBO60,Z[HO n3jaraTb OCHOBHBIC HJI€HU, OTPAKCHHBIC B petl)epaTe;

- CIIOCOOHOCTH 00YYaIOIIErocs MOHATH CYTh 33/1aBAMbIX YWICHAMU aTTECTAlIMOHHOW KOMHUCCHH
BOIIPOCOB H C(HOPMYITHPOBATH TOYHBIC OTBETHI HA HUX.

Ilepeyenn omuodoK.

I'pyOnle omuoOKy.

- Heznanue OHpeI[eJ'ICHI/II\/'I OCHOBHBIX HOHS[TI/Iﬁ, 3aKOHOB, IIPpaBUJl, MOJIOKESHHUH TCOpHH, (bOpMy.]'I,
06IH€HpI/IH5[TI)IX CHMBOJIOB, 0003HAYCHUS XUMHUYCCKHUX

BCJIIMYMH, CAMHUIY USMCPCHUS.
- HGYMCHI/Ie BBIJICIATH B OTBETC I'JIAaBHOC.

- Heymenue npumeHsITh 3HAHUS AJIS PELICHUS 3a7a4 U OOBSICHEHHUSI XUMUYECKUX SIBJICHHIA,
HEIMpPaBWIbHO CPOPMYIUPOBAHHBIE BOMPOCHL, 3aJaHUS WU

HEeBEpHbIe 00BSCHEHUS X0/1a UX PEIICHUs, HE3HAaHUE TPUEMOB PEIEHUs 3a/1a4, aHaJIOIrMYHbIX
paHee PELICHHBIM B KJI1acCe;

- 0HII/I6KI/I, ITOKa3bIBAOIINE HECITPABUIIBHOC IMTOHNMMAHWE YCJIOBHA 3aa4Y1 WJIN HECTIPABUJIBHOC
HUCTOJIKOBAHUC PCHICHUA.

- Heymenue cocTaBinsTh XUMUYECKHE PEAKIIMU B MOJIEKYJIIPHON 1 HOHHOH (popmax.

- Heymenue moaroToButs kK paboTe YCTAHOBKY WM JJAOOpaTOPHOE 000pyI0BAaHUE,IPOBECTH
OTIBIT, HEOOXOIUMBIE PACUETHI WM MCIIOJIL30BATh MOJyYCHHBIC



JTaHHBIC I BEIBOJIOB.
- HeOpexHoe oTHOIICHHE K JJa0OpaTOpHOMY 000PYI0BAHHUIO.
- Hapymenue TpeboBanuii mpaBuil 6€30MacHOTO TPy ia IPU BHIOTHEHUH SKCIIEPUMEHTA.

HerpyOsle onuOKu.

- Hetounoctu ¢hopmMyarpoBOK, ONpeieieHuil, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEMOJTHOTOW OTBETA
OCHOBHBIX IIPU3HAKOB OIpeesIseMoro nousaTus. Ommoku,

BBI3BAHHBIC HeCOGJIIO,[[eHI/IeM YCHOBI/Iﬁ MMPOBCACHUS OIIbITa UJIN H3MepeHHﬁ.

- OmuOKY B YCIIOBHBIX 0003HAYEHUSIX HA MPUHIIUITHAIBHBIX CXeMaX, HETOYHOCTH B XUMUYECKUX
YpaBHEHUSIX.

- HpOHyCK WJIM HETOYHOE HalMCcaHue HanMEHOBaHHI CAMHUI XUMHNYCCKHUX BCINYHMH.

- HepanmonanbHblii BEIOOp X012 PELICHHS.

HenoueTsl.

- HepaunonanpHbI€ 3a1MCH TTPH BBIUYMCICHUAX, HEPAITMOHAIBHBIE TIPHEMbI BHIYUCICHHH,
peoOpa3oBaHMii U PELICHHs 3a/1a4.

- ApudmMeTrnueckre OMMOKN B BBIYUCICHUAX, €CIIM 3TH OLIMOKH Ipy00 HE UCKAXKAIOT
PEaIbHOCTH MOTYYEHHOTO pe3yiIbTaTa.

- OTaenbHbIE MOTPEUTHOCTH B POPMYTUPOBKE BOIIPOCA MIIM OTBETA.
- HeGpesxHoe BhITIOTHEHUE 3aMTUCEl YpaBHEHHMIA, CXeM, TpadUKOB.
- Opdorpadudeckue u MyHKTYAIMOHHBIE OITHOKH.
7. MaTepuajibHO-TeXHHYeCKOe o0ecniedeHUue 00pa3oBaTeILHOrO Npouecca.

7.1 Y4eOHO-METOINUYECKHUA KOMIIIIEKT

2. I'abpuenan O. C, Ocmpoymos U. I'. Xumusa. 10 xin. [IpodunbHblil ypoBeHb: MeTonnueckoe
nocobue. — M.: JIpoda.2011r

3. I'abpuenan O. C, Jlvicoga I'. I'. Xumus. 11 k. [IpodunbHelil ypoBeHb: MeToaudeckoe moco-
6ue. — M.: [Ipocda. 2011r

4. I'abpuensn O. C, Ocmpoymos M. I'. HactonpHast kHura yuutens. Xumusa. 10 k1. — M.:
Hpoda.

5. I'abpuenan O. C, Jlvicosa I'. I'., Beeoenckas A. I'. Kuura ang yuutensd. Xumus. 11 kin.: B 2 u.:
MeTtoaudeckoe mocodue. — M.: [Ipoda.

6. I'abpuenan O. C, Ocmpoymos H. I'. Opranndeckas XUMHUsl B TeCTax, 3a/1a4ax, yIpaKHCHUIX.
10 k1. — M.: [Ipoda.

7. I'abpuenan O. C, Ocmpoymos U. I'. Obmas XxumMus B TeCTax, 3a1avdax, ynpaxaeHusx. 11 k.
— M.: Ipoda.

8. Xumus. 10 kn.: KontponpHbele u mpoBepouHble pabotsl k yueObHuky O. C. I'abGpuensna
«Xumus. 10 xmacc. Ilpodpunsneiii ypoBensp» / O. C. I'abpuensn, II. H. bepeskun, A. A.
VYmakoBa u ap. — M.: [lpoda.

8. Xumus. 11 xi.: KontponbHble u npoBepouyHbie padboTsl K yueOuuky O. C. I'abpuensna, I'. T'.
JIsico-Boit «Xumms. 11 kmacc. [Mpodunensiit yposenb» / O. C. 'aGpuensn, [1. H. bepeskun, A.
A. Ymaxkosa u n1p. — M.: JIpoda.

9. I'abpuensn O. C, Pewemos I1. B., Ocmpoymos U. I"., Hukumiox A. M. T 0OTOBUMCS K €TUHOMY



rocyaapcTBeHHOMY dk3ameHny. — M.: JIpoda.

10. I'abpuenan O. C, Ocmpoymos HU. I. Xumus. Martepuanbl Jyisi TMOATOTOBKH K €IHMHOMY

rOCyJapCTBEHHOMY 3K3aMEHY M BCTYNHTEJIbHBIM 3K3aMeHaM B BY3bl: YuelO. mocobue. — M.:
Apoda.
11. I'abpuenan O. C, Bamauna JI. Il. XuMmudeckuid skcriepuMeHT B mkose. 10 ki — M.:
Apoda.
12. 8. I'abpuenan O. C, Ocmpoymog H. I. Xumuueckuil skcriepuMeHT B mkone. 11 k1. — M.:
Apoda.

HuTepHeT pecypcebl:
http://kontren.narod.ru - uHGOpMATMOHHO-00pPa30BATENBHBIN CAUT JUIS TEX, KTO U3y4aeT XUMHUIO,
KTO €€ MPENoIaeT, AJIsl BCEX KTO UHTEPECYETCs] XUMHEH.

http://www.alhimik.ru/ - AJIXUMUK OAMH W3 JyYHIMX CAUTOB PYCCKOS3BIYHOTO XMMHUYECKOTO
HNuTtepHeTa opueHTUPOBAHHBIN HA YUUTENSI M YICHUKA, TPETI01aBaTelIsl U CTY/ICHTA.
http://school-collection.edu.ru/ - Enqunast kosnekuus 1udpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://him.1september.ru/ - anekTpoHHast Bepcus ra3eTsl "Xumus'" npunoxenue K "1 ceHTaops’
http://pedsovet.org/ - [leacoset.org. )KuBoe mpocTpancTBo 00pa3oBanus. IHTepHET-pecypc
COJICP)KUT TCOPETUUCCKHUE U NMPAKTHUUECKUE MAaTSPHUAIIbI IJIsl TPOBEICHHS YPOKOB, BHEKIIACCHBIX
MEpONPUATHI
http://www.uroki.net/ - UROKILNET. Ha ctpanunax storo caiita Bel HalineTe moypouHoe u
TEMaTUYECKOE MJIAHUPOBAHUE, OTKPBIThIE YPOKH, CLIEHAPUHU HIKOJIbHBIX PA3JHUKOB KIIACCHBIE
4achl, METOAUYECKHE pa3pabOTKU, KOHCIIEKThI YPOKOB, JIa0OpaTOpHbIE, KOHTPOJIbHBIE padOThI U
MHOXECTBO JIPYTHX MaTE€pUaIoB
http://festival.1september.ru/subjects/4/ - decTuBanb negarorudeckux uaeu "OTKPBITHINA ypok'.
Pa3paboTku ypoKOB 1O XUMHH
http://som.fsio.ru/subject.asp?id=10000755 - CereBoe 00beUHEHNE METOJUCTOB — 3TO CAMT,
NpeAHa3HAYEHHBIN 1J11 METOANYECKON MOJAEPKKN YUUTENeH-peIMETHUKOB. B HEM
pa3MeNarTcs pa3IuYHbIe MaTePUAIbl IO XUMUN: METOIUYECKHE Pa3padOTKH YPOKOB,
nabopaTtopHbie pabOThI, TECTHI M KOHTPOJIbHBIE PA0OTHI, OTUMITHA/IBI, BUIEOOIIBITH, XUMUYECKHIE
3a/1a4d, UHTEPHET-YICOHUKHN TT0 XUMHUH U MHOTO€ JIPYroe
http://schools.perm.ru/ - I[lepMckuii ropoackoi mKoapHbIN nopTai. Ilegarorn Ha noprane
CMOTYT HalTH pa3pabOTKHU YPOKOB U PA3IMUHBIX MEPOIPHUATHIA, a TaK ke MOCIeJHIEe HOBOCTH B
cdepe obpazoBanus [lepmckoro kpas
http://www.alhimik.ru/ - AJIXUMUK. DnexkTpoHHBIN KypHAT IJIs IPENo aBaTeNeH,
LIKOJIBHUKOB U CTY/ICHTOB, U3yYaIOIIUX XUMUI0. BKiltouaeT MeToiuueckre peKOMEeH1alluu s
yauTeNIed XUMUH, CIPABOYHUKH, OUOoTpaduu BEIMKUX XUMHUKOB, pa3aeisl "Becemas xumus'",
"XUMHS Ha KQXIBIH I€HB" U MHOTO JIpYTOil HHTEPECHOW U MOJIE3HOM nH(popMauu
http://www.chemistry.narod.ru/ - Mup xumun. Coaep>XUT XUMAYECKHE CIIPABOYHUKH, UCTOPHIO
CO3JIaHUs U Pa3BUTHSI EPUOANUECKON CUCTEMBI 311eMEHTOB (cchlika "My3eit"), onrcanue
XMMHUYECKHX OIBITOB C PAa3IMYHBIMU 3JIEMEHTAaMU, CBE/ICHUS U3 OCHOBHBIX 00JaCTe XUMHH
(orpaHuyeckas, arpoXuMHUsl, TEOXUMUS, SIKOXUMUSI, aHATUTHYECKAsT XUMUS, POTOXUMHUS,
TEPMOXHUMHUSI, He(PTeXUMHUSI), pa3esl XUMUYECKUX HOBOCTEH, CChUIKU Ha MOJIE3HBIE PECYPCHI
WNHurepHera u T.1.
http://hemi.wallst.ru/ - Xumusi. O6pa3oBaTEIbHBIA CAUT 15 ITKOJIBHUKOB U CTYJECHTOB.
DNEKTPOHHBINA YUSOHUK IO XUMHUH JUTsI CPEIHEH KO, PUTOAHBIN JIJIsl UCTIOIH30BAHMSI KaK B
OOBIUHBIX, TaK U B CIICUATM3UPOBAHHBIX KJIaccax, a TAaKXKe JJIsl IOBTOPEHUS MaTepuasa B
BBIITYCKHOM KJIacCe U IS MTOJATOTOBKH K dk3amMeHaM. Ha caiite omyOJIMKOBaH psiji IPUIIOKCHUMN
tabnuua MennaeneeBa, TabIUIA AEKTPOOTPULIATEIBHOCTEH 3JIEMEHTOB, JIEKTPOHHBIE
KOH(UTYpaIiK SJICMEHTOB U JIP., & TAKXKE 3a7a9H JIUISI CAMOCTOSTSIIEHOTO PEIICHHS
http://www.college.ru/chemistry/ - OTkpbIThIid Komnemk: XumMus. 1eKTpOHHBINA yueOHUK O
XUMUU (HEOpraHW4ecKas, OpraHuuecKasi, sAepHas XuMUsl, XUMUSI OKPYXKAIOIIEH CPebl,
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OMOXUMUS ); COAEPIKUT OOJIBIIIOE KOJIMUECTBO JOMOTHUTEIIBHOTO MaTeprana. Y4eOHuK
COTMPOBOXKAAETCS CIIPABOYHBIMU TaOIUIIAMU, IPUBOIUTCS TIOJPOOHBINA pa3d0op TUIIOBBIX 33724,
npecTaBieH 00ybLIION HAOOP 3a/1a4 AJIsi CAMOCTOSITEIIbHOTO PELICHHUS
http://www.chemistry.ssu.samara.ru/ - Opranudeckasi XuMusi - yaeOHUK AJIs CpeIHEeH mKoiabl. B
yueOHHMKE U3JaraloTcs TEOPETUUECKHE OCHOBBI OPraHUYeCKOM XMMHUH U CBEJIEHUSI 00 OCHOBHBIX
KJIaccax OpraHMYecKux BemiecTB. [IpuBoasSTCS peKOMEHAINH 110 PEIICHHIO 3a/1a4. Y 4YeOHbIe
TEKCThI COIIPOBOXKIAIOTCS OOJIBIIMM KOJIMYECTBOM Ipa@UuecKUX WUTIOCTPALMi U aHUMAlHi, B
TOM YHCJI€ TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnekTpoHHbIE y4eOHUKH 110
o011elt XUMUM, HEOPTaHUYECKON XUMHUH, OopraHrndeckoil xumuulIpeocTaBistoTCst CripaBOYHbIE
MaTtepuasl (CJI0Baph XUMUUYECKUX TEPMUHOB, CTIIPABOYHBIC TaOIUIIBI, OMOTpaduy BETHMKUX
XUMHUKOB, UCTOPHS XUMHH ), & TAKIKE TECTOBBIE BOPOCHI
http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckas crpannuka Apocnasckoro Llentpa
TEJICKOMMYHUKAIUH ¥ HH()OPMAIIMOHHBIX CUCTEM B 00pa30BaHUU. 3aauu JJIs OJIMMITHA] 110
XUMHH, OMIMCAHNE WHTEPECHBIX XUMHUYECKUX OIMBITOB, CIOBAph XUMHUECKUX TEPMUHOB,
CBEJICHUSI U3 TEOXUMUU (TIPOUCXOKIEHNUE U XUMHUECKUN COCTaB HEKOTOPBIX MUHEPAJIOB)
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTeIbHBIN cEpBEP
TeCTUpOBaHUs. becruiatHoe on-line TecTUpoBaHKE TTO XUMUH, TPEOYET PETHCTPAIIUN B CHCTEME.
TecToBbIe 3a1aHNs BKIIIOYAIOT B C€0s1 COCTaBIIEHNUE yPaBHEHUI U BEIOODP YCIOBUIN TPOBEICHUS
XUMHYECKHUX PEAKIIHH, KIACCU(PUKAIIUIO HIIEMEHTOB M CIIOKHBIX BEIIECTB, BOMPOCHI IO
CTPYKTYpE MOJIEKYII, KOJIMYECTBEHHBIN pacueT peareHToB, COCcOObI HISHTU(UKAIIUY BEIIECTB

udpoBbie 0OpasoBaTe/ibHbIE pecypchl

Xumus. 8-11 knacc: bubnuoreka 3eKTpoHHBIX HarasAHbIX ocobuit (OO0 "Kupuin u
Medoauit"; @1 DMTO)

DnexTpoHHas OMOJIMOTEKa HArJISIIHBIX TOCOOMH pa3paboTaHa B COOTBETCTBHUHU C 00sI3aTEIbHBIM
MUHHMYMOM COZIEPKaHUsI CPEIHETO U TIOJHOTO 00pa3oBaHus 0 XuMuH i 8-11 kiaccos.
bubnmroTeka opreHTHpPOBaHA Ha MPENOaBaTeNeH U yJaruxcsi o0meo0pa3oBaTeIbHBIX Y4eOHBIX
3aBeIeHNH, cIocoOCTBYeT 3(P(PEeKTUBHOMY YCBOSHHIO MaTe€pHaia, IIOMOTAET CAENaTh IIPOIECC
00y4eHUs pa3HOOOPA3HBIM U YBIIEKATECILHBIM

Xumus. 10-11 kaace: MynstumenuiiHoe yueOHoe mocodue HoBoro oopasna (ME/IMA)
[onpoOHEIii TeOpeTHUEeCKH MaTepHall, HHTEPAKTUBHBIE YIIPAXXHEHUS ISl TIPOBEPKHU H
3aKpeIUICHUs B KOHIIE Ka)KI0Ir0 YpOKa U KaXKI0H I1aBbl, OLIAroBbIi pa30op pelieHus 3a1au.

Xumus pis Beex - XXI: Pemmenne 3anau: Camoyuntens: ObpazoBarenbHas komekius ("1C";
"MMT U1 10")

Cabiie 1100 3agau pa3nu4HOM CI0KHOCTU C OTBETaMH M IOJIPOOHBIM pa3dopoM pereHHiH,
TaOJIMLBI U CIIpaBOYHBIE MaTepuaisl, 159 Buaeodparmentos, 230 dhotorpaduii, buorpadun 130
3HAMEHMUTHIX XMMHUKOB, 3 XUMUYECKHUX CI0BAPS, METOAUYECKHE PEKOMEHIALIUH.

Xumus (8-11 kaacc) Bupryansnas nabopatopust: YueOHOE 3JIEKTPOHHOE U3/IaHUE
(JTabopatopust cuctembl myabTumenua, Mapl TVY)

BuptyansHast 1abopaTopusi COAEPKUT ONBITHI 1O CIeAYIOMUM pasnenam: O0opynoBaHue
naboparopun; CBOHCTBa HEOpPraHUYeCKNX BemecTs; CBONCTBA OPraHUYECKUX BEIIECTB;
XUMHUYECKUE peaKui; ATOMBI U MOJIEKYJIbI.
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