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HHOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma mo xwmmuu s 11 KjgaccoB cocTaBieHa HA OCHOBaHUHU
HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB:

-DenepanbHOr0 TOCYIapCTBEHHOIO 00pa3oBaTEIbHOIO CTaHAApTa OCHOBHOTO
o0miero oOpa3oBaHMsl, YTBEPKIECHHOTO MPUKa30M MUHHCTEPCTBA 00pa30BaHUA U HAYKU
Poccuiickoii ®eneparuu ot 17 nmexabps 2010 r. Ne 1897 (¢ mocnemyromuMu
U3MEHEHUSIMU U JIOTIOJIHEHUSIMHU )

-IIporpammbl Kypca xumun s 11 kiaccoB o01ieo0pa3zoBaTeIbHBIX YUPEKICHUN
paspabdorannoii B.B. Epémunsim, H.E. Ky3emenko, u ap. - M.: «Zlpoday», 2013r.

-OcHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OIIETr0 00pa3oBaHUs
MBOY «HymeBuikas cpeasis mKoaa»

-IlonoxkxeHust 0 CTPYyKType, NOpsANKEe pa3pabOTKH U YTBEPXKICHUS padOuMX
OporpaMMm IO OTHAEIbHBIM YYeOHBIM MpeAMeTaM, Kypcam, B TOM YHCJE BHEYPOUYHOM
nearenbHOocTH  MBOY «HymeBuiikas cpeisss nKkomiay

Conepxanue 00ydyeHHs peain30BaHO B YUEOHUKAX XUMHH, BBITYIIIEHHBIX
U31aTenbCcTBOM «Jlpodar:

Epemun B. B., Ky3smenko H. E., /Ipoznos A. A., Jlyaun B. B. Xumns. 11 kmace
(6a30BBIif YPOBEHB).

Metoauueckuii anmnapar y4eOHUKOB BKIIFOYAET HMHCTPYMEHTAPHI, 00eCIIeUnBarOIAn
HE TOJIbKO OBJIQJICHUE MPEIMETHBIMU 3HAHUSIMU U YMEHUSIMU, HO U TMYHOCTHOE Pa3BUTHUE
yuamuxca. OH momoraer (opMHUpPOBATh HMHTEPEC K HAyKe, YyBCTBO TOPJIOCTH 32
OTEUECTBEHHYIO HAYKy, 3HAKOMHUT C BKJIAJOM POCCHUMCKHUX YYEHBIX B Pa3BUTHE XUMUH,
CIOCOOCTBYET YCBOCHHIO HOBBIX 3HAHUH, TIOUCKY U MEPepadOTKe HOBOM MH(POPMAIIHH.

BaxxHast poib OTBOIUTCA JIEMOHCTPAIIMOHHBIM OIBITaM, JIA0OPATOPHBIM U
IPAKTUYECKUM pab0oTaM, KOTOPbIE XapaKTEPU3YIOT IKCIIEPUMEHTAIbHBIEC aCTIEKThl XUMUHU
U pPa3BUBAIOT TMPAKTUYECKUE HABBIKM ydYaluxci. B KOHIlE y4eOHHKOB TMPUBOIUTCS
CIIpaBOYHBIN MaTepuas. Bonpockl, 3aj1aun U 3aJlaHus], PEITI0KEHHBIE JIJIs1 3aKPEIJICHUS
3HAHWM B KOHIIE KaXIOTO maparpada, sSBISIOTCS Pa3HOYPOBHEBHIMH, B TOM UHCIE
MpOOJEMHBIMU U METanpeIMETHBIMU, PACCUUTaHbl HAa AaKTUBHYIO POJIb y4alllerocs, Ha
penieHre mpoOJeM B pealibHbIX KU3HEHHBIX cuTyarusax. Ocoboe BHUMaHHUE YIEseTcs
OpraHu3aluyd MPOEKTHOW NESITEIbHOCTH IIKOJILHUKOB U MPUOOPETEHUIO OMbITA YYACTHUS
B JIUCKYCCUSIX.

B xauecTBe HEHHOCTHBIX OPUEHTHPOB XMMH4YECKOI0 00pa30BAHMUS BHICTYNAIOT
OOBEKTHI, H3y4aeMble B Kypc€ XUMHUHU, K KOTOPHIM Yy ydammxcs GOpMHPYETCs
[IEHHOCTHOE oOTHouieHue. Ilpu (popmHupoBaHMM LIEHHOCTHBIX OPHUEHTUPOB OOJIBIIOE
3HAYEHHUE UMEIOT MO3HaBaTEIbHbIE, KOMMYHUKATUBHBIE U 0a30BbI€ IEHHOCTH.

Benyunyto posk UrparoT no3HaBaTeJbHbIe IEHHOCTH, TaK KaK JaHHBIA yIeOHBIH
MpeaMeT BXOAUT B TPYNIy MPEIMETOB MO3HABATEIBLHOIO LIMKIIA, I1aBHAS 1I€JIb KOTOPBIX
3aKJIFOYAETCS B U3YUYECHHUH IIPUPOIBI.

OcCHOBY NO3HABAaTEIbHBIX ILIEHHOCTEH COCTABIISIOT HAYYHBIE 3HAHUSI U HAy4dHbIC
METOJIbl TO3HAaHUS, MPHU 3TOM MPU HU3YUYCHHUH XHMHUU ITO3HABATEIbHBIE ILEHHOCTHbIC
opueHTaluu, GOPMHUPYEMBIC Y yUaITUXCS, TIPOSBIISIOTCS:

— B MPU3HAHUU [IEHHOCTH HAyYHOT'O 3HAHMS, €r0 MPAKTUYECKONW 3HAYMMOCTH,
JIOCTOBEPHOCTH;

— B MNOHMMAHUM LEHHOCTH XMMHUYECKUX METOJOB HCCIIECIOBAHUS KUBOW U
HEKUBOW MPUPOBI;



— B IIOHUMAaHHH CJIO)KHOCTH U MPOTUBOPEUYMUBOCTH CaMOTI'0 IPOLEcca O3HAHUS
KaK U3BEYHOI'O CTPEMIICHHMS K HCTHHE.

Pa3BuTre nmo3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTALIMWA CONEpXkKaHUSA Kypca XHMHHU
[03BOJIIET CPOPMUPOBATH!

— YBaXXUTEIBHOE OTHOIIEHUE K CO3UAATEIbHOM, TBOPUECKOU IESITEIbHOCTH;

— MOHMMAaHKUE HEOOXOJMMOCTH 37I0POBOTO 00pa3a KU3HH;

— HOTpEOHOCT, B O€3YCIIOBHOM  BBINOJIHEHUHM IpaBWiI  OE€30MacHOTO
WCIIOJIb30BAHUS BEILIECTB B IOBCETHEBHOM KU3HU;

— CO3HATEIBHBIN BBIOOP OyayIieit mpodecCHOHaATEHOM AeSTEHHOCTH.

Kypc xumun o6naaeT BO3MOKHOCTIMU I (POPMUPOBAHUST KOMMYHHKATHBHBIX
neHHocTeil. OCHOBY KOMMYHUKATHBHBIX II€EHHOCTEH COCTaBISIOT OOLIEHHE B
o0pa30BaTeNbHOM IpOIECCEe, YMEHHE IOJIb30BAaThCS XWMUYECKOM TEPMHHOJIOTHEN Hu
CUMBOJIMKOM, IpaMOTHasi NMHUCbMEHHAs M yCTHas peub, YMEHUE U NOTPEOHOCTh BECTHU
JMAJIOT, BBICIYIIMBAaTh MHEHHE coOeceqHMKAa U (WMIM) ONIOHEHTAa, Y4acTBOBAaTh B
JTUCKYCCUSX, CIIOCOOHOCTh OTKPBITO BBIPA)KaTh M apryMEHTHPOBAHO OTCTAWBATh CBOIO
TOYKY 3PEHUS.

[Ipn u3yyeHnn y4yeOHOro mnpeamera «XUMHS» PACKPHIBAIOTCA Takke 0a3oBble
LEHHOCTH: LICHHOCTh 3HaHUS, CTPEMJICHUE K MCTHUHE, HAy4YHas KapTUHA MHpA, JIFOOOBb K
PonuHe, TBOpYECTBO, LENEYCTPEMIIEHHOCTh, YBAXEHHE K TPYAY, OCO3HAHUE IpoOrpecca
YeJI0BEYECTBA.

COAEPKXAHUE OBYUYEHUSA

(1 g B HEEMIO HA MPOTSHKEHUH YIeOHOTO roa Bcero 34 4.)

Temal. Bemectno (9)

BaxuHelmme noHATUS XUMHAM: «aTOM», «MOJIEKYJIa», «OTHOCUTEbHASI aTOMHAas
Macca» U «OTHOCHUTENIbHAs MOJIEKYyJIsIpHas Macca». BemecTtBa MOJEKYJSIPHOTO H
HEMOJIEKYJIsIpHOTO cTpoeHusi. Ctpoenue atoma. M3otonbl. CTpoeHUE 3IEKTPOHHBIX
obonouek aroma. OnekTpoHHass KoHpurypamus artoma. Otkpeitne . U.
MenneneeBsiM [lepuoanueckoro 3akona. [lepuonnueckuii 3akon (dhopmynaupoka Jl.
N. MenneneeBa u coBpemeHHasi ¢hopmyiaupoBka). KopoTkuii ¥ IIMHHBIA BapUaHTHI
[Tepuoauueckoii cuctemsl. [lepuoasl u rpynmnsl. 3HaueHue Ileproanueckoro 3aKkoHa u
ITepunoanueckoit cucrembl. Hayunsiid noasur [{. . MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB, MPOCTHIX BEIIECTB, BHICIIUX OKCUIOB U TUAPOKCUIOB
B rpynnax u nepuonax I[lepuoguyeckoil cucteMbl (Ha TpUMEpE AJIEMEHTOB MajlbIX
MEPUOIOB U TJIABHBIX TOATPYIII).

Tunbl xumuueckod cBs3u. KoBaneHTHas cBs3b. JlOHOpHO-aKLENTOPHBIN
MEXaHU3M 00pa30BaHUsl KOBAJICHTHOU CBsI3U. MloHHAs CBsI3b. THIIBI KPUCTAIITMYECKUX
pPELIETOK.

PacTBOpbl. PacTBOpUMOCTH TBEpIBIX BEIIECTB, KUIKOCTEM M Ta30B B BOJE.
CriocoObl BBIpaKeHHSI KOHIIGHTpAIlMU PacTBOPOB. MaccoBasi 075 PacCTBOPEHHOTO
Bemecta. Komnonaneie pactBopsl. [IpuMepbl KOIIIOMIHBIX CUCTEM B MOBCEIHEBHOU
KU3HU.

OnekTponutuueckas auccounanuss. KucnotHocts cpenbl. WHIMKATOPBHL.
Bonopoanbiii moka3aressb.

Hemonctpauuu. 1. Pazmuunbie Qopmbr Ilepuogmueckoit cucremst J[. .
MenneneeBa. 2. Dpdext Tungansa. 3. [lonyueHne u nepeKpUCTAUIM3ALMS HOIH]IA



CBUHIIA («30JI0TOM JT0KIbY»). 4. DIEKTPONPOBOAHOCTh PACTBOPOB DJIEKTPOJIUTOB. 5.
3aBUCHUMOCTh CTENEHU BJIEKTPOIUTUYECKONW IMCCOLMALINNA YKCYCHOM KHUCIOTBI OT
pazOaBnieHus pactBopa. 6. OmnpeneneHue KHUCIOTHOCTH Cpelbl MpU MOMOIIU
YHUBEPCAIBHOTO UHANKATOPA.

JlaGopatopHbie onbITHL. 1. BogopoaHbIi mokaszaTelb

Tema 2. Xumudeckue peakinuu (8 1)

VYpaBHEHHS XUMHYECKHX pEaKIUi u pacueTsl mo HuUM. Kriaccudukarus
XUMHAYECKUX PEaKIMM B HEOPraHWYECKOM M OpPraHWYeCcKOW XuMuMu. Peaxkuun
noHHoro ooOmeHa. Ilonstue o ruaponuse coneil. KadecTBeHHBbIE peaklMM Ha
HEOpPraHWYEeCKHEe U OpraHuvecKue BemiecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuu. DIEKTPOIN3 PACIUIABOB U PACTBOPOB cojieh. ['aTbBaHUYECKHE FTIEMEHTHI U
AKKYMYJIATOPBL.

Hemouctpauuu. 1. Ilpumepbl peakuuii HOHHOTO OOMEHa, UAYIIHX C
oOpa3oBaHMEeM OcCajika, raza Wi BOJbL. 2. MeAHO-IMHKOBBIA TallbBAHUYECKUN
JJIEMEHT.

JlabopaTtopHubie omnbIThl. 1. [Ipu3Haku mpoTeKaHUs XUMHUYECKUX peakiui. 2.
VYcaoBus mpoTeKkaHus peakiuii HOHHOTO OOMEHa.

3. KauecTBennsie peakuuu. 4. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

[Ipaktuueckast pabora Ne 1. Pemienre kauecTBeHHBIX 3a/1a4.

Kontponbsnas padota Ne 1 1o TeMe « XUMHUYECKHUE PEAKITAN)

Tema 3. Heopranuueckasi xumus (64)

Knaccuduxkanuys HeopraHu4eCK1X BEIIECTB.

OO6mue cBoiicTBa HeMETaUIOB. XUMHUYECKHE CBOMCTBA HEMETAJJIOB Ha
npumepe rajgoreHoB. HeMeramibl Kak TUNWYHBIE OKUCIWTENIN. B3ammopnencTBue ¢
METajulaMH, BOJOPOJOM U APYruMu HemeTauiamMu. (CBOWMCTBA HEMETAUIOB Kak
BOCCTAHOBUTEJEN.

OOmue CBOICTBA METAUIOB. XUMHUYECKHE CBOMCTBA METAJIOB Kak
BOCCTaHOBUTeNICH. B3anumoaelicTBUe METAIOB ¢ HEMETaIaMU, BOJIOM, KMCIIOTaMM U
pacTBopamu cojieil. MeTtaiiel B MpUPOAE. DJIEKTPOXMUMHYECKUN Pl HANpSKEHUN
metaioB H. A. bekerona. [lonyuenue metaimnoB. Meramnyprus. CriiaBbl.

Koppo3uss meramnoB Kak OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIM  ITPOLIECC.
CriocoObl 3aIUTHl METAJIJIOB OT KOPPO3HH.

NlemoncTtpanuu. 1. B3aumopeiicTBue OpOMHOW BOABI C WOAHUJIOM Kaius. 2.
B3zanMonelictBue — alrOMHHHASL ¢ HOIOM. 3. BsamMmopnelicTBHe  Meou  C
KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTOM. 4. AlIFoMOTepMHUSI.

JlaGopatopubie onbIThl. 1. O3HaKOMJIEHHWE CO CBOWCTBAMU HEMETAJUIOB. 2.
BriTecHeHUE ragoreHoB U3 PaCTBOPOB UX COJIEH.

3. O3HakoOMJIEHHE CO CBOWCTBAaMH METAUIOB M CIuIaBoB. 4. Okpacka IJITaMEHH
COJISIMH METAJLJIOB.

[Tpaktrueckast pabora Ne 2. [Tonyuenue MeaHOTO Kymopoca.

Tema 4. HayuHble 0CHOBbI XHMHY€ECKOT0 npou3BoacTBa (54)

CkopocTh XUMHUYECKOW peakiuu. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTH
peakiuu. OOpaTuMble peakiuu. Xumudeckoe paBHopecue. Ilpunnun Jle Illarenbe.
Karamus. [IpuHOMIBl XUMUYECKOTO NPOU3BOICTBA HA PUMEPE MPOU3BOJICTBA CEPHOMN
KUCJIOTHL. [IpupoaHbiii Ta3 U pa3ButHe dHEpreTuku. lleperoHka u KpeKWHT HeDTH.
KoxkcoBanue yrns. Bomopoanas sHepreruka. llepcnekTuBBI pa3BUTHS XUMHYECKON
HAyKU U XUMHUYECKOTO MPOU3BOJCTBA. XHUMHS M MPoOJeMa OXpaHbl OKpYXKaroIIei



Cpenbl.

HemoHctpanuu. 1. 3aBUCUMOCTh CKOPOCTH PEaKIMKd OT IMPUPOJIbI BEIIECTB Ha
IPUMEPE B3aUMOJICUCTBHS PACTBOPOB PA3IMYHbBIX KUCJIOT OJIMHAKOBOW KOHILIEHTPAIMH C
OJIMHAKOBBIMU KYCOUKaMHu (TpaHysiaMH) IIMHKA M OJMHAKOBBIX KYCOYKOB pa3HBIX
METAJUIOB (MarHus, IUHKA, KeJie3a) C PACTBOPOM COJISTHOM KHUCJIOTHL. 2. B3aumoneiicteue
pacTBOpOB CEpHOM KHUCJIOTHl C pacTBOpaMH TUOCYJIb(dara HATPUs PazIUYHOU
KOHIICHTpAIUK M Temreparypsl. 3. Mojaens kursero cios. 4. Pasnoxkenne nepokcuna
BOJOpOJia C TOMOIIBI0 HEOPTraHMYECKUX KaTaM3aTOPOB U MPUPOJHBIX OOBEKTOB,
CoZIepKaIlMX Karasasy.

JlabopaTopHsbie onbIThL. 1. CKOPOCTh XUMUYECKON pEAKIUU.

2. XMUYECKOE PaBHOBECHE.

KonTtponbshas padora Ne 2 mo teme «XMMHUYECKHE CBOWCTBA HEOPTaHUYECKHUX
BeniecTB. OCHOBBI XUMUYECKOTO TPOU3BOACTBAY.

Tema 5. Xumusi B :ku3HH U 001ecTBE (64)

Xumus nuiu. JlekapcTtBeHHble cpeacTtBa. Butamuubl. beitoBas xumus. Kien.
Ot6enuBatenu. Morone u yuctsnme cpenactsa. CTupanbHble MOPOIIKA. XUMHUS B
ctpouTenbcTBe. IlurmMeHThl W Kpacku. llemeHT u OeroH. XuUMHS B CEIBCKOM
xo3stiicTBe. MHCEKTUIM Bl U NecTUlnAbl. CpeacTBa 3alluThl pacTeHUN. PeneieHTsI.
Kocmernueckas xumus. Buasl TormBa. OktaHoBoe yuciao 6eH3UHOB. TpaaulinoHHbBIC
KepaMuueckue Marepuaibl. CTEKI0. «3eJIeHas» XUMHUSL.

JlabopaTopHble oONBITBI. 1. 3HAKOMCTBO C MUHEPAIbHBIMU YIOOpPEHUSMH H
M3y4YEHHE UX CBOMCTB. 2. Moronue cpeacraa

HpI/I HCOﬁXOIﬂ/IMOCTI/I B TCYCHHC yqe6H0r0 roxa y4durtrejgb MOXKET BHOCUTH B
nporpaMmy KOPPEKTUBLI: H3MECHATH IOCJICA0BATCIBHOCTL YPOKOB BHYTPH TEMBI,
MEPECHOCUTH CPOKU KOHTPOJIBbHBIX paﬁoT, uMesl HA 3TO 00bLeKTHBHDbIE NMPUYIHUHBI

HPEIMETHBIE PE3YJIBTATDBI

JlesiTenbHOCTH 00Pa30BATEIBLHOTO YUpEXkACHUsST 001Iero oopa3oBanusi B 00yueHUU
XUMUHU B CpelHer (ToJHO#) OoOIIel mKoje MOoKHA OBITh HampaBiieHa Ha JOCTHUKEHUE
00yYaroIMMUCS CIEAYIONIUX JIMYHOCTHBIX PE3yJIbTATOB:

-B I[EHHOCTHO-OPHEHTAIIMOHHON c(epe — UYyBCTBO TOPJOCTH 3a POCCHUICKYIO
XUMUYECKYI0 HAyKy, TYMaHH3M, II€JICYCTPEMIICHHOCTh, BOCIUTAHWE OTBETCTBEHHOTO
OTHONIEHUS K TIPHUPOJE, OCO3HAHWE HEOOXOAMMOCTH 3allUThI OKPYKAIOIICH Cpepl,
CTpEMJICHHE K 3JI0pPOBOMY 00pasy >KU3HH;

-B TPYIOBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY AasibHEHIIEH
o0Opa3zoBaTeIbHON WM TPOQECCHOHATEHON TPACKTOPHUH;
-B [O3HABATEJIbHOW (KOTHUTHUBHOW, WHTE/UIEKTyadbHOM) cdepe — yMmeHue

YIIPaBJISATh CBOEU MMO3HABATEIIBHOU IESATEIBHOCTHIO.

MeranpenMeTHbIMUA PE3yJIbTaTAMH OCBOEHUS BBITYCKHUKAMHU CpeaHEed (TOJHOM)
0O0II1eH TITKOJIBI POTPAMMBbI TIO XUMHUU SIBJISTFOTCSI:

1) ucnonb30BaHWE YMEHWA W HABBIKOB PA3JIMYHBIX BHJIOB IMO3HABATEIbHOMN
NeSTeTLHOCTH, TPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHUSI (CUCTEMHO-UH()OPMAITMOHHBIN
aHalu3, MOJICTMPOBAHUE) [JIl U3YYEHHUS  Pa3IMYHBIX CTOPOH  OKpYKarolleu
JICUCTBUTEIILHOCTH;



2)UCTIOIB30BAHUE OCHOBHBIX HWHTEJUIEKTYaJIbHBIX oOlepanui: QopMynnpoBaHue
UNOTE3, aHajJu3 M CHUHTE3, CpaBHEHUE, OOOOIIeHHe, CUCTEeMaTH3allusi, BbISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBA3EH, TOMCK AHAJIOTOB;

3)ymMeHue TreHepupoBaTh UACH U OIpPEACNATh CPEeIcTBa, HEOOXOAMMbIEC IJsi HX
peanuzanuu;

4) yMeHHE ONpeACHATh eI M 3aJauyd JCSITCIbHOCTH, BBIOMPATh CpEICTBA
peanu3anuy Ueiau U IPUMEHATh UX Ha IPAKTUKE;

5) ucronk30BaHNE  PA3MUYHBIX HMCTOYHHKOB IS TOJYYEHUS XUMHUYECKOU
uH(pOpMalliK, TOHUMAaHHE 3aBUCHUMOCTH COACpXKaHUS W (OPMBI MPEICTABICHUS
uH(pOpPMaIIHU OT IeJIel KOMMYHHKAIIUHN U aJpecara.

B o6mactu mpeaMeTHBIX pe3ylbTaTOB 00pa3oBaTeNbHAs OpraHu3alus OOIIEeTo
0o0pa3oBaHUs MPEAOCTABIACT YYEHUKY BO3MOXHOCTh Ha CTYIEHH CpeIHEro (MOJIHOTO)
oO1ero o0pa3oBaHusl IPU U3YYEHUU XUMHUHU HAYYUTHCSA HA 0a30BOM YpPOBHE:

B [TI0O3HABaTeNILHOM cdepe:

1) naBath onpeaeneHns N3y4eHHbBIM TOHATHUSM;

2) onuchIBaThb  JIEMOHCTPAllMOHHBIE U  CaMOCTOSITENIBHO  IPOBEJICHHBIE
HKCIIEPUMEHTBI, UCTIONb3Ys JUIsl 3TOI0 €CTECTBEHHBIN (PYCCKHM, POJHON) S3bIK U S3BIK
XUMUWY;

3) onuChIBaTh M pa3inyaTh W3yYCHHBIC KIACCHI HEOPTaHMUYECKMX U OPraHMYECKHUX
COEIMHEHU, XUMUYECKUE PEAKIIUU;

4) xnaccupuIpoBaTh U3y4eHHBIC OOBEKTHI U SIBIICHHUS,

5) HaOmroaTh  IGMOHCTPUPYEMBIE M CaMOCTOSITEIbHO TPOBOAMMEIC  OIIBITHI,
XUMUYECKUE PEaKLUU, TPOTEKAIOLIUE B IPUPOJAE U B OBITY;

6) nenath BHIBOABI M YMO3AKIIOUCHUS M3 HAOIOJCHUHA, U3yUYECHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEM, MPOTrHO3UPOBATh CBOMCTBA HEM3YyUEHHBIX BEUIECTB 0 AHAJIOTUU CO
CBOWCTBAaMU M3yYCHHBIX;

7) CTPYKTYpUpPOBaTh U3yYCHHBIN MaTepUall;

8) uHTEpIpPETUPOBATh XMMHUYECKYI WH(POPMAIUIO, MOJYYCHHYIO U3 JPYTHX
UCTOYHHUKOB;

9) onuceIBaTH CTpOEHHUE AaTOMOB 3JIeMEHTOB [—IV mepruosoB ¢ HCIOIL30BAHUEM
AJIEKTPOHHBIX KOH(UTYpaIuii aTOMOB;

10) MonmenupoBaTh  CTPOCHHE MPOCTCHUIIMX  MOJCKYJT HEOPraHMYeCKUX |
OpraHUYeCKUX BEIIECTB, KPUCTAIJIOB,;

B LICHHOCTHO-OPUEHTAIIMOHHOU cepe:

aHAJIM3UPOBAaTh M OLIEHUBATh MOCIEACTBUS ISl OKpYXarollel cpeabl ObITOBOM U
MIPOU3BOACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadOTKON BEILECTB;

B TPYA0BOM cdepe:

MPOBOJUTH XUMUYECKUN IKCTIEPUMEHT;

B cpepe OCHOB 0€30MaCHOCTHU KUBHEACATCIBHOCTHU

OKa3blBaTh IIEPBYK0 IMOMOIIb NPH OTPABICHUAX, OKOTaX M JPYTrux TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U J1a0OPaTOPHBIM 000PYIOBAHUEM;

Kpurepun oLieHKN NpeIMETHBIX, METAIIPEAMETHBIX U JINYHOCTHBIX PE3YJIHTATOB

JloCTH)KEHHE JMYHOCTHBIX PE3YyJbTAaTOB OLICHMBAETCS HA KAYECTBEHHOM YpPOBHE
(6e3 ormerkn). CPOpMUPOBAHHOCTH METANPEAMETHBIX M TMPEIMETHBIX yMEHUU
OllCHHMBaeTcs B Oamiax MO pe3yJbTaTaM TEKYyIIero, TeMaTHYeCKOro M HTOTOBOTO



KOHTpOJIS, a TAaKXE€ IO pEe3yJibTaTaM BBIIIOJHEHUS KOHTPOJBHBIX, MNPAKTUYECKUX H
J1a00paTOPHBIX padoT.

BoinyckHMK HA 0230BOM YPOBHE HAYUYMTCH:

— NOHUMAmMb XVWMHYECKYI0 KapTUHY MHUpa KAaK COCTAaBHYK) 4YacThb LEJIOCTHOMN
HAay4YHOUW KapTUHBI MUPA;

—  packpvigams  PoOJib XUMHUM M XUMHUYECKOTO  IPOM3BOJCTBA  Kak
MIPOU3BOAUTEIILHON CUIJIBI COBPEMEHHOT'O OOIIECTBA;

— gopmynupoeams 3HAUCHUE XUMUU U €€ JOCTHKCHHN B MOBCEIHEBHOW >KU3HH
YEJI0BEKA;

— yCcmanaénueams B3aWUMOCBSA3HM MEXIAYy XHMHUEH W IPYTMMHM €CTECTBEHHBIMHU
HayKamu;

— ¢opmynuposams OCHOBHBIC TOJOXKEHHUS TEOPUH XHUMHUYECKOTO CTPOCHHS
OpraHnyeckux coenuHeHud A. M. byrinepoBa M MIUIIOCTpUpPOBAaTH UX INMPUMEPAMH U3
OpraHUYECKON U HEOPTraHUYECKON XUMUMU;

— apeymeHmupoeams YHUBEPCAIbHBIA XapaKTep XUMHUYECKUX MTOHATHI, 3aKOHOB U
TEOPHUH JIs1 OPraHUYECKOM U HEOPTraHUYECKOW XUMUHU;

— ¢gpopmynuposams llepuoaudeckuit 3akon J{. 1. MenaeneeBa u 3akOHOMEPHOCTH
U3MECHEHUI B CTPOEHUU U CBOMCTBAX XMMHUYECKHX D3JEMEHTOB U OOpa30BaHHBIX HMH
BellecTB Ha ocHoBe [lepmoguueckoid cucreMbl Kak Tpaduueckoro OToOpakeHus
[Iepnoamueckoro 3akoHa;

— Xapaxmepu3zogamsb S- U P-DJIEMEHTHI, & TAKKE KEJIE30 M0 UX ITOJOKECHHUIO B
Ilepnogmueckou cucreme 1. 1. Menneneena;

—  Knaccuguyuposamv XUMUYECKHE CBA3M M KPUCTAJUIMYECKUE PEHIETKH,
OOBSACHATh MEXAHM3Mbl MX O0Opa30BaHMs M JOKA3bIBaTh €AUHYIO MPHUPOAY XUMHUUYECKUX
CBsI3ei (KOBAJIEHTHOM, HOHHOM, METAJNINYECKOM, BOJOPOJTHOMN );

— 00bACcHAMb TPUYUHBI MHOTO00pa3Hsl BEUIECTB, UCIIONb3Ys SBICHUS U30MEPHH,
TOMOJIOTHH, aJNIOTPOIHH;

— K1raccuguyuposams XMMUUECKHE PEaKIUU B HEOPTaHWYECKOW U OPraHUYECcKOM
XUMHH TI0 PA3JIMYHBIM OCHOBAHUSM U YCMAHABIUBAMb CIEUU(UKY TUIIOB PEaKIHUi OT
o0111ero 4yepe3 0Co0OEHHOE K €IMHUYHOMY;;

— Xapakmepu3oeamv TUAPOJIN3 KaK cHeuupUUHbIi OOMEHHBIH mpouecc Hu
packpviéams €ro poJib B )KUBOU U HEKUBOM MIPUPOLE;

—  Xxapakmepu3zoeamb  BJEKTPOJIW3  KaK  CHEHU(PUYHBIA  OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIN MPOLIECC U ONPEAEIATh €r0 NPAKTUYECKOE 3HAYEHHUE;

— Xapaxkmepuzo8ambu KOPPO3HIO METAJJIOB KaK OKHCIIUTEIIbHO-
BOCCTAaHOBUTENBbHBIN MPOLIECC U npediazamsb COCOObI 3alIUThI OT HEE,;

— Knaccuguyuposams HEOPraHUYECKUE U OPraHUYECKUE BEILECTBA;

— Xapaxmepu3o06ams OO0IIME XUMHYECKHE CBOMCTBA BAXKHEWILIMX KIACCOB
HEOPraHUYECKUX U OPTaHMYECKUX COECIMHEHUH B IJIaHE OT OOIIEro yepe3 0COOEHHOCTh K
€IMHUYHOMY;

— UCNONb308aMb 3HAKOBYIO CHCTEMY XHWMHYECKOTO SI3bIKa MJISi OTOOpaKeHHs
cocTaBa (XuMU4Yeckue (opMyIibl) U CBOUCTB (XUMUYECKUE YPaBHEHUS) BEIICCTB;

— UCnonvb306amy TPABWIA U HOPMBI MEXKJIYHApOOHOM HOMEHKIATYphl IS
Ha3BaHUW BemIECTB MO (opmysaM H, HA00OPOT, JJIsi COCTABJICHUS MOJEKYJISPHBIX U
CTPYKTYPHBIX (DOPMYJI COCTMHEHUH TI0 UX HA3BaAHUSIM;

— 3Hamb TPUBUAIbHBIE HAa3BaHWA BAXKHEMIIMX B OBITOBOM OTHOIICHHUH
HEOPraHUYECKUX U OPTraHUYECKHUX BEIECTB;



— Xapaxmepu3o6amb CBOWCTBA, IIOJYyYEHHUE U IPUMECHEHUE BaXKHEUILINX
IpeiCcTaBUTENIed KIACCOB OPraHUYECKUX COEAUHEHUU (aJKaHOB, AaJIKEHOB, AaJKHUHOB,
ANKaJUEHOB, apOMAaTHUYECKUX YTJIEBOJOPOAOB, CHUPTOB, (DEHOJIOB, aJbJACTU/IOB,
IpeNeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT, CJOXHBIX 3(QUPOB U KHUPOB,
yII€BOA0B, AMHUHOB, aMUHOKHCIIOT);

—-  yCcmaHagiueams  3aBUCUMOCTb  DKOHOMHUKM  CTpaHbl OT  J10OBIYH,
TPAHCIIOPTUPOBKH U MEPEPAOOTKH YTIIEBOJAOPOTHOTO ChIphs (HEPTH U MIPUPOJTHOTO Ta3a);

— DOKCHEPUMEHTAIIBHO no0meepi#coams COCTaB M CBOWCTBA  Ba)KHEMIIHX
MPEACTABUTENECH HM3YYEHHBIX KJIACCOB HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB C
COOJIOICHUEM MPABUIT TEXHUKHU O€30MaCHOCTH AJIs pa0OThI ¢ XUMUYECKUMH BELIECTBAMHU
1 1a00paTOpHBIM 000PYI0BAHHUEM;

— Xapakmepu3068ams CKOPOCTh XUMHUYECKOM pEakUHuH M €€ 3aBUCUMOCTh OT
pa3INyYHbIX (aKTOPOB;

— Xapaxkmepu308ams XUMUYECKOE PABHOBECUE U €T0 CMEIICHUE B 3aBUCUMOCTHU OT
pa3IUYHBIX (aKTOPOB;

— npou3zeoo0ums pacu€Thl MO XUMHUYECKUM (OpMyJiaM U ypaBHEHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEXKIY YYACTHUKAMH XUMHYECKUX PEAKIIHl;

— coba100ame TpaBUiia SKOJOTHYECKONH O€30MacCHOCTH BO B3aMMOOTHOLICHUSIX C
OKpY’Karollled cpefod Mpu OOpallleHUH C XMMHUYECKMMHU BELECTBAMH, MaTepualamMu U
ITPOLIECCAMH.

Buvinycknuk na 06a3060m ypoeéne noayuyum 603MO0}CHOCHb HAYUUMbCA:

— UCNonb306amb METOJbl HAYYHOI'O MO3HAHUS NPH BBIIOJHEHUU MPOEKTOB M
y4eOHO-UCCIIEeI0BAaTEIbCKUX 33/1a4 XUMHUECKOW TEMATUKH;

— NpPOcHO3UPOBaAmMb CTPOCHHE W CBOWCTBA HE3HAKOMBIX HEOPTaHUYECKHX U
OpraHUYECKUX BEIIECTB HA OCHOBE aHAJIOTUU;

— NPOCHO3UP06amMsb TEUEHUE XUMHUUYECKUX MPOIIECCOB B 3aBUCUMOCTH OT YCIOBUHI
UX MPOTEKaHUs U TpeylaraTh CocoObl YIpaBIeHUs TUMHU POLECCaMU;

— ycmauaeénueams B3aMMOCBSI3M XMMHH C IPEAMETAMH T'YMaHUTAapHOTO LMKIa
(s13BIKOM, JINTEPATYPOU, MUPOBOM XYA0KECTBEHHON KYJIbTYPOil);

—  packpvigamsv POJIb XUMUYECKUX 3HAHUM B Oyaymied IpaKkTUYECKON
NEeSATENBHOCTH;

— packpviéamb POJIb XUMHUUYECKUX 3HAHWK B (POPMUPOBAHUHM HHAUBHUIYATHHOU
00pa3oBaTenbHON TPAEKTOPUU;

— HNpO2HO3UpPO8amMb CIHOCOOHOCTh HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB
MPOSIBJISITh OKUCIUTENIbHBIE W/UIM BOCCTAHOBUTEIbHBIE CBOWCTBA C YYETOM CTENEHEH
OKHCJIEHUS 3JIEMEHTOB, 00pa3yIOLUX UX;

— apaymeHmuposams €IWHCTBO MHUPA BEIIECTB YCTAHOBICHHUEM TI'€HETHYECKON
CBSA3U MEX1Yy HEOPraHUYECKUMHU U OPTaHUYECKUMHU BEIIECTBAMU;

— gnademb XUMUYECKUM SI3bIKOM JUIsl OOOTaIlEHUsl CIOBAPHOTO 3araca U pa3BUTHS
peuu;

— Xapaxkmepu3o6ams CTAHOBIICHHE HAyYHOM TEOPUM Ha IPUMEPE OTKPBITHS
Ileprnonueckoro 3akoHa U TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX BEIIECTB;

— KPUTHUYECKU OMHOCUMbCA K TICEBJOHAYYHOW XWUMHUYECKOW uH()OpmaImu,
MIOJIy4a€MOU U3 Pa3HbIX UCTOYHHUKOB;

—  noHumamdb  TAOOANbHBIE TPOOJIEMBI, CTOSIIME TMEped  YeJIOBEUECTBOM
(3KO0JIOTMYECKHUE, IHEPTETUYECKUE, CHIPHEBBIE), U npediaeams MYyTH UX PEILICHUS, B TOM
YHUCJIE U C TOMOILbIO XUMHH.



TEMATHYECKOE IINTAHUPOBAHHUE

Paznen KOJI-BO MPaKTUY. KOHTD.
JacoB pabor pabor

Tewma 1. Bemectso (9) 9

Tema 2. Xumundeckue peakuuu (8) 8 np.p.Nel K.p.Nel

Tewma 3. Heopranuueckas xumus (6) 6 mp.p.Ne2

Tema 4. HayuHble 0CHOBBI XMMHUYECKOT'O MPOU3BOJICTBA (5) 5 K.p.Ne2

Tema 5. Xumus B sxu3HH U 001IecTBe (6) 6




ITIOYPOYHOE IIVTAHUPOBAHUE

/o

Tema ypoka

Kom-Bo
qacoB

11 xiace

TEMA 1. BEHIECTBO (9)

ATOMBI, MOJIEKYJIBI, BELLIECTBA

Ctpoenue aToma

XuMuyeckas CBI3b

AFpeFaTHHC COCTOAHHA BCUICCTBA. CTpOGHI/Ie TBCPABIX TCJI

ITepuonnueckuit 3akoH /1. 1. Menneneesa

PactBopsI

KosutoniHbie pacTBOpPHI

BﬂeKTpOHI/ITI/I‘IeCKaH Jucconuanusa

OO N g~ w N

KucnoTrHOCTB CpCabl. I/IHI[I/IKaTopH

RPlRl R R PR PR

TEMA 2. XUMNYECKHWE PEAKIINU (8)

YPaBHeHI/IH XUMHNYCCKHUX peaKuHﬁ M PAaCYCThI 110 HUM

Peaknmumonnoro oomena

KauecTBeHHBIE peaku

OKMCIINTEIFHO-BOCCTAHOBHUTEIILHBIC PCAKIIMN

DIIEKTPOJIN3

HpaKTI/I‘leCKaﬂ pa60Ta Ne 1. «PemieHune KauecTBEHHBIX 3a1a4»

O6o0061aro1iee NOBTOPEHUE MO TeMe « XUMUYECKUE PEeaKLIUn»

O IN oA WINE

KontposbHas padora Ne 1. «Xumuueckue peakium

N I I

TEMA 3. HEOPTAHUYECKA S XNUMU (6)

Knaccudukanust Heoprannueckux pemiects. [IpocTeie BemecTBa-
HEMETAJLIbI.

IIpocteie BemecTBa-MeTailibl. CriiaBbl

XAMHUUECKHE CBOMCTBA METAIIJIOB

Meramiel B mipupoje. Ilonydyenne MetaiioB. Metamuryprus

g |wn] =

HlpIaKTI/IquKasI pabota Ne 2.
«lloxydeHne MeTHOrO Kynopoca

N L

S

O606H_I3.I'OH_ICC ITOBTOPCHUC I10 TCMC «HeOpFaHI/I‘leCKa}I XUMMU

TEMA 4. HAYUHBIE OCHOBbBI XUMMWYECKOI'O ITPON3BOJACTBA (5)

CKOpOCTB XUMHUYCCKUX peaKL{I/Iﬁ

XUMHYECKOE pPaBHOBECUE U (PAKTOPKI, HA HETO BIIMSAIOIIHE

HayuHble TPUHIMITEI OPraHU3aMHA XUMAYECKOT0 Npon3BoacTea. Hes.
[IpupOoAHBIN Ta3 ¥ DHEPreTUKA

O6o0mmaroriee MOBTOPEHHE 110 TeMaM «XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BemlecTB. OCHOBBI XUMHUYECKOTO ITPOU3BOICTBAY

gl H wdE

KonTponbnas padota Ne 2. « XuMHUeCKHE CBOMCTBA HEOPTaHUYECKHUX
BeniecTB. OCHOBBI XUMHUYECKOTO TIPOU3BOJICTBA»

TEMA 5. XUMMWA B KW3HU 11 OBIIECTBE (6)

XUMUS TUILH. ﬂeKapCTBeHHBIC cpeacTBa

briToBasg xumusg. XuMUs B CEIbCKOM XO3S1CTBE

XuUMus B CTPOUTCIILCTBC.

HCOpF AHUYCCKNEC MaTCPpUAJIbI. ITurmeHTHI 1 KpaCKu

TormmuBo

oW NE

«3eNeHas XUMUS

PR Rk




YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVISI YYEHUKA

» Xumus / Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos A.A., JIlyaun B.B.;

nof penakuuei Jlynuna B.B., O0uiecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO

«IPODA»; Akumonepnoe oodmectBo «M3narenberBo «IIpocBemenne»

METOJJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA
VY4eOHO-MEeTOINYECKUN KOMILIEKC

1. Epemun B. B. Xumus. 10-11 k. Meronnueckoe nocobue / B.B. Epemun, A.A.
Hposnos, .B. Bapranosa. — M.: JIpoda

4. Ky3smenko H. E., Epemun B. B. 2500 3ama4d o xumuu ¢ pemenusmu. — M.: OHUKC,

2006.

JononHUTENbHAS TUTEPATYpA A1 YUUTENSA

1. byukyc I1.®. Kaura nis yrenns no opraundeckor xumun — M.: [IpocBemienue,

2. Kupskos B.I'. Oprannueckas xumus. —M.: [Ipocsenienue,

3. Jlugun P.A., Sixkumona E.E., BoporaukoBa H.A. Xumusi. Metoauueckue MaTepuaibl
10-11 xmaccel. - M.:[Ipoda,

4. Hazapona I'.C., JIaBposa B.H. Mcnons3oBanue yueOHOr0o 000py10BaHUS HA
MPAKTUYECKUX 3aHATUSX [0 XUMUU. —M.,

5. Jluaun P.A u ap. Xumus. 10-11 knaccel. {unaktuueckue matepuainl (Pemenue
3aaa4d). — M.: Jlpoda,

6. Jlugun P.A., Maprynuc B.b. Xumus. 10-11 knaccel. Jugaktnaeckue MaTepuaibl.



(TecTrl 1 mpoBepouHbIe 3a1anus). — M.: [Ipoda,

7. Apremenko A.W. Oprannueckas xumus: Homenknarypa. M3omepusi. DneKTpOHHbBIE
addektol. — M.: JIpoda,

8. Cyposrena P.I1. u np.Xumus. 10-11 xmaccel. HoBeie Tects. — M.: JIpoda, 2005.

9. JleBkun A.H. Xumus B npodunsHoi mkosne: [Tocodbue mst yanrens. — M.:
[Ipocsenienue,

10. Paneukwuii A.M. Kontponsasie padotsl o xumun B 10-11 knaccax: [Tocobue nmst
yuntens. — M.: IIpocBemienue, Xomuenko N.I'. Pemenue 3anau no xumun. — M.: OOO
«M3narenscTtBo HoBasg Bomnay, 2005. — 256¢.

11. I'maaka H.JI. O6mas xumus. M3narenbctBo «Xumus», 2000

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.1september.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
http://all-met.narod.ru/
http://www.xumuk.ru/



