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[loacHuTeIbHAA 3aMIMCKa
Heo6xoaumMocTh pa3paboTKu 3JeKTHBHOTO Kypca mis ydammuxes 10-x n 11-x kiaccoB

«XuMHs B 3a7auyax M YIPaKHEHUAX» OOYCIOBIEHA TEM, YTO B COOTBETCTBUHM C Oa3UCHBIM
y4eOHBIM IUIAHOM CpefaHero (TOJTHOro) oOmero oOpa3oBaHWs XMMUU 3a 2 T0Jia BBIICISICTCS
Bcero 68 wacoB. B comepkanum kypca xmmum B 10-11-x Kkimaccax mpencTaBlICHBl TOJBKO
OCHOBOTMOJIAralolue XUMHUYECKUE TEOPETHUUECKHE 3HaHMs, BKJIIOYAIOIIME caMble o0Iue
cBeneHus. [loBepXHOCTHOE H3yUeHHE XHMHUU HE OOJIErdaeT, a 3aTpyJHseT €€ YCBOCHHE.
OCOOECHHOCTBIO JIaHHOTO Kypca SBISICTCS TO, YTO 3aHATHUS WAYT NapaJjIeNIbHO C HU3yYCHHEM
Kypca opraHudyeckod xumuu B 10-oM Kjacce, U ¢ M3ydyeHHEM Kypca oOmiedl xumuu B 11-om
Kjacce. JT0 1aé€T BO3MOXKHOCTh MOCTOSHHO U MOCJIEIOBATEIHLHO YBS3bIBATh YUeOHBIM MaTepuan
Kypca C OCHOBHBIM KypCOM, a YYalIMMCSl TOJy4aTh Ooyiee MPOYHBbIE 3HAHHUSA IO MPEIMETY.
[Iporpamma Kypca IMOCITYXHT sl CYIIECTBEHHOTO YIUIYOJCHHS M PACIIUpEHUs 3HAHWHA 110
XUMHH, HEOOXOIUMBIX MJii KOHKPETH3allMd OCHOBHBIX BOIPOCOB OPraHMYeckoi, oOmieil u
HEOPraHMYECKON XUMUH U Ui OOIIET0 pa3BUTHS yUCHUKOB.
Ieas kypca:
e pacuIupeHue 3HaHu|, GOPMUPOBAHUE YMEHUIN M HABBIKOB y yUYalIMXCs MO pellie-
HUIO PACUETHBIX 3aJ1a4 U YIIPAKHCHHUN 110 XUMHUH, Pa3BUTHE IMO3HABATEIIHHON aKTHBHOCTH
Y CaMOCTOSITEIbHOCTH.
3apaum Kypca:
e yriy0OJIeHNE U PacIIMPeHNEe 3HAHUIA 10 XUMHH
® 3aKpPETMUTh YMEHHS M HABBIKH KOMILIEKCHOTO OCMBICIICHUS! 3HAHUN U MX MPHUMe-
HEHUIO TIPU PEIICHUH 3a/1a4d U YIIPaKHEHHI;
® LICCJICJIOBATh M QHAJIM3UPOBATH AJITOPUTMBI PEIICHHS THITOBBIX 3374, HAXOIUTh
CHIOCOOBI pelieHns] KOMOMHUPOBAHHBIX 33124,
¢ hopMUPOBATh LIETOCTHOE MPEACTABIEHUE O MPUMEHEHUH MAaTeMaTUYeCKOro arl-
mapara TpH PelIeHnH XUMUYSCKUX 3a/1a4;
® pa3BUBATH Yy YUAIIUXCSl YMEHUsSI CPAaBHUBATh, aHAIIM3UPOBATH U I€TIaTh BHIBOJIBI;
¢ CrIocoOCTBOBaTH (POPMHUPOBAHUIO HABBIKOB COTPYAHHUECTBA B MPOIIECCE COB-
MECTHO paboTHI;
® Pa3BUTH UHTEPECHI YUAITUXCS, YBICKAOIINUXCSI XUMUEH.
Kypc 6asupyercs Ha 3HAHHSX, MONYYaEMBIX YYAITUMUCS NPU U3YYCHHH XWMHU B OCHOB-
HOM 1IKOJe, U He TpeOyeT 3HAHUSI TEOPETHUECKUX BOMPOCOB, BHIXOASAIIUX 32 PAMKH IIKOJIBHON
nporpamMMbl. B To ke Bpems sl YCHENTHOW pean3aiiy 3TOTO JEKTHBHOTO Kypca HE0OXOIH-

MO, 4TOOBI pe6$[Ta BJI1aaciin BOXHEHUIITNMH BBIUYMCITUTEIbHBIMHA HaBbIKaMHM, aJITOPUTMAMH PCIIC-



HUS TUTIOBBIX XUMHUYECKUX 33/1a4, YMEJU MPUMEHATH MPH PELICHUH 3a/1a4 BakHeimue duznye-
CKHE U XMMUYECKHE 3aKOHBI.

B xauecTBe OCHOBHOHN (POpPMBI OpraHM3aIluN y4eOHBIX 3aHATUH MpeIaraeTcs MpOBEACHNE
CEMHHApPOB, Ha KOTOPBIX JIaeTCs KpPaTKoe 0ObSICHEHUE TEOPETUYECKOI0 MaTepuala, a Tak Xke pe-
IIEHHE 3a7]a4 ¥ YIPKHEHUM 1O JaHHON TeMe.

JUnisi TIOBBIIIEHUSI UHTEPECAa K TEOPETHUYECKUM BOIPOCAM U 3aKpEIUICHHs] H3yYeHHOTO Ma-
Tepuaa, MperyCMOTPEHBl YPOKU-TIPAKTUKYMBI [0 COCTABJICHUIO CXEM MpPEBpAaICHHH, OTpaxa-
IOLIMX F€HETUYECKYIO CBS3b MEXJy KJIacCaMU HEOPraHMYECKUX U OpPraHMYeCKHMX BEILIECTB M CO-
CTaBJICHUMIO PACUETHBIX 33/1a4, C YKa3aHHUEM CIIOCOOOB MX PEIICHUS.

[Tpu pa3zpaboTke MpOrpaMMBbl SJIEKTHBHOTO MPEIMETa aKIEHT AEJalCs Ha T€ BOIPOCHI, KO-
TOpbIe B 0230BOM Kypce XMMHH OCHOBHOW M CPEJHEW IIKOJIBI paCCMaTPUBAIOTCS HEJOCTATOYHO
[IOJTHO WJIM HE PacCCMAaTPUBAIOTCSI COBCEM, HO BXOJIAT B IPOTrPaMMbl BCTYIUTENbHBIX 9K3aMEHOB B
By3bl. 3aJjauu M YHOPaXHEHUs [0J0OPaHbl, TaK YTO 3aHITUS MO UX PEIIEHUIO MPOXOIAT Mapai-
JIENIbHO C M3y4YaeMbIM MaTepUajioM Ha ypoKax. BOJNbIIMHCTBO 3ajjauy M yHOpaKHEHUH B3ATO U3
KVMos no EI'D npeapaymux JeT, 4To N03BOJISET MOATOTOBUTh yuauuxcs K caaue EI'D.

DONEeKTUBHBIM Kypc «XUMHS B 3ajJadax M YHIPAKHEHHUAX)» COBMECTHMM C MpOrpaMMoin
O.C.I'abpuensina, WN.I'.OctpoymoBa, C.A.CnaakxoBa (IIporpamma kypca xumum s 10-11
KJIaCCOB) U y4eOHO-METOJMYECKUM KOMITJICKTOM.

DNEeKTHBHBIN Kypc «XHMHS B 33/1a4axX ¥ YIPaXHSHUIX» TpeaHa3HadeH Ui yqammxcs 10-
11-p1x k1accoB U paccunTaH Ha 34 yaca B 10knacce u 34 yaca B 11 knacce

(1 gac B Henmemro B 10 u 11 ximaccax).
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Ilesu 1 3as1a4m
OcnosHas yenv U3ydeHus yuyeOHoro (3JeKTUBHOI0) Kypca

dbopMUpOBaHHE TPEACTABICHUM O XUMHUYECKOM COCTABIAIOIICH €CTECTBEHHO-HAYyYHOU
KapTUHBI MUPA, OBJIICHHE BAKHEHITUMU XUMUICCKUMU TIOHSATUSIMH, 3aKOHAMH U TCOPHUSIMHU.

Ocnosnule 3a0ayu.

OBJIAJICHHEC METOJIaMHd HAyYHOTO TO3HAHUS JJIS OOBSICHCHHS XWUMHYCCKHX SBICHHUA W
CBOWMCTB BEIIECTB, OICHKH POJIM XMMHH B PAa3BUTHUU COBPEMEHHBIX TEXHOJIOTHHA W TIOTyYCHHH
HOBBIX MaT€pPUAJNIOB;

BOCIIUTaHHE YOEXKJIEHHOCTH B TO3UTUBHONH pOIM XUMHUU B KHU3HH COBPEMEHHOTO
o0miecTBa, HEOOXOAMMOCTH TPaMOTHOTO OTHOIIEHHUS K CBOEMY 3J0POBBI0 U  OKpYXKaloIIeH
cpere;

MPUMEHEHHE TIOJIYYCHHBIX 3HAHWW IS O€30MacHOTO HWCIOJIb30BAHUS BEMISCTB U
MaTepUajoB B OBITY, CETHCKOM XO3SMCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUIECKUX 33134 B
MOBCETHEBHON JKM3HU, MPEAYNPEKIACHUS SIBICHUN, HAHOCSIINX BPEa 3I0POBBI0 YEIOBEKa W

OKpY>Kalolleu cpee.

OO1asa xapaKTepUCTHUKA Y4eOHOro (3JIEKTUBHOT0) Kypca
Copepxanne yueOHOTO (2NIEKTUBHOTO) Kypca «XHMHS B 32Ja4aX M YNPAaKHEHHSX»

MIPE/ICTAaBICHO JMHEHHBIM CIHOCOOOM MOCTPOCHUS Y4YEOHBIX MporpaMM. Y4eOHBI Mmarepuan



BBICTPAaNBAETCS B OJIHOM JIMHUU M COCTOUT U3 MOCIEAO0BATEIHHO CBSI3aHHBIX MKy c000il TaB u
TeM. YueOHbI MaTepuai KaXa0i NOCIEAYIOIIEH TaBbl SBISAETCSA JOTMYECKUM MPOIOJIKEHUEM
TOTO, YTO HW3Y4YaJOCh B MPEAbIAYHIMH TJIaBe. DTO IMO3BOJIIET 3KOHOMHUTH BPEMsl, MOCKOJbKY
UCKJITI0YaeTcs 1yOaupoBaHue MaTepuaa.

[IporpaMMHBIii  MaTepuan  OTpa)kaeT BCE COBPEMEHHBIE 3alpochl  OOIIECTBa:

dbopMupoBanus (QyHIAMEHTATBHBIX MPEICTABICHUNA O MHpE, BKIIOYAIONIMX Hapsay C
¢bu3nuecKkuMU U OWOJIOTUYECKUMHU 3HAHUSIMH, HEOOXOIUMBIM O0BEM XHMMHUYECKUX 3HAHUM;

(dbopMUpOBaHHE XUMHYECKUX 3HAHUM Ba)KHBIX Kak I MMOBCEIHEBHOMN JKU3HU, TaK U IS
JeSITeIbHOCTH BO BCEX 00JACTAX HAayKH, HApOJHOTO XO3SHCTBA, B TOM YHCIIE HE CBSI3aHHBIX C
XHMMHEN HEMOCPEICTBEHHO.

Xumuueckoe o0pa3oBaHME HEOOXOAMMO TaKXkKe IS CO3JaHUs Yy OO0y4aroluxcs
MPEACTABICHUI O pPOJM XUMHUU B PEIICHUH SKOJOTUYECKUX, CBIPHEBBIX, JHEPreTUUYECKHX,
MIPOI0BOJILCTBEHHBIX, MEAUIIMHCKUX TPOOJIEM YETIOBEYECTRA.

Llennocmuvie  opuenmupwur  IIporpammbl  ONpPEAEISIIOTCS  HAIMPABICHHOCTBIO  Ha
HAI[MOHATILHBIM  BOCIUTATENBHBIM HJ€al, BOCTPEOOBAHHBII COBPEMEHHBIM POCCHUHUCKUM
00IIECTBOM U TOCYJapCTBOM.

[Iporpamma nipegycmarpuBaeT obecriedeHre oOieo0pa3oBaTesibHON U OOIIEKYIbTYPHOU
MOATOTOBKM yyamuxcs. [IporpaMma mo3BossieT paCKpbhITh BEAYIIUE UIEU U TEOPUN XUMUUECKON
HaykH, (OPMHUPYIOIIHNE MHPOBO33PEHHE YYaIUXCS — 3aKOH COXpaHEHHsI MacChl M JHEPTHUH,
[Tepuonnueckuii 3axkoH JI. M. Menneneesa, Teopuss XMMHUUYECKOTO CTPOCHHUS OPraHUYECKUX
BemiecTB, Teopuss pacTBopoB. [lonmydeHHbIE 3HAHUS CO3[AIOT YCIOBHUS [UJIi TOHUMAaHUS
3aBUCMMOCTH CBOMCTB BEIIECTB OT COCTaBa M CTPOEHUS; OOYCJIOBJICHHOCTh MPUMEHEHHUS
BEILIECTB UX CBOMCTBAMHU; MATEpUAIbHOE €IMHCTBO HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;
BO3pACTAOIIEH POJIM XMMHUU B CO3/IaHMM HOBBIX JIEKAPCTB U MATEPHUATIOB, B SKOHOMHH CHIPbS,
OXpaHE OKPYXKAIOUIEH CpeIbl.

Copepxanue [Iporpammsel pazpaboTaHO B COOTBETCTBUU C TPEOOBAHUSIMHU COBPEMEHHOM
JTUAKTAKU U BO3PACTHOM TICHXOJIOTUM M HAIlPaBJIEHO Ha pelieHue 3a7a4 no (GopMHUPOBAHHUIO
y ydJammxcs Hay9HOTO MHPOBO33PEHHUs, OCBOCHHS OOIICHAYYHBIX METOJOB ITO3HAHUS,
MPAaKTUYECKOr0 TNPUMEHEHMs TMOJYYEHHBIX 3HAHUM, CO3JaHHE MEXIPEIMETHBIX CBS3EeU C
npeaIMeTaMu o0acTell MaTeMaTUYECKUX M TYMAaHUTAPHBIX HAYK.

[IporpamMma y4eOHOTO (SJIEKTUBHOTO) Kypca «XMMHS B 32/1a4aX M yHPaKHEHHAX»
MpeACTaBICHA CIECAYIOUMMHU COAEPKATETbHBIMU KOMIIOHEHTAMU:

Baenenue;

YrieBoaopoibl;



Kucnoponcoaep:xaiue opraHM4ecK1e BEIIECTBA;

A3oTcozepkalue OpraHn4eckue BEeIecTBa;

CrpoeHnue aroma u nepuoanyeckuii 3akoH /[.1. Menneneesa;

CtpoeHue BelecTna;

XUMHUYECKUE PEAKIINH;

BemecTBa u X CBOMCTBA;

Xumust B )KM3HU OOIIECTBA.

Ipunyunet u ocobennocmu cooepoicanus Ilpoepammol:

IOPUHLUI CUCTEMAaTHYHOCTH U IIOCJIEAOBAaTEIbHOCTH IPEJIOJaracT BblJCIECHUE B
M3y4aeMOM MarepHalie BeIylUuX UIeH U Teopui, BEICTpauBaHUE JJOTUYECKOW CUCTEMBI Kypca
U y4eOHOTO MaTepualia BHYTPHM OJHOW TJaBbl, TeMbl. [IpUHIMO CHUCTEMHOCTH U
[I0CJIEIOBATEIbHOCTH  IIO3BOJISIET COXPAHUTh COOTHOLICHHE MEXIY TEOPETHUYECKHMHU
MOJIOKEHUSIMUA U IIPAKTUYECKOH cocTaBiisitollel Kypca. Peannsyercsa B mociieoBaTeIbHOCTH
TEOPUH, NIPAKTUKH, KOHTPOJISI U CAMOKOHTPOJISI O0YJaroIuXCs;

IPUHLUI HENPEPHIBHOCTU MO3BOJISIET OPraHU30BbIBATE O0yUEHHE C ONOPOI Ha 3HAHUSA
XUMHHU, MOJIYYEHHbIE HA CTYNEHSIX HayaJlbHOI'O OOILEro U OCHOBHOrO o0uiero o0pa3zoBaHus, a
TaK)K€ Ha JKU3HEHHBIM onblT yyamuxcsa. Kpome Toro, OOJbIIyl0 pOjib WUrparoT 3HaAHMS,
c(OpMHUPOBAHHBIE APYTUM IIPEIMETHBIMU 00IACTAMH;

OPUHLUN JOCTYMHOCTM M HMHIUBUAYAJIM3allMM CTPOUTCS Ha Yydere Yy4eOHbIX
BO3MOXXHOCTEH oOyuatoumuxcsa. [lo3Bomsier BbIOpaTh ONTUMAIbHO Y4€OHBIM Marepual,
COOTBETCTBYIOIIMIA BO3PACTHBIM, (PH3MUECKUM, TCHUXOJIOTHYECKUM H HWHTEIUICKTYaJIbHBIM
0co0eHHOCTSM oOyuaronuxcs. O0ydeHue XMMUYECKOMY COJEPKAHUIO OCTAeTCs JAOCTYIHBIM,
HO MO3BOJISIET YMCTBEHHO U MHTEIJIEKTYAJIIbHO Pa3BUBATh 00YYaIOLINXCS;

MPUHLIMIT BapUAaTUBHOCTH B OpraHu3allid O0pa30BaTEIbHOW JEATEIbHOCTH AT
BO3MOXXHOCTbB JJIs1 Pa3MYHbIX BAPHAHTOB pealn3allui TEOPETUUYECKON U MPAKTUYECKON YacTH
Kypca, UCXO0/Is U3 00eCIIeUeHHOCTH Kypca MaTepHalbHO-

TEXHUYECKUM, HWH(POPMAIIMOHHBIM, METOJUYECKHUM o0OecreyeHHeM, OCOOEHHOCTSIMU
pa3HBIX TPYMI ydamuxcs B kiacce. [103BonsieT UCKaTh KOHCTPYKTUBHBIE YTH OpraHU3aluu
y4eOHOM eI TEeTbHOCTH HE TOJIBKO YUUTEII0, HO U 00y4aromuMmcs;

MPUHIMII MHUHHMMakca B OpraHu3aluu oOpa30BaTeIbHOM J1E€ATENbHOCTH IO3BOJSET
00y4aroImuMcsi OCBOUThH 00s3aTeIbHYI0 YacTh peajn3yeMoil mporpaMMmbl. B To ke Bpems
nporpaMMa J1aeT BO3MOXKHOCTh pa3BUTHIO TBOPYECTBA, WHTEIUIEKTa OOYYaIlIMXCS Yepes

y4acTH€ B IPOECKTHOM JIEATEIIBHOCTH,



HCCIIEA0BATENIbCKON EATEIbHOCTH, B PEIICHUHN 33/1a4 IOBBIIIEHHOIO YPOBHS CIIOKHO-

CTH.

CucreMHO — JEATENBHOCTHBIM MOAXO0A, peanusyeMblii B IIporpamme, mo3BoiseT
(GbopMHpOBaTh JIMYHOCTHBIE, METANPEIMETHbIE U NPEIMETHBIE pPE3yJbTaThbl, 0003HAYEHHBIE
(benepanbHBIM rocy1apcTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM B MPEAMETHON 001acTu

«EcTecTBeHHBIE HAayKH» C y4€TOM MHIAWBHUAYAJIbHBIX 0COOEHHOCTEH o6yqafonmxc>1.

MecTo B yueOGHOM IJ1aHEe
Ha ypoBae cpeanero oOmiero oopazoBanus y4eOHBINH (3JICKTUBHBIN) KypC SBIISICTCS

KypCOM IO BBIOOPY 00y4arouuxcs B peAMeTHOM o0nactu «EcTecTBEeHHbIE HAYKNY.
[Iporpamma y4ueOHOTO (3JEKTUBHOTO) Kypca «XHMHS B 3a/a4aX U YNPAKHEHHAX)
paccunTaHa Ha 68 yueOHBIX YacoB, Ha U3Y4YCHHE Kypca B KaKIOM

KJ1acce MpeJinoiaraeTcst BeaeauThb o 34 gacos (1 yac B Heaento, 34 yueOHbIe HEACTH ).

TpeboBaHUA K yPOBHIO IOATOTOBKH BbINTYCKHUKOB

B pe3ynbprare nzydeHus 31eKTUBHOIO NPEAMETA YUEHUK JT0JKEH

3HaTL/IIOHUMATh

Baxnerime XUMUYECKUE TTOHATHS: BEIIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB U MOJIEKYJI, MOJb, MOJIIpHAsl Macca, MOJISIPHBIM 00beM, IEKTPOIUTUYECKAS JIUC-
CoLMalUs, THAPOIU3, IEKTPOIN3, TeIIoBON d(H(EeKT peakinu, SHTANbNNS, TErioTa o0pa3oBa-
HUSI, XUMHYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHsI, YTIEPOIHBIN CKeNeT, (PyHKIIMOHAIbHAS
rpyImna, TOMOJIOTHS, CTPYKTYpHasi U MPOCTPAHCTBEHHAS! U30MEPHS;

OcCHOBHBIE 3aKOHBI XMMHU: 3aKOH COXPAHEHMsI MAacCChl BEIIECTB, NEPHOIUYECKUM 3aKOH,
3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTraJpo, 3aKOH l'ecca, 3aKOH ACHCTBYIOIIMX Macc B KUHE-
THKE U TepMoanHaMmuke; Kinaccudukanuio 1 HOMEHKIATYPY: HEOPTraHHUECKUX M OPraHUYEeCKHX
COEIMHEHN;

YMeTs

HaspiBatTh: n3ydeHHbIE BEMIECTBA 10 «TPUBUAIIBHOW» U MEXKIYHAPOAHON HOMEHKIIATYPE;

Onpenensatb: BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JJIEMEHTOB, XapakKTep
cpedbl B BOJHBIX pacTBOPAX, OKUCIUTENb U BOCCTAHOBUTEND, HAIIPABIICHUE CMEIICHUSI PaBHOBE-
CHS TIOJI BIUSHUEM DPA3IUYHBIX (PaKTOPOB, U30MEPHI U TOMOJIOTH, MIPUHAJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaCCaM OPTraHUYECKUX COEAUHEHHUI;

[IpoBoauTH pacueTsl N0 XUMHUECKUM (OpMYJiaM U YpaBHEHHSIM peaKlnii;



OcCyIiecTBIATh CaMOCTOSTENbHBIN MOMCK XUMUYECKOM MH(OpMAIMK C HUCIOJIb30BaHUEM
Pa3IMYHbIX UCTOYHHUKOB (CIPaBOYHBIX, HAYYHBIX U HAYYHO-IIOMYJISIPHBIX U3JaHUM, KOMIIBIOTEP-

HbIX 0a3 TaHHBIX, pecypcoB MHTepHeTa).

[l1manupyemble pe3yJibTaThl
[Inanupyemble pe3ynbTaThl OCBOEHHUS MPOrPaMMbl y4eOHOIro (SJIEKTUBHOIO) Kypca

YTOYHSIIOT W KOHKPETH3UPYIOT oOllee TIOHUMaHUE JIMYHOCTHBIX, METalpeJAMETHbIX U
MPEIMETHBIX PE3YJIbTAaTOB KaK C MO3MLMUI OpraHu3allMd WX JIOCTHKEHHS B 00pa3oBaTENbHOM
NESITeIbHOCTH, TaK H C MO3ULMI OLIEHKU JOCTHKEHHS 3THX Pe3yJIbTaToB.

Pesynbratel u3ydeHuss ydeOHOro (SJIEKTHBHOIO) Kypca IO BbIOOpY OOydaromuxcs
JOJKHBI OTPaXKaTh:

pa3BUTHE TMYHOCTH O0YYAIOIIUXCS CPEICTBAMU MPEIIaraeMoro JUIist H3y4eHUs y4eOHOTO
mpeaMeTa, Kypca: pa3BUTHE 001l KyIbTypbl 00y4Yaronuxcs,

WX MHPOBO33PEHHUS, LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK, Pa3BUTHE I103HABATEIbHbIX,
PETYJIATUBHBIX M KOMMYHHUKATHBHBIX CIIOCOOHOCTEH, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPAa3BHUTHUIO U MPO(PECCHOHATEHOMY CaMOOTIPEICIICHUIO;

OBJIA/ICHUE CHUCTEMAaTHYECKUMHU 3HAHUSAMU W TIPUOOPETEHHE OIbITa OCYIIECTBICHUS
1es1ecoo0pa3Hol U pe3yabTaTUBHOM 1€ TeTbHOCTH;

pa3BUTHE CHOCOOHOCTH K HEMPEPHIBHOMY CaMOOOpPa30BaHMIO, OBJIQJCHUIO KIFOUYEBBIMU
KOMIIETEHTHOCTSIMH, COCTAaBJISFOIIUMH OCHOBY YMEHHUS:

CaMOCTOSITEIFHOMY ~ MPHOOPETEHWI0O W HMHTErpallMyd 3HAHWHA, KOMMYHHKAlUd U
COTpyOHUYECTBY, dG(EeKTUBHOMY pelIeHHI0  (pa3pelieHuio) MpolsieM, OCO3HAaHHOMY
HCIOJIb30BAHUIO MH(POPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, CaMOOpraHU3alluud U
CaMOpETYJISIINN;

o0ecrieyeHrne akaJeMU4YeCKOW MOOWJIBHOCTM U (WJIM) BO3MOXKHOCTH THOJAEPKUBATH
n30paHHOE HallpaBlieHHe 00pa30BaHMS;

oOecniedyeHre npopeccuoHaNbHON OPHUEHTALUN 00YyJarOIUXCSl.

IInanupyemvle nuunocmuvle pe3ynibmanmol

JIM9HOCTHBIE PEe3yIbTATHI BKIFOYAIOT:

POCCHICKYIO TPaXJTaHCKYI0 HWIEHTUYHOCTh (MACHTH(UKAIUS ced0si B KadecTBe
rpaxaanuHa Poccuu, ropocTh 3a TOCTHKEHUS PYCCKUX YUCHBIX, 32 pYCCKYIO HayKy, OCO3HAHUE
U ONIYIICHHE JIMYHOCTHOW CONMPHUYACTHOCTU cyAbOe poccuiickoro Hapoaa). Oco3HaHHOE,
YBOKHUTEILHOE W JTOOpOXKETaTeIbHOE OTHOIIEHHE K MCTOPHH, KYIbTYpE, PEIUTHH, TPATULHSIM,

sI3bIKaM, IIEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa;



c(hOPMUPOBAHHOCTH IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NIPAKTHKHY;

cOPMUPOBAHHOCTh ~ IIEHHOCTH  3J0pOBOTO W 0Oe3omacHoro oOpasza  KH3HU;
WHIUBUAYaAJIbHAA U KOJUIEKTHBHAs 0€30MaCHOCTDh B UPE3BBIYAMHBIX CUTYALIUAX;

chOPMUPOBAHHOCTH ~ OCHOB  3KOJIOTUYECKOW  KYJIbTYpBHI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBILIUICHUS;

OCBOEHHOCTbH COIMATBHBIX HOPM, TIPABUJI IOBEICHUS, POJICH U (hOPM COIUAITBHON KU3HU
B IpyIMIax ¥ cOOOIIEeCTBax;

OCO3HAaHHOE, YBAXKUTEIBHOE U I0OpOKENaTeIbHOE OTHOILICHUE K APYrOMY YeJIOBEKY, ero
MHEHUIO, MHPOBO33PEHHIO, KYJIbTYpe, S3bIKY, Bepe, TPaKJaHCKOW Mo3uiuu. ['0TOBHOCTH U
CIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJBMH U IOCTHTaTh B HEM B3aMMOIIOHIMAHHS,

pa3BUTOE MOPAJIbHOE CO3HAHWE M KOMIIETEHTHOCTh B PELICHUU MOPAIbHBIX MpoOiieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHHWE HPABCTBCHHBIX YYBCTB M HPABCTBEHHOTO
MTOBE/ICHUS, 0OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHBIM MTOCTYIIKAM;

ACTETUYECKOE, IMOIMOHAILHO-IICHHOCTHOE BHJICHUE OKPYXKAIOIIET0 MUPA; CHOCOOHOCTh
K SMOIIMOHATBHO-IIEHHOCTHOMY OCBOCHHUIO MHPA.

1Inanupyemvie memanpeomemHule pe3yibmanmol

MertanpeameTHble pe3yabTaThl BKIIOYAIOT TpPU TPYIIBl YHUBEPCAIBHBIX YU4EOHBIX
JEACTBUU.

Pecynamusnvle ynusepcanvhvie yuebnvie oeticmeus

CaMOCTOSITEITLHO OTPEACIATh IIeNH, 33JlaBaTh I[MapaMeTPbl U KPUTEPHH, 1O KOTOPHIM
MOXKHO OTIPEIENIUTh, YTO IIEeJb JIOCTHTHYTA; OIEHUBATH BO3MOXKHBIC MOCICIACTBUS JOCTHKCHUS
MOCTABJICHHOM LETU B

JeSITEeNIbHOCTH, COOCTBEHHON XU3HU U KU3HU OKPYXKAIOLIUX JIIOJIeH, OCHOBBIBAsCh Ha
COOOpaXKEHUSIX ITUKU U MOpaJIu;

CTaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIE 3aa4M B 00pa30BaTEIbHOW JESTEIHLHOCTH H
KU3HEHHBIX CHTYAIHsIX;

OLICHUBATh PECypChl, B TOM 4YHCIE BpeMsi U Jpyrue HeMaTepuajabHbIe PECypCHI,
HEO0OXO0IUMBIC JTS TOCTHKEHUS TIOCTAaBICHHOH I1EJIH;

BBIOMpATh MYTh JOCTMIKEHHUS II€NH, IUIAHUPOBATh peEIIeHHE TOCTABICHHBIX 3ajad,
ONITHMHU3HPYS MaTepUATbHBIC H HEMaTEePHATLHBIC 3aTPATHI;

OpPraHW30BBIBaTh J(PPEKTUBHBIA TOHCK PECYpPCOB, HEOOXOMMMBIX IS JTOCTHIKCHUS
MOCTABIICHHOM 1EIH;

COITIOCTAaBJIATH HOJ'Iy‘-IeHHI)II\/’I PE3YIbTAT ACATCIBHOCTH C MOCTaBJICHHOM 3apaHecC LCIIbIO.



Ilo3nasamenvHhobie ynusepcanvhvie yuebHvle OeUcmseus.

UCKaTh U HAXOJIUTh 000O0IIEHHBIE CIIOCOOBI PELIeHUs 3a/1a4, B TOM YHCJE, OCYIIECTBIAThH
pa3BepHyThIi HMH()OPMAITMOHHBIA TMOWCK M CTaBUTh Ha €ro OCHOBE HOBbIC (y4yeOHBIE U
[I03HABaTENbHbIE) 3a/1a4H;

KPUTHYECKH OLICHMBATh M MHTEPIPETUPOBaTh MH(GOPMALMIO C PA3HBIX MO3MLHUH,
pacro3HaBaTh U GUKCUPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX HCTOYHUKAX;

HCIIOJIB30BAaTh Pa3jIU4HbIC MOJEIbHO-CXEMATUYECKUE CPEIACTBA I IpPEACTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOLICHHWW, a TaKXe IPOTUBOPEUYUM, BBIABICHHBIX B
MH(GOPMALMOHHBIX UCTOUHUKAX;

HaXOJUTh U NPUBOAUTH KPUTUYECKUE apryMEHTHl B OTHOLIECHUM ACUCTBUN U CYKIECHUUN
JAPYroro; CHOKOMHO M pa3yMHO OTHOCHTBCS K KPUTHYECKMM 3aMEUYaHUsSM B OTHOLICHUH
COOCTBEHHOTO CYKICHHUS, PACCMATPUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHUS;

BBIXOJIUTh 32 PaMKHU Y4e€OHOIO IpeMETa M OCYLIECTBIATH lieJIeHANpaBIeHHbIA MOUCK
BO3MOKHOCTEH /715 IIMPOKOI0 NEPEHOca CPEJCTB U CIOCO00B AEHCTBHUS;

BBICTPauBaTh MHAUBUAYAIbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO, YUUTHIBAs OIPAaHUYEHHUS
CO CTOpPOHBI JIPYrMX YYaCTHHKOB U PECYPCHBIE OIPAHUYEHMS; MEHATHh W YICPKHBATh Pa3HbIC
IIO3ULMH B II03HABATEIBHON JESATEIBHOCTH.

Kommynukamuenule ynusepcanbhoie yuebnvie 0eucmsus.

OCYLIECTBJIATh JEJIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(xak BHYTpH 00pa3oBaTEeIbHOM OpraHU3alluy, TaK M 3a €€ IpelenaMu), MoadupaTrh NapTHEPOB
JUIS J1eJI0BOM KOMMYHHUKAIIMM MCXOJ U3 COOOpaKeHWH pe3ylIbTaTUBHOCTH B3aUMOJIEHCTBUS, a
HE JINYHBIX CUMIIATU;

IPU OCYIIECTBICHUU TPYNIOBOH paboOThl OBITh KaK PYKOBOAMTEIEM, TaK M YJICHOM
KOMaH/Ibl B Pa3HbIX pOJIsIX (FeHepaTop HJiei, KPUTHUK, UCTIOIHUTENb, BHICTYNAIOIUHN, SKCIEPT U
T.1.);

KOOPJAMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBUSX pPEATbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pPa3BEpPHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pPEHHsS C HCIOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH()IMKTOT€HHBIE CHTyallud U TPeAOoTBpaIlaTh KOHQIUKTHI 10 HUX
aKTUBHOHM (ha3pl, BBICTpauBaTh JEJOBYI0 U 00pa3oBaTelIbHYI0 KOMMYHHKaIUIO, wu30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUN.

IInanupyemvie npeomemuule pe3ynbmamuol



B pesynbrare o0yuenus no [Iporpamme yueGHOTO (37IEKTUBHOTO) Kypca «XUMHUS: TEOpUs U
[IpaKTUKa» 00y4arommiicss HAyYUTCH:

ITOHMMAHHIO NIPEAMETA, KIYEBbIX TEOPUH M IOJOXKECHHM, COCTaBIAIOIUX IPEIMET
«XUMHA», YTO 00€CIeYUBAETCS OCPEICTBOM MOJEIUPOBAHUS U TOCTAHOBKH ITPOOJIEMHBIX
BOIIPOCOB, XapaKTEPHBIX JUIsI TPeIMETHOI 00macTu «EcTecTBeHHBIE HAYKNY;

YMEHHE pellaTb OCHOBHBIE TPAKTUYECKHUE 3a1a4H, XapaKTEPHbIE JI UCIIOJIb30BAHUS
METOJI0OB U UHCTPYMEHTAapHUs NpeaAMETa «XUMUI»;

(bopMHpOBaHKE MEKIIPEIMETHBIX CBSI3€H ¢ ApyruMH 00IaCTAMU 3HAHHUS.

OOyuarommiicss MOJYy4YUT BO3MOKHOCTH HAYYHThCS

OBJIAJIETh KJIIOUEBBIMHM HNOHSTUSIMHU M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOMUTCSI HayKa
XMMHS, PAcHO3HABaHUE COOTBETCTBYIOIIMX €M MPHU3HAKOB U B3aUMOCBS3€H, CHOCOOHOCTh
JEMOHCTPUPOBATh PAa3JIMYHbIE NOAXOJbl K M3YyUEHUIO SBJICHUM, XapaKTEPHBIX [UI1 U3ydacMOu
HayKH XUMUU;

YMEHHUE pelaTh KaKk HEKOTOpPbIE IPAKTUYECKUE, TaK U OCHOBHBIE TEOPETUYECKHUE 3a/1a4H,
XapaKTepHbIE JJI UCIOJIb30BaHUs METOIOB M MHCTPYMEHTAapUsl XUMUU;

HaJIMYME MPEJICTaBICHUM O XMMUU KaK 1eJIOCTHON TEOpHH (COBOKYIHOCTH TeopHil), 00
OCHOBHBIX CBSI35IX C HHBIMU CMEKHBIMH 00JIaCTSIMU 3HAHUU.

MatepuanbHO-TeXHHUUECKOE 00ecriedeHre KaOuHeTa XUMHUH

HartypajbHbie 00beKThI

HatypanbHble 00BEKThI, BKIIOYAIOT B ce€0sl KOJUIEKIIMM MHHEPAJIOB U FOPHBIX MOPOJ, Me-
TaJJIOB U CIUIaBOB, OKCUJIOB, KUCJIOT, OCHOBAHMM, COJIEH, B TOM YHCII€ U MUHEPAJIbHBIX y100pe-
HUM, a TakKe KOJUIEKIIMM OPraHWYEeCKUX BEIIECTB M MaTepuasoB, mnpeaycMoTpeHHbix PI'OC
(«Hed1p 1 npoaykTsl e€ nepepaboTku», «KaMeHHBIH yroib M NMPOIYKThl KOKCOXUMHYECKOTO
pOu3BOJICTBaY, «BonokHay, «[lmactMmaccel» u T. 1. O3HaKoMJIeHHE € OOpa3llaMU MCXOJHBIX
BEILIECTB M TOTOBBIX M3JIEIHUN MO3BOJSET NOJYYUTh HATJISHbIE [IPEICTABIECHUS 00 3TUX MaTepu-
ajlax, X BHELIHEM BUJE, & TAKXKE O HEKOTOPBIX (PU3MUECKUX CBOMCTBAaX. 3HAYUTEIbHbIE Y4eOHO-
MO03HABATEIbHbIE BO3MOYKHOCTH MMEIOT KOJUIEKLIUH, U3TOTOBJIIEHHBIE CAMUMH OO0YYaIOIIMMUCS.
[IpenmeTs! /Ui TaKMX KOJUIEKLUH cOOMparoTcs BO BpeMsl SKCKYPCHM U IpYTHX BHEYPOUHBIX 3a-
HSITHUH.

Komnnekuyuu ncnonp3yroT TOIBKO AJIs O3HAKOMIIEHUSI 00Y4YaIoIUXCsl ¢ BHEUTHUM BUIOM U
(u3MYECKUMHU CBOMCTBAMH PA3JIMYHBIX BEIIECTB M MaTepuayoB. JlJis MpOBEAEHUS XUMHUECKUX
OTIBITOB KOJUIEKIIMH HUCIIOJIb30BATh HEJIb3SI.

XHMHYeCKHepPeaKTHBbI M MATEPHAIbI

OO6parienre co MHOTUMH BEIIECTBAMU TPEOYET CTPOTOro COOJIOECHUS TPABUI TEXHUKH



0e30MacHOCTH, OCOOCHHO TIPH BBHIMOJIHEHWH OIBITOB caMMMH oOydaromumucs. Bee HeoOxoam-
MBIE MEpBI MPETOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUIMX JOKYMEHTaX M MHCTPYKLUSX, a
TaKXKe B TTOCOOUSX JIJISl YUUTENICH XUMHUH.

Bce peakTuBbl U MaTepuainbl, HY>KHbIE ISl IPOBEACHUS JEMOHCTPAIIMIOHHOTO U YYEeHUYe-
CKOT'O SKCIIEpPUMEHTA, TOCTABJISIOTCS B 00IIe00pa3oBaTeIbHble OPraHU3aluy [IEHTPAIU30BAHHO
B BHJIC 3apaHee YKOMIUIEKTOBAaHHBIX HaOopoB. IIpum HeoOXOAMMOCTH MPUOOPETEHUsS JOIMOJHU-
TEJIbHBIX PEAKTHBOB M MAaTEPHAJIOB CIIEyeT O0paIIaThCs B CHEIMATH3UPOBAHHBIE Mara3uHsl.

udposBbie 1a00paTOpPUM U JATYNKOBbIE CHCTEMbI.

B ocHOBy 00pa3oBarenpHOW MpPOTpaMMBbl  3QJI0KEHO MPUMEHEHHE  [U(PPOBBIX
nabopaTopuii, TOCTaBISIEMBIX B paMKax peanusaimun (enepanpHoit mporpammbl  «Touka
pocta». TemaTtuka MpenIOKEHHBIX SKCIEPUMEHTOB, KOIMYECTBEHHBIX OMNBITOB COOTBETCTBYET
CTPYKType IpHUMEpPHON 00pa3oBaTEIbHON MPOrpaMMBbl M0 XUMUH, coJiep:kanuio deaepanbHOro
rocyjnapcTBeHHoro ooOpaszoBarensHoro ctanaapta (PI'OC) cpennero (momHoro) ooiero
o0Opa3oBaHMUsI.

MHoOroieTHss MPaKTUKa MCIIOJIb30BaHMs XUMHUYECKUX TPUOOpOB, u(ppoBoii m1adopaTopun
B IIKOJIE MOKa3ajla, YTO COBPEMEHHBIE TEXHUYECKHE CPEJCTBAa OOYyYeHHsS HOBOTO IMOKOJEHUS
MO3BOJISIIOT JTOOUTHCS BBICOKOTO YPOBHS YCBOCHHSI y4eOHOrO MaTepuaia, YCTOWYMBOIO pOCTa
MO3HABATEIFHOTO MHTEpeca IIKOJBbHUKOB, T .€ . MPEOAOJIETh T€ MPOOJIEMBI, O KOTOPHIX TaK
MHOTO TOBOPSIT, KOTJ[a Pe4b 3aX0IUT O COBPEMEHHOM ITKOJIbHOM XUMHUYECKOM 00pa30BaHUH .

Xumuueckasi 1a00paTopHasi 10CyJa, ANNAPATHIA NPHOOPHI

XuMHUecKas Mocy/ia MmoApasaessieTcs Ha ABE TPYIIBL: sl BBITIOJIHEHUS OIBITOB 00y4aro-
IIIUMHUCS | JJTS IEMOHCTPAIIMOHHBIX OITBITOB.

[Tpubopsl, anmapaTsl U YCTaHOBKH, HCIOJb3yeMble Ha ypOKax XMMHUHU B 7—9 Kiaccax,
KJIACCU(PUIUPYIOT HA OCHOBE MPOTEKAIONINX B HUX (PU3NYECKUX U XMUMHUYECKUX MPOIECCOB C
Y4acTHEM BEIIECTB, HAXOSIINXCS B Pa3HBIX arperaTHBIX COCTOSTHUSX

1) npuGops! 1i1st pabOTHI ¢ ra3aMu — MOJIYyYeHUE, COOMPAaHUE, OYMCTKA, CYIIKA, TTOTIOIIe-
HUE Ta30B; PEAKINN MEXIY IMOTOKaMH Ta30B; PEaKIIMH MEXIY ra3aMu B AJIEKTPHUECKOM pa3psi-
7Ie; peaKkIny MKy ra3aMH MPH MTOBBIIIICHHOM JaBJICHHH;

2) anmapatbl ¥ TPUOOPHI SIS OTBITOB C )KUJIKAMH M TBEPIBIMU BEIIECTBAMH — TIEPETOHKA,
buIbTpOBaHUE, KPUCTAILTU3AIIMS; TPOBECHUE PEAKIIUi MEXTy TBEPABIM BEIIECTBOM M JKUIKO-
CTBIO, KUJIKOCTBIO U )KUIKOCTBIO, TBEPABIMH BEIIECTBAMHU.

3) martuuku PH, 31K TPONPOBOAHOCTH, TEMIIEPATYPHI H JP.

BHe »T0i Knmaccudukanum HaxoquTCs yaeOHas armaparypa, mpeHa3HaueHHas IS n3yde-

HHUA TCOPETHYCCKUX BOIIPOCOB XUMHUM: AJId AECMOHCTPALUU JJICKTPOINPOBOJHOCTH PACTBOPOB U



JBUKEHMSI MOHOB B DJIEKTPUYECKOM I10JI€, JUISl U3YYEHUS CKOPOCTH XMMHUYECKON PEaKLUU U XU-
MHYECKOTO PaBHOBECHS, SJIEKTPOIIN3a, IEPETOHKN HEPTH U T. JI.

BcenomoratensHyio posib UTpaloT WU3MEPHUTEIbHBIE M HarpeBaTelbHbIe MPUOOPHI, pa3iny-
HbIE IPUCTIOCOOICHHUSI IJIs1 BHITTOJIHEHUS OIBITOB.

Mopaean

OO0bekTaMu MOJETUPOBAHUS B XUMUU SIBIISIFOTCSI aTOMbI, MOJIEKYJIbI, KPUCTAJLIbI, 3aBO-
CKHUE aImaparbl, a TakK€ XMMUYECKHE IpoLecchl. B mpenosaBaHny XMMUU UCIIONIB3YIOT MOJENIN
KPUCTATMYIECKHUX PEHETOK anMasa, rpaduTta, cepol, hocdopa, okcuaa yriepona(lV), nona, xe-
Je3a, Meu, MarHus, MOJEIN KPUCTAUIMYECKUX PEIIETOK BaXKHEHIINX MPEICTaBUTEIEH KIIaCCOB
OpPraHUYECKUX COCIUHEHUM.

Boinyckatorcss Habopbl Mozenell aTOMOB JUIsl COCTABJIEHUS IIAPOCTEP’KHEBBIX MOjENeH
MOJIEKY1, B IEPBYIO OYEPE/Ib, OPrAHUYECKUX COEAUHEHUN.

YueOHbIe 10CO0HS HA IEYATHOI OCHOBE

B mpouecce o0yueHuss XMMHUU UCHOJB3YIOT CIEAYIOIINE TaOIUIbl TOCTOSHHOTO 3KCIIOHU-
poBanust: «llepuoguueckas cucrema xumuueckux aiemeHtoB J[. M. MenneneeBa», «Tabnuua
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUI U CONEI», «IEKTPOXUMHUECKUHN psJl HANIPSKEHUN MeTal-
10B», «BaneHTHbIe cOCTOsIHUA aTOMa yriepoaa», «I[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE
MOJIEKYJI OPraHUYECKUX COETUHEHUN» U JIp.

Jlyia opraHu3aluy caMOCTOSITETbHOW paboThl 00y4YaroOIIUXCsl Ha YpOKax HCIONb3YIOT pa3-
HOOOpa3Hble JUJIAKTUYECKUE MaTepHajbl: TETpaJAd Ha MEYaTHONH OCHOBE MJIM OTAENIbHbIE pado-
YHUe JINCThl — WHCTPYKIUHU, KAPTOUKHU C 33JaHUSAMU PA3HOW CTENEHU TPYIHOCTHU AJI U3yUEHUS
HOBOTI'0 MaTepHasa, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUH.

JKPAHHO-3BYKOBbIE CPEACTBA 00yYeHHUSI

K skpaHHO-3BYKOBBIM CpeJICTBAM O0yU€HUSI OTHOCST TaKHe MOcoOus, KOTOPbIE MOTYT OBIThH
BOCIPUHATHI C TIOMOIIBIO 3PEHUS U ClyXa. DTO KUHO(PWIBMBI, KHHO(DPArMeHThI, AHAQUIbMBI,
JMATIO3UTUBBI (CNaiiipl), eAMHIUYHbBIE TpaHCIapaHThl A rpadonpoekropa. Cepun TpaHCcIapaH-
TOB TO3BOJISIIOT UMUTUPOBATh JIBU)KEHUE MYTEM TIOCIIEI0BATEIBHOIO HAJIOKEHUS OJJHOTO TPaHC-
MapaHTa Ha JAPYroi.

Texuuueckue cpeacrsa o0ydyenus (TCO)

BoJIbIIMHCTBO TEXHMUYECKUX CPEICTB OOY4YEeHHs He pa3pabaThiBajIOCh CHELMATbHO IS
IIKOJIBI, @ U3HAYAJIbHO CIYXHJIO JJIS Mepefadd u 00paboTKu MHGOPMALMU: 3TO Pa3IMyHOIo po-
J1a IPOEKTOPBI, TENEBU30pPbl, KOMIBIOTEPHI U T. 1. B yueOHO-BOCIUTATEIBHOM MPOIIECCE KOMITb-
I0TE€P MOXKET HCI0JIb30BAThCS AJIs PELEHUS 3a1a4 HAYYHON OpraHu3aluy TPyAa YUUTEs.

HpI/I HCIIOJIB30BAHUU TCXHUYCCKUX CPEACTB O6yquH${ CJICAYCT YUUThIBATH BPEMCHHbIC



orpaHuueHusi, Hanaraemble CanutapHeiMu npaBuiamu M HopMamu (CanlluH). HenpepsiBHas
MPOJOJDKUTEILHOCTh JIEMOHCTPALIMU BUAECOMATEPHUATIOB HA TEIEBU3MOHHOM JKpaHe U Ha 00Jib-
IIOM JKpaHe C MCIOJIb30BAaHUEM MYJIBTUMEIUNHOTO IPOEKTOpa HE JOJDKHA MPEBBINIATH IS
obyuaronuxcs B X - XI kimaccax Ha ypoke 30 muH Takoe ke orpaHM4eHHE pacipoCcTpaHseTcs Ha
HeNpepbIBHOE MCII0JIb30BAaHNE NHTEPAKTUBHON JOCKU M Ha HENPEPHIBHYIO PabOTy 00yUYaroIIUXCs
Ha IEPCOHAJBLHOM KOMIbIOTEpe. PazMeniatb HMHTEPAKTHUBHYIO JOCKY CIEQYeT TaKXKe Kak U
OOBIYHYIO: Ha TOHW K€ BBICOTE, OOECIeunBas Ipu 3TOM paBHOMEpHOE ocBemeHune. Kormga gocka
HE UCHOJb3yeTCsl, €€ HE0OXO0AMMO OTKI0YaTh. [ MpodMIaKTUKN YTOMIJIEHUS IJ1a3 B y4eOHBIi
IIpoIiecc HEOOXOIUMO BKIIIOYATh PA3JIMYHbIC BUIBI EATEIbHOCTH, BKIKOYas CIELUAIBHYIO THM-
HACTHUKY JUIs TJ1a3.

OobopynoBanue kaOMHeTa XMMHHU

Kabuner xumuu 10pkeH ObITH 000OPYIOBaH CHELUAIbHBIM JJEMOHCTPALIMOHHBIM CTOJIOM.
s obecriedeHus Jiydyiied BUAMMOCTU JEMOHCTPALMOHHBIA CTOJI PEKOMEHYETCsl YCTaHaBIIM-
BaTh Ha MOJUYM.

B xabuHeTax XMMMH YCTaHABJIMBAIOT JIBYXMECTHbIE YUEHHUECKHE JJaOOpaTOpPHBIE CTOJIBI.
Y4eHuueckue CTOJIbl JOMKHBI UMETh MOKPBITHE, YCTOMYMBOE K JIEHCTBUIO arpeCCUBHBIX XUMHU-
YEeCKHX BEILIECTB, W 3aIIUTHBIE OOPTHKHU MO HapyXHOMY Kparo. KaOmHeTsl XuMum 000pyayroT
BBITSDKHBIMU LIKa(aMH, pacrloOKEHHbIMU Y Hapy>KHOM CTeHbI BO3j€ cTosa yuurens. s npo-
BE€JICHHUS J1a00OPATOPHBIX OMBITOB UCIOIB3YIOT TOIBKO MUHU-CITUPTOBKH.

VY4eOHble TOCKM JOJKHBI OBITH M3TOTOBJIEHBI U3 MAaTEPHAIOB, UMEIOIINX BBICOKYIO ajre-
3MI0 ¢ MaTepuaiaMM, UCIIOJIb3yEMbIMHU JJIsl TMChMA, XOPOIIO OYMIATHCS BIAKHOM I'yOKOM, OBITH
M3HOCOCTOMKMMH, UMETh TEMHO-3€IEHBIA 1IBET U AHTUOIUKOBOE IMOKpBHITHE. YUeOHbIE TOCKU
000pyayIOT copUTaMU, KOTOPBIE JOJKHBI NMPHUKPEIUIAThCA K creHe Ha 0,3 M BbIIIE BEPXHEro
Kpas JJOCKH U BBICTyNaTh Briepén Ha paccrostaue 0,6 m.

Jlj11 MakCHMaabHOTO MCIIOJIb30BAHUS JHEBHOTO CBETA U PAaBHOMEPHOT'O OCBEIICHUS y4eO-
HBIX NOMELIEHUI HEe cleqyeT pa3MellaTh Ha MOJAOKOHHUKAX IIMPOKOJIMCTHBIE PACTEHMsI, CHU-
JKaloIIMe YpPOBEHb €CTECTBEHHOI'O OCBEIEHUs. BpicoTa pacTeHMil HE JOJDKHA MpEBBILATL]S cm
(oT mogokoHHMKaA). PacTeHus nenecooOpa3Ho pa3MenaTh B NEPEHOCHBIX [[BETOYHUIIAX BBICOTOM
65—70 cM OT 1oJIa MK TIOABECHBIX KAIITO B MTPOCTEHKAX MEXTYy OKHAMHU.

JUist OTJeNIKM Y4eOHBIX MOMENEHUH HCIIOIb3YI0T MaTepUallbl M KPackH, CO3/1al0IIIe MaTo-
BYIO IIOBEPXHOCTh. {11 CTeH yueOHBIX MOMEIIEHUH CJelyeT HUCIOJIb30BaTh CBETIbIE TOHA HKEN-
TOro, OEXEBOro, PO30BOro, 3eNEHOr0, Toy0oro IBETOB; /Ul JBEped, OKOHHBIX paM — Oenbli
LBET.

KabuneT xumMuu 10KeH OBITh OCHAIIEH XOJIOAHBIM M TOPSYUM BOJOCHAOKEHUEM M KaHa-



JIA3aIen.
B xabuneTe XxumMuu 00s13aTEIBHO JODKHA OBITH alTeyka, COCTaB KOTOPOW yTBEPKIAETCS

MECTHBIMHU OpraHaMH YIIPABJICHHUSL.

Jlutepartypa:

1. Tabpuensu O.C., OctpoymoB N.I'. «Xumus. Matepuansl 1)1 TOATOTOBKH
K €JUHOMY roCylapCTBEHHOMY 3K3aMEHY U BCTYHNUTEIbHBIM 3Kk3aMeHaM B BY 3b1»
— M.: JIpoda, 2008 — 703 ¢

2. INabpuensu O.C. «XuMHUeCKHi dKcriepuMeHT B mkoje. 10 kmacc: yuyeOHo-
metonudeckoe mocodue/ O.C. ['abpuensu, JLII. Barnmuna. — M.: [Ipoda, 2005. — 208 ¢

3. INabpuensu O.C., OctpoymoB W.I'., Benenckas A.I'. «O0mas xumusi B TecTax,
3amavax, ynpaxHeHusx. 11 kmacc: yueOHoe mocoOue /i 0011e00pa3oBaTeNbHbIX YUPEKICHUN
— M.: Ipoda, 2009 — 216 ¢

4. lapmmna A.Il. «Opranuueckas xumus B Tabnuuax u cxemax» — XUMU3JAT,
2006. - 184 ¢

o. Kysnenoa H.B., Jlekmn A.H. «3amauamk mno xumuu. 10 xmace» —
M.:«BEHTAHA-TPA®», 2013. — 144 ¢

6. JleBkun A.H., Ky3nenosa H.B. «3agaunuk nmo xumun. 11 kmacey» —
M.:«BEHTAHA-TPA®», 2014. — 236 ¢

1. [Muayruna I'.B. «XuMust 1 moBceHEBHAs KU3HB YEIOBEKa» - 2-€ M3/1a-
Hue, crepeorurninoe — M.: Jlpoda, 2006. — 252 ¢

8. XuMUs: MPaKTUKyM Mo opraHuyeckoi xumuu. 10-11xmaccel/ cocT.
H.U. Tynun. - Boarorpan: Yuutens, 2006

9. XuMus: npakTUKyMm no obmed xumuu. 10-11kmacesl/ coct. HM. Ty-
muH. - Bonrorpan: Yuurens, 2006

10. 3amayHuK ¢ «noMomHukom». 10-11 kmaccel: mocobue ISl ydammxcs
obmmeoOpa3oBarenbHbIx yupexaenuit / H.H.I'apa, H.U. 'abpyceBa. —M. : IIpocBerie-
uue, 2009

11. VYuumcs pemats 3agaun no xumun. 8-11 kmaccel/aBT.-coct. P.A. bouap-

HukoBa. —M31.2-e. - Bonrorpan: Yuurens, 2016



KasieHzlapHO-TeMaTH4YeCKOe IJIaHupoBaHHUe 3jeKTUBa 10 kiacc 34 4yaca (1 yac B HeZieo)

Ne | lara | Jlatra | HaummeHoBaHme TEMBI DJIEMEHT COJEPKAHUS
n/m | wiad | ¢akT
1 Beenenne. Ponps 1 MecTO pacueTHBIX 3a1a4 B CHCTEME VYcioBHble 0003HAUCHMSI, HA3BAHUS U €IUHUILIBI U3MEpEeHUs (pu3u-
00y4eHHs XUMUU U TIPAKTHUECKON )KU3HU. THIIBI 3a/1a4. YECKHUX BEJIMYWH, UX B3aUMOCBs3b. [IpnbnmkeHHbIe BEIYNCICHUS,
IIPABUJIA OKPYTJICHUS.
2 Bbruuciienuss ¢ MCHONB30BaHUEM MOHATUH «KoIm4ecTBO | OOme peKOMEHIANH K PEHICHUI0 U O(POPMIICHHIO PacYeTHBIX
BELIECTBA», «UUCIO ABOraspo», MOJSpHAs Macca, MOJILSIp- | 3aa4. AHaIU3 XUMUUYECKOH 3a1a4.
HBI 00BEM.
3 YcranoBienue npocrteield GpopMyIibl BemecTBa Mo mMac- | XUMHUYECKHe (OPMYIBI: MPOCTEUInas (IMIHPUIECKas), MOJIEKY-
COBBIM JIOJISIM 3JIEMEHTOB C UCIOJb30BaHUEM a0COJIOTHOM | JiipHas (MCTUHHAs, OpyTTO-hopMmyna),rpaguueckas, CTPYKTYyp-
1 OTHOCHUTEJIBHOM TUIOTHOCTH BELIECTBA. Has, anekTpoHHas. (Du2,Dsosx.,Do2,D N2 1 1p.) BeiBog dpopmyss
BEIIIECTBA HA OCHOBE MACCOBOW [JIOJIM AJIEMEHTA, OTHOCUTEIBHON
IJIOTHOCTU MO JAPYroMy rasy, macce, o0beMmy ooOmiei dopmyne
TOMOJIOTMUYECKOTO PsiJia OPraHUYECKUX COeTMHEHUH.
4 BriBon (hopMyiibl BemiecTBa o OTHOCUTENBHOM MJIOTHOCTH | BbIBO opMyIibl BeliecTBa MO KOJIMYECTBY BEIIECTBA MPOIYKTOB
1 Macce (00beMy WU KOJIMYECTBY) MPOJAYKTOB CTOPAHMUSL. cropanusi, obmeil ¢opmyse roMoJOTHYECKOro psjaa OpraHuye-
CKHMX COCIMHECHHM.
N30oMepust 1 HOMEHKIIaTypa OpraHMYECKUX COEAMHEHNN Bunel nzomepun: npoctpaHcTBeHHast M CTpyKTypHas. [Ipoctpan-
VPOK-yIpasKHEHHE [0 0TPabOTKE HABBIKOB COCTABICHHS CTBEHHasi M30Mepusi U €€ BHIBI. HOMCI;IKJ'IaTypaZ TpUBHAJIbHAS,
W30MEPOB ¥ HX HA3BAHMII coBpeMeHHas. [IpaBuia cucremMatnuyeckoid HoMeHkIaTypsl. Hanu-
7 VYpok-ynpaxxHeHHe 0 O0TpabOTKE HABBIKOB COCTaBJICHHUS CaHHE CTPYKTYPHBIX OPMYJI H30MCPOB
W30MEPOB U UX Ha3BaHUU
8 Boruncnenus maccol (konudecTBa, oObema) BemiecTBa 1o | PacueTrsl Mo XMMUYECKHMM ypaBHEHHUSIM C HCIOJIb30BaHHUEM pa3-
U3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OAHOTO U3 JMYHBIX BeMWYUH. (3a/1a4M ¢ MCIIONb30BaHUEM MaTepuaia Mo op-
BCTYNMBIIUX B PEAKLIMIO WM MOJYYUBLINXCS BEILECTB. TaHMYECKON XUMUN)
9 Boruncnenne maccwl, KonuuecTBa WM oObema npojaykra | CTeneHb YMCTOTHl OCHOBHOTO BelllecTBa(BEIIECTBA, BCTYMAIOIIETO
peakuuu Mo W3BECTHOM Macce, KOJIMYECTBY WUIM O0BEMY | B PEaKIIMIO), COAEPKAIIEro IPUMECH, ONPEIeIeTCs MacCOBOM
HCXOJHOTO BEUIECTBA, CONEPIKALIETO IIPUMECH. JI0JIEN TaHHOTO BEILECTBA B HABECKE cMecu. Pemenue 3anau
10 Brruucnenne MaccoBoi MM 00bEMHOM /10JIM BBIXO/a Mpo- | MaccoBast 10y MPaKTHUECKOro Bbixona. OO0beMHast 10 Mpak-




JYKTa PEaKLUK OT TEOPETUUYECKH BO3ZMOXKHOIO.

TUYECKOI'0 BhIX01a. Perienue 3aau

11 PacyeTsl Mo XMMHUYECKUM ypaBHEHUSM, CBsI3aHHBbIE ¢ Mac- | MaccoBas 107 pacCTBOPEHHOIO BelecTBa. Pemenue 3amnay
COBOH J10JIEW PACTBOPEHHOI'O BELIECTBA
12 Beruuciienne maccbl (00beMa MM KOJIMYECTBA) NMpoaykra | Ecinu ogHO U3 pearnpyroniux BeIIecTB B3ATO B U30BITKE, TO pac-
peaKiyu, €ciau OJHO M3 Pearupyrolux BEIIECTB aHO B | YeT Macchl (00beMa, KOJIMYECTBAa BELIECTBA) MPOIYKTA PEAKIIUU
H30BITKE. OCYIIECTBIISIIOT MO Macce (00beMy, KOJIUYECTBY BEIIECTBA) TOTO
peareHTa, KOTOPBIA BCTYNHJ B PEAKLUIO IIOJHOCTBIO. PemieHue
3a1a4

13 PacueTsl 10 TEpMOXMMUYECKUM YPAaBHEHUAM Tepmoxumuyeckoe ypaBHEHHE, TEIIOBOH 2P PEKT XUMUIECKOH
peakuuu. Mcronp3oBaHue TEMIIEPATypHOIO AaTYMKa LU(PPOBOI
1abopaToOpHUH.

14 XUMUYECKHE PeaKIuy B OpPraHU4eCKON XUMUU [Tonsartue o peakuusax coenuHenus. IloHsaTHe 0 peakuusax OTLIEIIICH
Peakuuu nzomepuzauuu. [Ipasuno MapkoBHukoBa. Peakunu
apoOMaTUYECKON CUCTEMBI U YIIIEBOAOPOJHOIO pajguKaia.

OpueHTHpytoliee AeWCTBUE 3aMECTHTENEH B OCH30JIbHOM KOJIBIIE
(opuentanTtsl | u |l pona). Beimosnnenue ynpaxueHuii

15 [TonsTHE O NUKIIOATKAaHAX [uknoankansl. CTpoeHME, N30MEPH,
HOMEHKJIaTypa U CBOMCTBA. BrimonHenue 3aganuit

16 AnkaayreHbl Anxaguensl. CTpoeHue MoJiekyil. M3omepus 1 HOMEHKIIaTypa.
XVMHYECKUE CBOWCTBA AJIKaJIMEHOB. BrinonHeHne 3ananuii

17 Kayayk Kayuyk B npupoze. CoiicTBa kayuyka. CocTaB U CTPOEHHE HaTy-
paJIbHOTO Kay4dyKa.

18 benson u ero romosnoru DJEeKTPOHHOE CTpOeHHE OeH3051a U ero TOMOJIOroB. XMMHUYECKHUE
CBOICTBa rOMOJIOrOB O€H30J1a JJaTUMKA 3JIEKTPOIPOBOAHOCTH
uupoBoii 1abopaTopuu

19 XUMHUYECKHE CBOMCTBA YTIEBOIOPOIOB U CIIOCOOBI MX TO- | XapaKTepHble XUMUYECKHE CBOMCTBA YIJIEBOI0PO/IOB: AJIKAHOB,

Jy4EHHUS. LUKJIOAJIKAHOB, AJIKEHOB, IUE€HOB, aJKWHOB, apOMaTUYECKUX YT-
Je€BOA0POI0B (O€H30J1a U TOJTYOJ1a). BhinosHeHue 3a1anuii
20 CxeMbl NpEeBpaIICHU OTPAXKAIOIUX FCHETUYECKYIO CBI3b | XMMHUYECKHE CBOICTBA YIieBOJOPOJOB M CIIOCOOBI MX MOJyde-
MEXy YIJII€BOJOPOJIaMHU: OTKPBITHIC, 3aKPBIThIC, CMEIIAH- | HUs. CXeMbl MpeBpalleHUd, OTpa)kalollle T'€HETUYECKYIO CBS3b
HBIE. MEX/y YIIIEBOJOPOJAAMU: OTKPBITHIE, 3aKPBIThIE CMEIIAHHBIE
21 VYPOK-IIpaKTUKYM 10 COCTABIIEHUIO CXEM IIPEBPALLEHU, BeinosnHenue 3aganuit

OTPaXKAIOIINX TeHETUYECKYIO CBSA3b MEX]Y YIIIEBOJOPO-
TamMu

(Pabora B rpynmax u mapax)




22

[lepepaboTka yrieBoJOPOIHOTO ChIPbS

[Teperonka Hedu. Kpekunr medgrenpoaykroB. Kokcoxumuue-
CKO€ ITPOU3BOJICTBO.

23 XapakTepHble XMMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHO- | XMMHYECKUE CBOWMCTBA KHCIOPOJIOCOAEPKAIIUX OPTraHMYECKUX
aTOMHBIX ¥ MHOTOQTOMHBIX CIIMPTOB; (PEHOJIA U CIOCOOBI | COCAUHEHHM U CIIOCOOBI MX MOTYUCHHMS.
HX TIOJTy9YCHHS Beinonnenue 3aganui

24 XapakTepHble XUMUYECKUE CBOMCTBA albJETUIOB, IIpe-

JEJIbHBIX Kap6OHOBBIX KHMCJIOT, CJOXHBIX 3(1)I/Ip0B u Hcnons3oBanue maTyvka SJICKTPOIIPOBOAHOCTU L[H(i)pOBOfI nabo-
CHOCOOBI X MOTYYCHHUS. paropun

25 CxeMbl IpeBpAILIEHUN OTPAKAIOIINX FEHETUYECKYIO CBSI3b
MEX/Iy YIJICBOIOPOJAMH U KHCIOPOACOICPKAIIMME Opra- CxeMbl IpeBpAILICHU, OTPAXKAIOIINE TEHETUYECKYIO CBSI3b MEKY
HUYECKUMH COCMHEHUSIMU: OTKPBITHIE, 3aKPBIThIE, CME- BCIECTBAMMU: OTKPBITHIC, 3aKPLITHIC CMEIIAHHBIC.

[IAHHbIE. .

26 V POK-TPaKTHKYM (DKCIIEPHMEHT) Hcnonb3oBaHue TemneparypHoro naTduka 1udpoBoit gaboparo-

puu

27 Crnoxubie 3¢upsbl. Kupbl. YTIeBOIbl. JKupbl Kak nuTarenbHbIC BEUIECTBA. ['MIPONU3 U TMAPUPOBAHUE

XKUpoB. Mormmue cpeacta. OxpaHa OKpyXarolleld cpeapl.
Kpaxman kak nutatenpHoe BemecTBo. CTpOoCHHE yrieBOIOB.
[IpumeHenne yriaeBoAOB. AIIETaTHOE BOJIOKHO. BeimosiHeHue
3aaHui

28 XHUMHUYECKHE CBOMCTBA a30TCOACPKAMNX COCAUHEHUS U XUMUYECKUE CBOMCTBA a30TCOIEPIKALINX COSAMHEHUS U CTIOCOOBI
CIOCOOBI MX TTOJTYYCHHUS. HX TOJTYYEHHS.

Hcnonb3oBanue pH-garunka nudposoii 1abopaTopuu

29 I'enernueckas cBsI3b aMHHOB C JIPYTMMH KJIacCaMH Opra-

HUYECKUX COEIUHEHUI CxeMbl IpeBpaIlleHU, OTPAXKAIOIINE TEHETUIECKYIO CBSI3b MEXKIY

30 I'enerudeckass CBA3b aMHHOKHUCIIOT C JApyruMu Kjiaccamu | BCIICCTBAMHU: OTKPBITHIC, 3AKPBITHIC CMCIIAHHBIC
OPraHMYEeCKUX COEIUHEHUI

31 A30TcoieprKalliye reTepouKInYecKue COeTMHEHUS Ucnons3osanue pH-nar4nka nudposoit maboparopun

32 Cxembl TIpeBpallleHUI MO TeMe « A30TCOAEpIKaIlHUE CO-

EIUHECHUS»

33 [ToHsiTHE O BHICOKOMOJIEKYISPHBIX coequHeHHsIX. OcHOB- | CHHTe3 OpraHMYeCKHUX COEIWHEHUH B JaOOpaTopuu, Ha IMPOU3-
HbIe METOJbI cuHTEe3a noauMmepoB. [lomuatrnen. [lomu- BoJicTBE. [lomydeHne opraHn4ecKoro COeIMHEHUS ONPEIETCHHOTO
npornuieH. OeHoapopMabIerHIHbIE CMOIIBI. CTPOEHUS U3 OTIIMYAOLIETOCS OT HETO IO CTPOCHUIO COECIUHEHUS

34 CuHTeTHYeCcKHe KaydyyKd U CUHTETHYECKHE BOJIOKHA. (pe- | MOCPeICTBOM OJIHOM MIIM HECKOJIbKUX XMMHUYECKUX peakiuil. Lle-

IICHUE 3a71a4 U YIPOKHCHHU )

MOYKHU MPEBpALEHUN (pellIeHre 3a4eTHBIX 33]1a4 U YIPAKHEHHI)




KaseHapHo-TeMaTH4YeCKoe IJIaHUpOBaHUe 3JieKTUBa 11kiacc 34 yac ( 1 4ac B HeJieso).

Ne Hara | Jlatra | HaumeHOBaHUE TEMBbI DJIEMEHT COJIepKaHUS
n/m | mwiaH | daxr
1 Ctpoenue aroma. M30TomsI. SAnpo u snekTpoHHas 0007109Ka. DIEKTPOHBI M MPOTOHBL. MUKpOMUp 1 Makpomup. Jlyannsm
YaCTHUI] MUKPOMHUPA.
Pemrenue 3amau
2 OcCHOBHbIE TOHATHS W 3aKOHbI | PemieHue 3a1a4 ¢ IpMMEHEHUEM 3aKOHA COXPAHEHMSI MACChl BEILIECTBA, 3aKOHA ITOCTOSIHCTBA
XUMUU COCTaBa, 3aKOHA COXPAHEHUS SHEPIHUH .
3 Pacuérnl c npuMeHeHueM | Pemenue 3anau
ypaBHeHuss  Menneneera — —
Knaitnepona
4 Ocobennoctu pa3menienus | Gu3NYecKuil CMBICT KBAHTOBBIX uHCeN (TJaBHOE, OpPOUTAIBHOE, MAarHUTHOE CIIMHOBOE
JIEKTPOHOB 10 OpOUTANsIM B | KBaHTOBbIe 4wmcia). [loHsTHE aTOMHOW opOuTanu. 3aceleHHe aTOMHBIX OpOHTase
aToMax MaJIbIX U OOJBIIMX anexkTpoHamu. [IpuHImMn MuHaMMYyMa sHeprum, npuHuun [laynu u npasuiio Xynaa.
TEPUOIOB Brimonxnenue 3ananuit
5 Crpykrypa nepuoanyeckon | CTpykTypa MepuoAMYEcKOd cuctembl xumuueckux »siemeHtoB JI. WM. Menneneesa.
CHUCTEMBI xumuyeckux | OmpeseneHue CTpOeHUs aToMa 1Mo UX KoopauHaTtaM. BeimonHenue 3aganuit
anemenToB JI. 1. Menieneena.
6 BanentHocTh U CTCNEHb | BaneHTHbIE 21eKTpOHBI. BaeHTHOCTE. BaneHTHBIE BO3MOKHOCTH aTroMOB. [IprunHa BeicIen
OKHCIICHUS BaJICHTHOCTH aTOMOB, BJICHTHOCTb 3JIEMEHTOB IPU 00pa30BaHUN XMMHUYECKOM CBSI3H 10 JOHOPHO-
AKIETITOPHOMY MEXaHU3MY, TpaIueCKHe CXEMbI CTPOSHHUSI BHEIITHUX AJIEKTPOHHBIX CIIOEB aTOMOB
XUMHAYECKUXIIEMEHTOB B BO30YKIEHHOMHUHEBO30Y>KIEHHOMCOCTOSTHIN. BhITToTHEHNE 3a1aHMi
7 OcHOBHBIE BHUIBl XUMHUYECKOM | Buj XuMHUUeCKOW CBSA3M B MPOCTHIX U CIOXKHBIX BEHIECTBAX, CXEMbI 00pa30BaHUs BEIIECTB C
CBSI3M, MEXaHM3Mbl UX 00pa- | pa3TMYHBIMHU BUAAMH CBSI3U, MEXaHW3M 0Opa30BaHUs IOHOPHO-AKIIENTOPHOM, KOBAIICHTHOM CBSI3H,
30BaHUS 0COOEHHOCTH BOJIOPOJIHOM CBSI3U
8 Tunel KpuCTAIIHYECKUX pemeToK | MIoHHass XuMuueckass CBSi3b M HWOHHBIE KpUCTAUTMYEeCKue pemeTku. KoBaieHTHast

U CBOICTBa BEILIECTB

XMUMHYECKas CBs3b W €€ Kiaccu(ukauus: Mo MexaHu3My oOpa3zoBaHus (OOMEHHBIH H
JIOHOPHO-aKIENTOPHBIN), MO 3JIEKTPOOTPULIATENBHOCTH (TMOJIIpHAs W HEMOoJIApHasi), IO
croco0y MnepeKpbIBaHUs 3JEKTPOHHBIX OpOUTaliel (curmMa u mu), Mo KpaTHOCTH (OJUHApHAs,
NBOMHAs, TpoWHas, mnoiyropHasi). [lomsipHOCTh CBSI3U U MOJSPHOCTH  MOJIEKYJIBI.
Kpucramnmueckne pemeTkd i BEIIECTB € 3TOM CBS3bIO: aTOMHAas M MOJIEKYJISIpHas.
Meraunueckass XHMHMYECKass CBsI3b W METAJIMYECKas KPUCTAJUIMYECKass peIIeTKa.
Bogoponnasi cBs3b: MEXMOJEKYJIApHAs U BHYTPUMOJIEKYJspHas. MexaHu3M o0pa3oBaHUs
9TOM CBSI3U U €€ 3Ha4YeHHe. MOHHas CBsA3b KakK IIPENEIbHBIN ClIy4ail KOBAJEHTHOU IOJIIPHOMN
CBSI3M; IIEPEXOJ OJHOTO BUA CBSA3HU B IPYrOM; Pa3HbIC BUIBI CBA3CH B OJHOM BEILECTBE.
BrinmoHeHne TeCTOBBIX 3agaHUM




9 XapakTepucTUKu XUMHUYECKOM | OCHOBHBIE  XapakTEPUCTUKU XuMuueckod cBsi3u (HacelmaeMocTh,  MOJSPU3YEMOCTb,
CBSI3MU. HaIpaBJIEHHOCTH). BrinmonHenue 3aganuit
10 [IpocTtpancTBEHHOE cTpoeHHe | SP° - TMOPHIM3AIMS Y AITKAHOB, BOJIBI, aMMHAKa, aIMa3a.
MOJIEKYJI ~ HEOPraHMYeCKUX U sz - TuOpuu3aus y coelMHeHui 0opa, allkeHOB, apeHOB, JUEHOB, IpaduTa.
OpPraHUYECKUX BELIECTB. Sp - rubpuAM3anUs y COeTMHEHUN OepuylIus, alkUHOB, KapOuHa. ['eomeTpus MoseKy
Ha3BaHHbBIX BEILECTB.
BrinosiHeHue 3a1anui
11 JlucriepcHble CUCTEMBI. [TonsaTtne o aucnepcHbIX cucTemax. JlucmepcuonHas cpema u gucrniepcHas daza. JeBsaTh
TUIIOB CUCTEM U UX 3HAUEHHUE B MPUPOJIE U KU3HU YeloBeKa. JlucnepcHas cuctema ¢ KuaKou
CpeJIoii: B3BECH, KOJUIOUIHbIE CUCTEMBI, UX Kiaccuukanus. 3omu u renu. Dpdext Tungans.
Koarymsauus. Cunepesuc. MosieKynsipHble 1 ICTUHHBIE PACTBOPBI.
12 Bagaun ¢ HCHoib30BaHueM | Perrenue 3amay
pa3HbIX CHOCOOOB BBIPAXKCHHUS
KOHILIEHTPALlUU PacCTBOPOB.
13 Pacuérnl, CBsI3aHHEBIE c | Penrenune3agau
MIPUTOTOBJIEHUEM pacTBOpPOB.
[IpaBuno cmenieHusi pacTBOpPOB,
(«IIpaBUIIO KPECTAY).
14 Kpucramnoruapatet Pemrenue 3amau
15 Knaccupukanus  xumumyeckux | [loHarne o Xumuyeckol peaknuu, €€ OTIWYME OT sAepHOM peakuuu. Peakuun
peakuuii B OPraHWYecKOW W | aJUIOTPOINU3ALUU U M30MepHu3alnu. Peakiuu, uaymue ¢ U3MEHEHHEM COCTaBa BEILIECTBA: MO
HEOpPraHUYEeCKON XUMUHU. YHCIly U XapaKTepy pearupyomux 1 o0pa3yromuxcs BEIIEeCTB (pa3iokKeHHs], 3aMelIeHMUs,
oOMeHa, coelMHEHHUs); Mo u3MeHeHuro crenenelr okucinenus (OBP u ne OBP); mo
TeIoBoMy 3(pQexTy (9K30- U IHAOTEpMHUYECKUE); MO (a3e (TOMO- U TeTEpOTeHHBIE); MO
HampaBlieHHWI0 (oOpaTuMble ¥ HEOoOpaTHMBbIE);, IO HCIOJb30BAHHIO  KaTallu3aTopa
(KaTaIMTUYECKUE U HEKATAIMTUYECKUE); TI0 MEXaHU3MY (paJuKaJbHbIE U HOHHBIE); [0 BUIY
SHEPTHH, MHULIMUPYIOLIEN peaKIuIo (poroxumuyeckue, paauanuoHHBbIE,
ANEKTPOXUMUYECKUE, TEPMOXUMUUYECKHUE).
Brinmonnenue 3aganuit
16 Cxopocte xumnueckux peakiui. | [lonstue o ckopoctu. CKOpOCTh TOMO- M TE€TEPOTCHHOW pEeaKIMil. DHEpPrusi aKkTHUBALMH.
dakTopsl, BIIMSIOIINE Ha | @akTopbl, BIUSIONIME HAa CKOPOCTh pEAaKIUH: MpUPOJAa pPEarupyroliuxX BEIIECTB,
CKOPOCTh pEaKIuil. KaTajau3aTopbl, TeMIeparypa, KoHIeHTpauus. Kartaimu3 romMo- U TeTEepOreHHbIH, HX
MexaHu3Mbl. DepMEeHTHI, UX CpaBHEHHE C HEOPTAaHMYECKUMHU KaTalu3atropamu. MHTuOUTOPHI
U KatanuTuyeckue siabl. [loBepXHOCTh COMPUKOCHOBEHHS PEarupyronInX BEIIECTB.
BrinosiHeHue 3a1aHmi.
17 XHUMUYECKOE PAaBHOBECHE. [TonsATHE O XMMHUYECKOM paBHOBECUU. PaBHOBECHBIE KOHILIEHTpaluu. J[MHAMUYHOCTh

paBHoBecusl. KoHcTanTa paBHOBecus. DakTOphl, BINUAIOMINAE HA CMEIIEHUE PAaBHOBECHS:
KOHIICHTpauus, AaBieHue, reMieparypa. [Ipunnun Jle [llarense. BeinonHnenue 3ajaHui.




18

IIpou3BOACTBO CEPHOM KHMCIIOTBI
KOHTAKTHBIM CITIOCOOOM.

[IpombllIeHHOE MOTYyYEHHE XUMUYECKHUX BEILECTB HA MMPUMEPE MPOU3BOICTBA CEPHOU
KUCJIOTHI. [IpUHIUIIBI XMMHUYECKOTO TIPOU3BOICTBA
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEN CPEABI U €r0 MOCIEACTBUS

19

OKHUCIINUTENLHO-
BOCCTAaHOBUTEIILHEIE
peakuu(OBP).

Crenenn okucinenus. Knaccubukanus peakiuuii B CBETe AJIEKTPOHHOW Teopur. OCHOBHBIC
nonatusi OBP. Meronsl cocraBienus ypaBHeHuwii OBP: meron snmextpoHHOro ©Oananca,
MeTto nonypeakuuid. Bnusaue cpenbl Ha nmporekanue OBP. Knaccudgukanus OBP. OBP B
OpraHN4ecKoM XMMUHU. BrinosHeHWE 3a0aHN.
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DICKTPOIUTHYCCKAS
nmucconmanus. (3.1.)

DNEeKTPOIUTHl U HEIJICKTPOIUTHL. MeXaHU3M DIIEKTPOIUTUYECKOW JIUCCOLMALUU  C
pa3auYHbIM BUAOM CBsi3U. CBONCTBAa KaTMOHOB M aHMOHOB. KuUCIIOTBI, COIM, OCHOBAaHUS B
ceete J.J[. Crenenp 3.J{.u e€ 3aBUCUMOCTb OT MIPUPOJIbI IIEKTPOIUTA U €r0 KOHIICHTPAIUH.

Koncranra aucconmanuu. Crynenyarast qucconuanus. CBoicTBa pacTBOPOB 3JIEKTPOJIUTOB.
Vcnonp30BaHne NaTIMKa SJIEKTPONPOBOIHOCTH HUPPOBOIA 1ab0paTopun

21

Bonoponnslii mokasarens.

HMucconmanus Boxapl. KoHcranta e€ auccoumanuu. IoHHOE IIpoM3BENEHUE BOJBI,
Bonopoanslii nokasarens - pH. Cpenbl BOAHBIX pacTBOPOB 3JEKTPOIUTOB. 3HAUECHUE
BOJIOPOJIHOTO TTOKa3aTels Ui XMMHYECKHX M OMOJIOTMYecKUX IpoueccoB. Vcnonab3zoBaHue
pH-natuuka mudposoit mabopaTopun

22

I'uaponus.

[lonsatue rugponmusa. ['maponus3  OpraHMYECKUX WM HEOPraHMYECKHX  BELIECTB
(ranmoreHanKkaHoOB, CIOXKHBIX d(pUpPOB, yrieBonos, 6enkoB, AT®) u ero 3nadenue. ['maponaus
coneil - Tpu ciaydad. CryneHdarslii rugponus. HeoOpatumelii ruzaponus. Ilpakruueckoe
3HaueHUe THUAponu3a. Breimonnenue 3amanuil. Mcnons3oBanue pH-matumka uudpoBoit
nabopaTopuu
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Meramibl.

[Tosio)keHHEe METAUIOB B TEPUOJUYCCKOM CUCTEME W CTPOCHHWE HMX aroMoB. [IpocTeie
BEIIECTBA-METAJIBI: CTPOCHHE KPUCTANIOB M MeETaUIMYecKas XUMHYecKas CBS3b.
Annorponusi. O6mue pu3nvIecKue CBOMCTBA METAIIOB M BOCCTAHOBUTEIIbHBIE CBOMCTBA UX:
B3aMMO/ICIICTBUE C HEMeTaIaMu (KHCIOPOJIOM, TaloTeHaMU, CEPOH, a30TOM, BOJIOPOJAOM), C
BOJIOW, KHUCIIOTAaMH, pPACTBOPaMH COJICH, OPTaHWYECKUMH BEIIECTBAMHU (CIUPTAMH,
rajioreHanKkaHamu, peHoIoM, KUCIOTaMu), co menodamMu. OKCHIbI U THAPOKCUIBI METAILIOB.
3aBHCHMOCTh CBOWMCTB JTHX COEIWHECHWII OT CTeIleHEeH OKMCIIEHMS METAJUIOB. 3HadYeHUE
METAJIJIOB B MPUPOJIE U KU3HU OPTaHU3MOB.

24

Kopposus meranmios

[TonsiTre xoppo3uu. XuMuueckas KOppo3us. DneKTpoxumuueckas kopposus. CrnocoObl
3aILUTHl METAJUIOB OT KOPPO3UHU.

OOme crnocoObl MOMY4YeHHsT METAIOB. MeTayuibl B MpPUPOJE. METALTYPrUsl U €€ BUJBL:
MUPO- U TUAPO- NIEKTPOMETAIUIYPIrHs. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COEAMHEHUII
METAJUIOB U €r0 3HaYCHUE.
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Pacuétsl mo Teme «NEKTPOIU3»

Bemonnenne 3amanmii.  Vcnosnp3oBaHWE — JaTyMKa  AJIEKTPOIPOBOIHOCTH  ITUPPOBOM
nabopaTopun

26

Hemeramiel.

[lonoxxeHne HeMeTauIOB B IEPUOAMYECKOM  CHCTEME, CTPOCHHE HUX  aTOMOB.
OnexTpooTpuuaTesbHOCTh. MHepTHBIE razel. Hemeramuisl - mpocTelie BemecTBa. ATOMHOE U
MOJIEKYJISIPHOE ~ CcTpoeHue uX. Ajuiorponus. XHMHUYECKHE CBOWCTBA HEMETAJUIOB.
OxucnauTenbHblE  CBOMCTBA:  B3aUMOJEHCTBHE C  METallaMH, BOJOPOJOM, MEHEe
JJIEKTPOOTPULATEIbHBIMA ~ HEMETAJUIaMH,  HEKOTOPBIMM  CIIOKHBIMH  BELECTBAMH.
BoccraHoBuTenbHbIE CBOWCTBA HEMETAIOB B peakUUsX co (TOpoM, KHCIOPOIOM,
CJIO)KHBIMHU BELIECTBAMHM-OKUCIUTENAMHU (A30THOM U CEPHOM KHUCI0TaMu U Ap.). Bonopoansie
coequHeHUs: HeMmeTauioB. [lomydeHne WX CHHTE30M M KOCBEHHO. CTpOEHHME MOJEKYJI U
KpUCTAJJIOB 3TUX coeAuHEeHUd. Pusmueckue cpoiictBa. OTHoIeHHE K Bojae. V3meHeHue
KHCJIOTHO-OCHOBHBIX CBOWCTB B Iepuojax u rpynnax HecoseoOpasyromue u
coneoOpasyomue oxkcuabl. Kucinopoausle KucioThl. 3MeHeHue KHUCIOTHBIX CBOWCTB
BBICHIMX OKCHJIOB M THJIPOKCUI0B HEMETAJLIOB B IEPUOJIAX U IPyNIax.
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Kucaorsr OpraHn4YCCKHEC n
HCOPraHU4CCKHUC.

3aBHCHUMOCTh CBOWCTB KHUCJIOT OT CTETIEHU OKHCIICHUSI HEMeTaslia.

Kucnots! B cBeTe npoTonuTrueckoit Teopuu. ConpsizkeHHbIE KUCIOTHO-OCHOBHBIE MapHI.
Knaccudukanuss opraHMuecKuX W HEOpraHM4Yeckux KucioT. OOmue cBOWCTBAa KHUCIOT:
B3aMMO/JICIICTBUE OPraHUYECKUX U HEOPraHMYECKHUX KHUCIOT C MeTajljlaMH, OCHOBHBIMU U
aM(pOTEepHBIMU OKCHUJAMHM M THAPOKCHIAMH, C COJISIMH, 0Opa3oBaHHE CIOKHBIX A(UPOB.
Oco0EHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOU U a30THOM KHUCIOT. OcoOEHHOCTH
CBOMCTB YKCYCHOH ¥ MypPaBbUHOM KUCJIOT.

Brmonaenne 3aganni
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AmdoTepHble OpraHuYecKre 1
HEOPraHUYECKNUE COCIUHEHHUS.

AM@oTepHbIe coeTMHEHUsI B CBETE€ MPOTOJIUTHUECKON Teopuu. AMGPOTEPHOCTh OKCHIIOB U
THUIPOKCUIOB TIEPEXOJHBIX METAJJIOB: B3aWMOACUCTBHE C KHCIOTAMH M LIEJIOYaMHU.
Hcnonb3oBanue pH-narunka nudposoii 1adboparopuu.
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Ilonsarue 0
KOMIUIEKCHBIX
COCINHCHUIX

KommiekcooOpa3oBaTenb, JWraHgsl, KOOPAWHAIMOHHOE YHCIIO, BHYTPEHHAA cdepa,
BHemHAA cdepa. HomenknmaTypa gaHHBIX coenuHeHMid. [Ipumepsl  coeqMHEHUH.
AMOOTEpHOCTh aMUHOKHCIIOT: B3aUMOJICHCTBHE aMHUHOKHCIIOT CO MIET0YaMHU, KHUCIOTAMH,
CIHMPTaMH, APYT ¢ ApyroM (0Opa3zoBaHKE MOJIHUIIENITHIOB), 00pa30BaHNE BHYTPEHHEH COU
(OumosisipHOTO MOHA)
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I'enermueckas CBA3b MCKIY
KJ1acCaMHM OPraHn4€CKux 1
HCOPTraHNYCCKUX COC,I[PIHGHHﬁ.

[loHsATHE O TEHETHUECKOU CBA3M U T€HETHUECKHUX PsIIaX B HEOPTAHMUECKOW U OpraHMueCcKOu
xuMuH. ['eHeTnueckne psaapl MeTauia (Ha mpuMepe Kajblls U jKelie3a), HeMeTauia (Cephl u
KpEMHHs), MEPEXOIHOTO AIeMeHTa (UMHKa). ['eHeTnyeckue psapl U FeHEeTUYecKas CBSI3b B
OpraHUYEeCcKOl XUMUH (COeTUHEHUS IBYXaTOMHOTO yrieposaa). EnnHcTBO Mupa BelecTs.
Brimonnenune 3aganuit
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[lenouyku npespareHui,
OTpa)KAIOIINE TEHETUYECKYIO
CBA3b MEXAY KJaccamu
Heoprannueckux u
OpPraHUYECKUX BELIECTB.

Brimonnenue 3aganuit

32 XUMHS U 3KOJIOTHS. XUMHUECKOE 3arpsi3HEHHE OKpyxkaromeid cpensl. OxpaHa Tuapocdepsl OT XMMHUYECKOTO
3arpsa3HeHus. OxpaHa IMOYBBI OT XHMMHYECKOTo 3arpssHeHus. OxpaHa aTMmocdepbl OT
XUMHAYecKoro 3arpssHeHus. Oxpana ¢uiopbl W ¢ayHbl OT XHMHYECKOTO 3arps3HEHUs.
buorexHonorys u reHHass UHKEHEPHUs.
BoicTynnenus ydamuxcst

33 XuMHusl ¥ TIOBCeTHEBHAS KU3Hb | JlomamHss anteka. Moromue u yuctsanme cpeacrtBa. CpenctBa OopbObI ¢ OBITOBBIMHU

4eJioBeKa HacekoMbIMU. CpezncTBa JIMYHOW TUTMEHBl M KOCMETHKM. XHMMHMs M NHIA. MapkupoBka

YIaKOBOK IUIIEBBIX U TUMTUEHUYECKHUX MPOJYKTOB U YMEHUE UX YUTATh. DKOJOTHUS JKUIHILA.
XUMUS ¥ TEHETHKA YETI0BEKa.
BoicTynnenus yvamuxcst

34 ITonBenenue uroros BeicTynuienus yyammxcs







