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IHHOACHUTEJBHAA 3AIINCKA

PaGouyasi mporpaMMa no XMMHH COCTaBJIeHA B COOTBETCTBHH ¢  (peaepanbHBIM
KOMIIOHEHTOM TOCYJapCTBEHHOTO CTaHJIapTa cpeaHero (MmoJHOro) oobmero oOpa3oBaHuS,
0J1I00pEHHBIM COBMECTHBIM pelIeHneM Kojuierun MunoOpasoBanus Poccun u [Ipesunnyma PAO
ot 23.12.2003 1. Ne 21/12 u yTBepxkaeHHBIM NpukazoM MuHoOpHayku P® ot 05.03.2004 1. Ne
1089 u mnpuMepHO#l mporpaMmbl cpenHero (MOJHOro) o6iero oOpa3oBaHus) (MHUCHMO
JenaprameHTa TOCyIapCTBEHHOW TMOJUTHKH B oOpa3oBanuu MuHoOpHayku Poccun ot
07.07.2005r. Ne 03-1263).

JoKyMeHTBI:

e 3axoH «O06 oOpa3oBaHUN»

e [Ipukaz MunobOpazoBanusi Poccum ot 05.03.2004r Ne 1089 «OO06 yTBep)aeHUU
denepanbHOrO  KOMIIOHEHTAa  TOCYJapCTBEHHBIX  00pa3oBaTeNbHBIX  CTaH/IAPTOB
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEro U CPpeHEro(IIOTHOT0) O0IIeT0 00pa30BaHUs».

e ITucemo Muno6paszoBanust Poccuu ot 20.02.2004r Ne 03 51 -10/14 —03 «O BBeneHuM
denepanbHOrO  KOMIOHEHTAa  TOCYJAapCTBEHHBIX  00pa30BaTENbHBIX  CTaHAApTOB
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O O0IIETO M CpeHEro(I0JIHOr0) 0011Iero 00pa3oBaHusIy.

e [Ilpukaz MunoOpazoBanus Poccum ot 09.03.2004r Ne 1312 «O06 yTBepkIeHUU
denepanbHOro 0a3MCHOTO y4eOHOro TUIaHA W TMPUMEPHBIX Y4YEOHBIX TUIAHOB JIJIS
oOuieoOpa3oBarenbHblX  yupexaeHuit P®, peanusyrommx mporpaMMbl  OOIIEro
00pazoBaHU.

e [lucemo Munobpuayku Poccuu ot 07.07.2005r. «O mpuMepHBIX MporpaMmax Io
y4eOHBIM ITpeaMeTaM (eaepaTbHOro 0a3MUCHOTO YUeOHOTO IIaHay.

o ®denepanbHBIi KOMIIOHEHT TOCYJapPCTBEHHOrO OOpa30BaTEILHOTO CTaHIApTa OOIIEero
obpazoBanus. Xumus. Mocksa, 2004 ro.

e Xumusa. IIpumepHble mnporpaMmMmbl Ha  ocHOBe  DenepanbHOr0  KOMIIOHEHTA
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOTO W CPEAHETO ( MOJIHOIO)
o0miero obpa3zoBaHus.
3a ocHOBY paboueil mporpaMMbl B3siTa TMporpamMma Kypca Xumuu s 8-11 kimaccoB

oOmeoOpa3oBarenbHbIX yupexaeHuit (atop H.H.I'apa) u Ilpumepnas nporpamMma mo XMMHU
Ha ocHoBe @eaepanbHOr0 KOMIIOHEHTa TOCYJAapCTBEHHOIO 00pa30BaTEIbHOrO CTaHAapTa
cpeaHero ( MOJIHOTO) 001Iero o0pa3oBaHMUs.

B paGoueii nmporpamMMe HalUIM OTpaXKEHHE LIENU U 33Ja4d U3Y4YEHMs] XMMHUM Ha CTYNEHU
cpeaHero (MmoiHoro) oouiero o0pa3oBaHus, U3JI0KEHHbIE B OSICHUTENbHON 3anucke [IpumepHoit
MPOTPaMMBI 110 XUMHH.

JlaHHBII Kypc ywamiuecss H3y4yaroT Iociie Kypca XUMuUM s 8-9 KiaccoB, riae OHHU
MO3HAKOMIUIUCh €  B@XHEHIIUMU  XUMHUYECKUMU  TIOHSATUSMH, HEOPTraHUYECKUMU U
OpraHMYECKUMH BEIIECTBAMU, IPUMEHSAEMBIMU B IPOMBILIIIEHHOCTH U MOBCETHEBHON KU3HH.

N3yyenne xumum B cTapumieil mKoJie Ha 0a30BOM YPOBHe  HAINpPaBJeHO Ha
JAOCTH/KEHHE CJIeYIOINX esIei:

® OCBOCHME 3HAHUN O XMMUYECKON COCTABIISIFOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA,
BOXHEHIIINX XUMUYECKUX MOHITHSIX, 3aKOHAX U TEOPHSIX;

® OBJAJICHHE YMEHUSIMH MPUMEHSATh OJyYEeHHbIE 3HAHUS JUIs1 OOBSICHEHHS pa3HOOOPa3HbIX
XUMUYECKUX SIBIGHUA W CBOMCTB BEIIECTB, OICHKH POJH XUMHUU B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUM U MOTYyYEHUN HOBBIX MaTE€pPHUAJIOB;

® pa3BHUTHE MMO3HABATEJIbHBIX MHTEPECOB U MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEN B Ipoliecce
CaMOCTOSITENILHOTO MPUOOPETEHUsI XUMUYECKUX 3HAHUI C HCIIOJIb30BAHUEM Pa3IUYHBIX
HMCTOYHUKOB MH(POPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

® BOCIUTaHUE YOEKIEHHOCTH B IMO3UTUBHOM pOJM XMMHHM B JKU3HM COBPEMEHHOTO
oOmiecTBa, HEOOXOIMMOCTH XUMUYECKH I'PAMOTHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
OKpYXKarolleH cpee;



e [pUMEHEHHE MOJyYEeHHBIX 3HAHUA U YMEHMI JJis 0€301acHOr0 MCIOb30BaHUs BEIISCTB
U MaTepUaloB B OBITY, CEJIbCKOM XO34HUCTBE U Ha MMPOU3BOJICTBE, PELICHUS MPAKTUYECKUX
3a/1a4 B MOBCEIHEBHOW XKU3HU, MPEAYIPESKICHUS SBICHUA, HAHOCAIIUX BPEI 3I0POBBIO
YyeJlIoBeKa U OKpYKarollel cpefe.

JlanHast mporpamMma mpeaycMarpuBaeT (OPMUPOBAHHE Y YYAIIUXCS OOIIECydeOHBIX
YMEHHH U HABBIKOB, YHUBEPCAJIbHBIX CHOCOOOB AESITEILHOCTH U KJIIOYEBBIX KOMIETeHIui. B
9TOM HAMpPABJICHUH TPUOPUTETAMH IJI Y4eOHOTO MpeIMeTa «XHUMHs» B CTaplIel IIKOoJe Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

YMEHHE CaMOCTOSTEIbHO W MOTHBHPOBAHHO OpPraHM30BHIBATh CBOIO IMO3HABATEIHHYIO
JESATENIbHOCTH (OT MOCTAHOBKH LIE€JIH JI0 MOJTYYESHHSI U OIICHKHU Pe3yJIbTaTa);
OTIpeIeNIeHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMoro 00beKTa;

YMEHHE Pa3BEPHYTO OOOCHOBBIBaTH CYXKICHHsS, JaBaTh OIpEIeiIeHUs, MPUBOIUTD
JI0Ka3aTeIbCTBA;

OLICHHBAHUE U KOPPEKTUPOBKA CBOETO MOBEJICHUS B OKPYKAIOIIEH cpelie;

BBITIOTHEHUE B MPAKTHYECKON JEATEIHHOCTH M MOBCEAHEBHOW KH3HU KOJOTHYECKHUX
TpeOOBaHMIA;

WCIIOJIb30BAaHNE MYJIBTHMEIUWHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJIOTHHA ISt
00paboTKu, mepenadu, cUCTeMaru3aluu HHpopmanuu, co3gaHus 0a3 JaHHBIX, MPE3CHTALUU
pe3yJIbTAaTOB MTO3HABATEIBHON U TPAKTHYECKON AEATEIbHOCTH.

N3yyenne xumuu Ha 6a30BOM YPOBHE HA CTYIIeHH OCHOBe 00111ero oopa3oBanus B 8 Kiiacce
HaNpPaBJIeHO HA IOCTHKeHHe CIeTyIONINX Heseii:

® 0ceoeHue garcheliuwiux 3Hanuil 00 OCHOBHBIX NOHATHIX U 3aKOHAX XUMUHU, XUMHUECKON
CHUMBOJIUKE;

® o6nadenue ymenuamu HabI0JaTh XUMUYECKHUE SIBJIICHUS, IPOBOJAUTh XUMUUYECKUN
9KCHEPUMEHT, IPOU3BOIUTH PacYEThl HA OCHOBE XMMUYECKUX (POPMYJI BEIIECTB U
YPAaBHEHUN XUMMUYECKUX PEAKIUM;

® pazeumue T03HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN B Mpoliecce
IPOBEIEHUS XUMHUECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIbHOIO MPHOOPETEHNS 3HaHUH B
COOTBETCTBUU C BOZHUKAIOIINMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

® gocnumanue OTHOILEHUS K XMMHMHU KaK K OTHOMY U3 (pyH/ITaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY O0IeYeIOBEYECKON KYIbTYPHI;

® npumenenue NOJAYYEeHHbIX 3HAHUI U YMEeHUl 1711 0€3011aCHOT0 MCIIO0Ib30BAHUSI BEILIECTB
Y MaTepUalioB B OBITY, CEIbCKOM XO35ICTBE U Ha IPOU3BOJICTBE, PEIICHUS IPAKTUUECKUX
3a/1a4 B IOBCEAHEBHON KU3HU, IPEAYIPEKICHUS SIBICHUN, HAHOCAIIUX BPEZ 310POBbIO
YEeJI0BEKa U OKPYKalollen cperie.

33}13‘-11/1, pemaeMbIC€ B ITPOLIECCE O6y‘ICHI/I$I XHUMUU:

* MPOJOJIKATH POPMUPOBAHUE Y MTKOIHLHUKOB IIOHUMAaHUsI HAYYHOW KapTHHBI MUPAa;

* Ppa3BUTh M HAYYUTh OOIICHHUIO B KOJUICKTHBE U C KOJJICKTHBOM;

b Hay‘-II/ITI) HUCIIOJIB30BaTh HpI/IO6peTeHHBIe 3HAHUA U yMeHI/IH B HOBCC}IHeBHOﬁ JKU3HU HJIA
3a00THI O COOCTBEHHOM 37I0POBBE.

Coaepxxanue nporpaMmbl y4e0HOro npeamera



Tema 1. IlepBoHayajibHbIe XUMHYECKHE MIOHSATHS

[Ipenmer xumun. XuMuUs KaK 4acTh €CTECTBO3HaHUs. BemniectBa m ux cBoiicTBa. YHCThIE
BemecTBa U cMecu. CriocoObl OYMCTKHU BEIIECTB: OTCTaMBaHHE, (DUILTPOBAHUE, BBHITAPHUBAHHE,
Kpucmaniuzayus, oucmuiiayus, xpomamoepagus. DOusmdeckrne W XUMUYCCKUE SIBJICHUA.
Xumuueckue peakiuu. [I[pru3Haku XuMUYECKUX PEaKUid U yCIOBUS BOSHUKHOBEHUSI U TEUCHUS
XUMHUYECKUX PEaKIUM.

ATOMBI M MOJIEKYyJbl. BemiecTBa MOJEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHUSI.
KauecTBeHHBII M KOJMYECTBEHHBIM COCTaB BelleCTBA. [IpOCThIE M CIOKHBIE BEIIECTBA.
XUMUYECKUH 3JIEeMEHT. SI3bIK XUMUU. 3HAKA XUMHUYECKUX DJIEMEHTOB, XUMHUYECKHE (POPMYIIBL.
3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

AtomHuas CAMHUIIa MAaCChI. OTHOCHTENBLHAS aTOMHAs U MOJICKYJIIpHasA MacCChI. KonmuectBo
BEILIECTBA, MOJIb. MosipHas macca.

BanenTHoCcTh XMMHUECKHX 3JIeMeHTOB. OIpeieseHle BaJEHTHOCTU JJIEMEHTOB IO
dopmynam ux coenrHeHuil. CocTaBieHuE XUMUYECKUX (DOPMYII 1O BaJIEGHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE€ y4Y€HHUE. 3aKOH COXpPaHEHUsS MacChl BEHIECTB. XHMHYECKUE
ypaBHeHus. Kiaccudukanus XUMHUYECKMX pEakUUid [0 YHUCIY M COCTaBY MCXOJHBIX U
MOJIYYCHHBIX BEIIECTB.

JNemonctpanuu. O3HaKOMJICHHE ¢ 00pa3liaMu MPOCTBHIX U CIOXKHBIX BemecTB. CriocoOb
O4YUCTKH BCIIICCTB: Kpucrajuimi3anus, JUCTUILIALINA, XpOMaTOI“panI/IFL OHI)ITI)I,
HOJTBEPKIAIOIIME 3aKOH COXPAHEHUS MACChI BEILIECTB.

XUMHYECKUE COCTMHEHHS KOJIMYECTBOM BemecTBa 1 Moiab. Monens MOJSIpHOTO oObema
rasos.

JlaGopaTtopHble onbIThl. PaccMoTpeHHe BeIIeCTB C  pa3iMYHbIMU  (U3UYECKUMHU
cBoiictBamu. Paznenenue cMecu ¢ momoribio MarHuTa. IlpuMepsl QU3NYECKUX M XMMHUYECKUX
SABJICHUWA. Peakuuu, WUIIOCTPUPYIOIIUE OCHOBHBICE NPU3HAKH XApPaKTEPHBIX PEAKIIH.
Paznoxxenue ocHoBHoro kapoonara menu(ll). Peakius 3amenienus: Meau skene30M.

IIpakTyeckue padoTnl
[TpaBuia TexHUKH 6€30MaCHOCTH IPU pabOTe B XMMUYECKOM KaOMHETe.
O3HakomIIeHHE ¢ TaOOPaTOPHBIM 000PYIOBAaHHEM.
OuncTka 3arpsA3HEHHON OBAPEHHOMN COJIH.

Pacuernble 3ama4yu. BpiunciieHue OTHOCHTENBHOM MOJIEKYJISIPHOM MAcChl BEIIECTBA IO
dbopmyne. BerunciaeHre MaccoBOil 101U 3J€MEHTa B XUMUYECKOM COEIMHEHUU. Y CTaHOBJICHHE
npocrteimel  (GopMysbl  BEIIECTBA IO MAacCOBBIM JIOJISIM  JJIEMEHTOB. BbruncieHus 1o
XMMUYECKUM YpPaBHEHMSIM MAacChl WM KOJMYECTBa BELIECTBA IO H3BECTHOM Macce WU
KOJIMYECTBY OJHOTO M3 BCTYNAIOIIUX MJIM MOJYUYAIOIIUXCS B PEAKIIMHU BEIIECTB.

Tema 2. Kuciopoa. I'openne



Kucnopon. Haxoxnenue B npupoje. Pusndyeckre U XuMHUeckue cBoiicTBa. [lonmydenue,
npuMmeHenue. Kpyrosopot kucinopoaa B npupone. I'openne. Oxcuapl. Bo3nyx u ero cocras.
Mennennoe okucienue. TemnoBoit 3¢ (HexkT XUMUIECKUX PeaKIuid.

Tonaueo u cnocobwl e2o cocucanus. 3amura aTMoc(hEepHOro BO3LyXa OT 3arpsa3HEHHH.

JemoHcTpamuu. [lonydeHne W coOUpaHHe KHUCIOPOJa METOJOM BBITECHEHHS BO3/yXa,
METOJIOM BBITECHEHHs Bojbl. OmpeseieHnue coctaBa Bo3ayxa. Kowrekyuu Hedmu, KAMEHHO2O
Vens u npoOyKmoe ux nepepadomu.

JladopaTropHublie onbIThbl. O3HaKOMIIEHHE ¢ 00pa3IaMu OKCHIOB.

IpakTnyeckas padora. [losyyenue u cBoiCTBa KUCIOPOIA.

Pacyernble 3a1aun. PacueTsl 1o TEPMOXUMHUUYECKUM YPaBHEHUSIM.
Tema 3. Bogopon

Bopopon. Haxoxnenue B npupojae. Pru3nyuecKkne 1 XUMUYECKHEe CBOMCTBA. Bojgopon —
BOCCTaHOBUTENb. [lonydeHue, npuMeHeHue.

Hemouncrpanuu. Ilomyuenue Bojopona B ammapare Kumma, mpoBepka Bojopoja Ha
YUCTOTY, TOPEHHE BOAOPOJIa, COOMpaHue BOIOPOAA METO/IOM BBITECHEHHS BO3AYyXa U BOJBI.

JlaGopaTtopubie onbIThl. [lomyuyeHne Bomopona ¥ M3YYCHHE €0  CBOWCTB.
BsaunmoneiictBue Bomopoa ¢ okcumom meau(ll).

Tema 4. Boga.PacTBops!

Bona — pactBoputens. PactBopuMocTs BemecTB B Boje. OnpenenaeHne MacCoBOM J0iH
pacTBOpeHHOro BelecTBa. Boma. MeTonpl onpeneneHuss cocTaBa BOAbl — aHAIWU3 W CHHTE3.
dusnueckue M XMMHYECKHE CBOicTBa BoAbl. Bona B mpupone M CHocoObl €€ OYHMCTKH.
KpyroBopot Bozabl B IpUpo/IE.

JemoHcTpanun. AHanu3 BoJbl. CUHTE3 BOJBI.

IIpakTuyeckas padora. [IpurotoBieHue pacTBOpPOB COJE€M C OMpEEesIeHHON MaccoBOM
JI0JIEN pPACTBOPEHHOTO BEILECTBA.

Pacuernble 3agaun. HaxoxaeHne MaccoBOi JOJIM pacTBOPEHHOrO BEIIECTBA B PacTBOPE.
Breruncienre Macchl pacTBOPEHHOTO BEIIECTBA W BOJBI JUIsl TIPUTOTOBJIEHUS pPacTBOpa
ONpeIeTICHHON KOHIEHTPALINH.

Tema 5. KosinyecTBeHHbIE OTHOICHUA B XUMHH

3akoH ABoranpo. Mosipablii 00beM Ta30B. OTHOCHTENBHAS TUIOTHOCTH ra3oB. OOBEMHBIE
OTHOIICHUSA I'a30B ITPH XUMHNYCCKUX PCaKIIHAX.

PacueTHble 3aJavuM. OOBeMHBIE OTHOIICHUS Ta30B IpHU XUMHYCCKUX PCAKIUAX.



BbruuciieHusi 1mo XWMHUYECKUM YPaBHEHHUSIM MacChl, 00beMa W KOJUYECTBA BEIIECTBA
OOHOTO M3 MNPOAYKTOB pCaKIHWM IO MACCC HMCXOAHOI'O BCIHICCTBA, 06"beMy NI KOJIMYCCTBY
BEILIECTBA, COJCPIKAIICTO ONPEICICHHYIO JIOJI0 TPUMECEH.

Tema 6. OcHOBHBIE KJIACCHI HEOPraHU1E€CKUX coeTUHEHUH

Oxcuapl. Krnaccudukanus. OcHOBHbIE U KHCIOTHBIE OKcuIbl. HomeHkiaTypa.
®dusnyeckue u xumuueckue cpoiictra. [lonyuenue. [Ipumenenue.

OcHoBanus. Kimaccudpukanms. Homenkmarypa. ®duszndeckue ¥ XUMHUYECKHUE CBOMCTBA.
Peakuus neritpanuzanuu. [lonydenue. [Ipumenenue.

Kucaorel. Knaccubpukamus. Homenkmarypa. ®Pusndeckue W XUMHYECKHE CBOWCTBA.
Boitrecuurensubiii psan MetaiioB H. H. beketoBa. [Ipumenenue.

Coumn. Knaccuduxanus. Homenknarypa. @usndeckue u Xxumuueckue cBoictBa. CrocoOsl
MOJTyYEHUS COJICH.

I'eneTmueckas CBA3b MCKAY OCHOBHBIMH KJIACCaMH HCOPIraHUYCCKHUX COCIII/IHGHI/If/'I.

JlemoHcTpanuu. 3HaKOMCTBO C 00pa3llaMH OKCHJIOB, KHUCJIOT, OCHOBAaHHUW M COJIEH.
Helirpanuzanus menouyn KUCIOTON B IPUCYTCTBUM UHIUKATOPA.

Jladoparopublie onbIThl. OIBITH, TOATBEPKAAIONINE XUMHUYECKHE CBOWCTBA KHCIIOT,
OCHOBaHUH.

IIpakTuyeckas padGora. PemieHue sKkcnepUMEHTaNbHBIX 3a7ady 1o TemMe «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX COETUHEHUI».

Tema 7. IlepuoanyecKkuii 3aKOH M CTPOECHHE aTOMA

[TepBble MOMBITKH KJIacCU(PHUKAIIMN XUMUUYECKUX dNIeMEHTOB. [loHsATHE O TpyMIax CXOTHBIX
anemeHToB. [lepuonnueckuit 3akon J[. M. MenneneeBa. [lepuonnyeckas Tabnuia XUMHUECKUX
3JIEMEHTOB. ['pynmnbl U nepuosl. Kopomxuil u ONUHHBIN 8APUAHMbI NEPUOOUYECKOU MADIUYbL.
3HaveHHe Mepuoanveckoro 3akona. Kusup u gestenbHocTh [. 1. Menneneena.

CTpoeHne aTtoma. CocTaB aTOMHEBIX AACP. 9JICKTpOHBI. H3oTomsl. CTpOGHI/IC QJICKTPOHHBIX
000JI0YEK aTOMOB MEPBLIX 20 »1eMeHTOB nepnommecxoﬁ CHUCTCMBI Z[ H. Menneneena.

JlaboparopHble onbIThl. B3auMozeiicTBue rUApOKCHAA IIMHKAa C pacTBOpaMU KHUCIOT U
IEJI0YEN.

Tema 7. CTpoenne BemecTB. XUuMHYeCKasi CBA3b

SHeKTpOOTpI/IHaTeJ'H)HOCTI) XHMHYECKHX 3JIeMEHTOB. OCHOBHBIC BUJIBI XUMHUUECKON CBSI3H:
KOBAJICHTHAs HCIIOJISIpHAA, KOBAJICHTHAA IMOJIApHAasA, MOHHAs. BaneHTHOCTh 3JIEMEHTOB B CBETE
BHCKTpOHHOﬁ TCOpHUU. CTeneHp OKHCIICHUS. HpaBI/ma OIPCACIICHUA CTCIICHU OKHUCJIICHUA
31eMeHTOB. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pCaknunu.

KpI/ICTaJ'IJ'II/I‘-ICCKI/Ie pPCICTKU: HWOHHAA, aTOMHAsA U MOJICKYJISIpHAA. KpI/ICTaJ'IJII/I‘-ICCKI/Ie )41
aMOp(bHBIe BCIICCTBA. 3aBUCHUMOCTh CBOMCTB BCIICCTB OT TUIIOB KPUCTAJUNIMYCCKUX PCHICTOK.



JemoncTpaunu. O3HaKOMJIEHHE C MOJCIISIMUA KPUCTAUIMYECKUX PEIIETOK KOBAJICHTHBIX U
WOHHBIX coequHeHuni. ComocTaBieHHe (PU3UKO-XUMHUYECKUX CBONCTB COCIMHEHUH C
KOBQJICHTHLIMU U HOHHBIMHU CBSI3SIMHU.

INOACHUTEJIBHAS 3AIINCKA

PabGouas nmporpamma 10 XUMHUH JIA 10 kmacca cocTaBjieHa B COOTBETCTBHUH C Tpe60BaHI/I${MI/I
CICAYIOUX HOPMAaTUBHBIX TOKYMCHTOB!:

1. ®enepanbusblii 3akoH «O0 obpa3zoBanuu B Poccuiickoit @eneparnuu ot 29 nexadps 2012

rojga Ne273 — @3 (crarsu 11, 12, 13, 30);

OcHOBHOI 00pa30BaTeNIbHON TPOTrPAMMBI

3. Tlomoxxenue o mopsake pa3paboTKH U yTBepkaAeHuUs padounx nporpamm B I'bOY COIII
Ne78;

4. Tlpuxa3z MunucrepcrBa oOpa3oBanus u Hayku Poccuiickori @enepanuu ot 31 nexaOps
2015 . Ne 1577 «O BHeceHMM W3MEHEHHMH B (QelepalbHbIii TOCyIapCTBEHHBIH
00pa3oBaTeIbHbII CTaHAAPT OCHOBHOTO 00IIeT0 00pa3oBaHus, YTBEPKICHHBIN PUKa30M
MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 nexadps 2010 . No
1897x»;

N

Paboyas mporpamma yuuTesns COCTAaBICHA C y4ETOM:

[TpumepHOIl OCHOBHOI 00pa30BaTEIbHOM MpOrpamMMmbl OOIIE0O0pa30BATEIbHBIX YUPEKICHUM.
Xumus. 'apa H.H. - M.: [Ipocemienue, 2011.

[TporpamMmMbl K 3aBeplieHHOW MpeaMeTHOM JuHuM yueOHukoB mo xumuu [.E Pymsutuc, @.I
®enpaman. .- 12-e usn., mepepad. - M.: [Ipoceemienune, 2014.

3a ocHOBY pabouell Tporpammbl B3siTa mporpamMma Kypca xumuu aias 8-11 kmaccos
oOmreoOpazoBarenbHbIx yupexnaeHuit (aBrop H.H.I'apa), pexomennoBannast [lemaptameHTOM
00pa3oBaTeNbHBIX MPOrPaMM M CTaHJIAPTOB 0O0IIero oopasoBanusi MuHHUCTEPCTBA 00pa30BaHUS
P®, onybnukoBanHas uznarenbctBoM «lIpocsemenue» B 2008 rogy (I'apa H.H. IIporpammsi
0011e00pazoBaTeNnbHbIX Yupexkaenuit. Xumus.- M.: [Ipocsemenue, 2008. -56c.).

B paGoueii nmporpamMMe HaluIM OTpaXKEHHE LIENU U 33Ja4d U3Y4YEHMsS] XMMHMM Ha CTYNEHU
cpenHero (MOJHOTO) o0O0mIero oOpa3oBaHMsI , W3JIOKEHHBIE B TIOSICHUTEIBHOW 3aIHCKe
[IpumepHOI TPpOrpaMMBI IO XUMUMU.

JlaHHBIN Kypc ydalquecss M3ydalooT IOoclie Kypca XMMUU i 8-9 KkiaccoB, rie OHHU
MO3HAKOMIIIUCh C  BOXHEUIIUMU  XUMUYECKMMHM  TOHATHUSMH, HEOPraHMYECKUMH U
OpraHMYECKUMHU BEUIECTBAMHU, IPUMEHIEMBIMU B TPOMBIIIJIEHHOCTH U MOBCEAHEBHOMN KU3HU.

Ienn u 3aga4n n3y4eHus npeamera:

® OCBOCHHME 3HAHUM O XMMHYECKOM COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa,
BAKHEHIINX XUMHYECKUX MMOHATHAX, 3aKOHAX U TEOPUSX;



® OBJIAJICHUEC YMEHUAMHA MNPUMCHATH MOJIYYCHHBIC 3HaAHUA JJISL O6T>SICH€HI/I$I
pPa3HOOOpPa3HBIX XUMHUYECKHUX SIBJICHUM U CBOMCTB BELIECTB, OLEHKU POJIM XUMHH B Pa3BUTUHU
COBPCMCHHBIX TEXHOJIOTUH U IMOJIYYCHHNHN HOBBIX MAaTCPUAJIOB,

® pa3BUTHeE [103HABATEIbHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENIbHOTO TPUOOpPETEHUS] XUMUYECKUX 3HAHUM C HCIOJIB30BAHMEM Pa3IMYHbIX
UCTOYHHUKOB I/IH(i)OpMaLII/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

e BOCIMTAHME YOEXKICHHOCTH B MO3UTHUBHOW pOJIM XMMHUU B JKU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKHM TPaMOTHOTO OTHOUICHHS K CBOEMY 3J0pPOBBIO U
OKpYXKaroIlEeH Cpese;

e IpUMEHEeHUEe IMOJY4YeHHBbIX 3HAHMHA W yMeHMH Ui 0e30IacHOr0 HCIOJIb30BaHUS
BEUIECTB M MaTepuajoB B OBbITY, CEIbCKOM XO3SIICTBE W Ha MPOU3BOJACTBE, pELICHUS
MMPAKTUYCCKUX 3ajlad B HOBCGHHGBHOﬁ JKU3HHU, NPCAYHPCIKIACHUA HBHGHI/Iﬁ, HaHOCAIIUX BPEA
3JI0POBBIO YEIIOBEKA U OKpY’Kalollel cpefe.

Jannas mporpamMma npeaycMaTpruBaeT GOPMUPOBAHKE Y YIAITUXCS 00IICydeOHBIX
YMEHHI U HAaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JAEATEILHOCTH U KIFOUYEBBIX KOMITeTeHIMi. B
9TOM HaAIIPaBJICHUU ITPUOPUTETAMU JIA y‘I€6HOFO npeamMeTa «KXUMHUs» B CTapHIef/'I HIIKOJIC Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

¢ YMCHUC CaMOCTOATCIBHO n MOTHUBHPOBAHHO OpTraHHU30BLIBATDH CBOIO
MO3HABATENBbHYIO JEATEIbHOCTh (OT MOCTAHOBKU IIENIM JI0 MOJIYYEHHUS M OLICHKHU
pe3yibTaTa);

¢ ompejeleHne CYIIHOCTHBIX XapaKTEPUCTUK U3Yy4aeMOro 00bEeKTa;

¢ yMeHHuE pa3BEpPHYTO OOOCHOBBIBATH CYXKJICHHUsI, 1aBaTh OINPEICIICHHUS, IIPUBOIUTH
JI0Ka3aTeNIbCTBA;

¢ OIEHMBAHHE MU KOPPEKTUPOBKA CBOETO MOBEJICHUS B OKPYXAIOIIEH Cpeie;

BBITIOJTHCHUEC B HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTHU U HOBCGI[HGBHOﬁ JKHU3HHU 3KOJIOI'MYCCKUX Tpe6

OcHOBHBIC 11€JIF ¥ 32124 .
e CO3[aTh YCJIOBHUS JUISI IPOSIBIICHUS U PA3BUTHS CIIOCOOHOCTEH U UHTEPECOB pEOCHKA;

° C(i)OpMI/IpOBaTL JKCJIAaHUC U YMCHUC YUUTHCI U HaA 9TOI OCHOBE 00€CICUYUTH pa3BUTHUC Y
pC6CHKa YYBCTBa COOCTBEHHOTO JOCTOMHCTBA,

e MOTHBUPOBATH MHTEPEC K 3HAHUSAM U CaMOIIO3HAHUIO;

e  0OKa3aTbh NOMOIIb B IPUOOPETEHUH ONbITAa OOLIEHUS U COTPYIHUYECTBA,

e copmupoBaTh NEpBbIe HABBIKU TBOPUYECTBA,

e 00ecneuuTh JOCTATOYHO MPOUHYIO 0A3UCHYIO 00111€00pa30BaTeNbHY0 NOATOTOBKY.

e 00cCIeUYUThH MMOJIYYCHHC BBIITYCKHUKaMU Kau€CTBCHHOI'O O6p8.30BaHI/ISI,
MOATBCPKAACMOTO pE3yJibTaTaMU HE3aBUCUMOM 9KCIICPTU3BL EFS, pe3yjibTaTaMu



NOCTYIUICHUST B  TNPECTHKHBbIE  yueOHbIC  3aBEICHUS  BBICIIETO W CPEIHETO
pohecCHOHATBFHOTO 00pa30BaHuUs

e o0ecrneyuTh  pPa3BUTHE  TEOPETUYECKOTO  MBIIUIGHUS U BBICOKUH  YpOBEHb
OOILEKYTBTYPHOT'O PA3BUTHS;

N3ydyenune XuMnuu B OCHOBHOM IIKOJIe HATIPABJIEHO:

* Ha OCBOEHME BAKHEHIINX 3HAHUI 00 OCHOBHBIX IMOHATHIX U 3aKOHAX XHUMUU, XHUMHYSCKOHN
CHMBOJIUKH,

* Ha OBJAJICHUE YMEHHUSIMHU HaONI0/aTh XUMHUYECKHE SIBICHUS, MPOBOAUTH XUMHUYECKUI
SKCIIEPUMEHT, TMPOU3BOAUTH pPAacyeThl HAa OCHOBE XHUMHUYECKUX (OPMyN BEIIECTB H
ypaBHEHUN XMMHUUYECKUX PEAKIUN;

¢ Ha pa3BUTUC ITO3HABATCIIbHBIX HHTECPECOB U MHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mpouecce
MMPOBCACHUA XHMHUYCCKOI'O OJOKCICPHUMCHTA, CaMOCTOATCIIbHOI'O HpI/IO6peTCHI/I5{ 3HaHUH B
COOTBCTCTBHMH C BOZHHKAKIIMMH ) XU3HCHHBIMHU HOTpC6HOCT$IMI/I;

¢ Ha BOCIIMTAHUC OTHOIICHUA K XUMHU KAK K OAHOMY U3 (I)YH,Z[aMeHTaJIBHBIX KOMIIOHCHTOB
C€CTCCTBO3HAHUA U IJICMCHTY O6H.IC‘1€J'IOB€‘I€CKOI71 KYJIbTYPBbI;

* Ha IPUMEHEHME MOTYYEHHbIX 3HAHUN U YMEHUM U1 0€3011aCHOI0 MCII0JIb30BAHUS BELLECTB
U MaTepuaJIoB B OBITY, CEIbCKOM XO3SHCTBE W HA MPOM3BOJCTBE, PEIIECHUS MPAKTUYECKUX
3aJa4 B IOBCEAHEBHOW MXU3HU, NPENYNPEKICHUSA SBICHUM, HAHOCSILIUX BpPEH 340POBBIO
YeJIOBEKa U OKPYXKAIOLEH cpee.

33}13‘11/[ N3y4YCHUS XUMHUH.

o ®opmMupoBaHME y y4yallUXCs 3HAHUS OCHOB XMMHUYECKON HAYKU: BaKHEUIIUX (DaKTOPOB,
HNOHATUHM, XUMHUYECKUX 3aKOHOB M TEOPHH, s3blKa HAyKH, JOCTYMHBIX OO0OOIIECHMIHA
MHUPOBO33PEHYECKOI0 XapaKTepa.

o PazButue ymenuil HaOmonarb W OOBSACHATH XUMHUYECKHE SBIICHUS, MPOUCXOMASIIUE B
pUpo/Ie, 1adopaTopuu, B MOBCETHEBHOM JKU3HU.

e @opMupoBaHWE CHEIUATBHBIX YMEHUHW: o0OpamarbCsi C BEHIECTBAMH, BBIOJIHATh
HECJIO)KHBIE AKCIIEPUMEHTBHI, COOJIO/Iasi TPABWIM TEXHUKH OE€30MaCHOCTH; TPAMOTHO
MPUMEHSTh XUMHUYECKHE 3HaHUS B OOILIIEHUH C IPUPOJION U B MOBCEAHEBHOM KU3HHU.

e PackpeITHE T'yMaHMCTUYECKOM HANpPABICHHOCTH XHMHH, €€ BO3pacTarolleld pOoau B
pelIeHNU TJaBHBIX MPOOJEM, CTOSIIUX Iepes] YeOBEYECTBOM, U BKJIaJa B HayYHYIO
KapTUHY MHUDA.

e PazButue sMyHOCTM OOyYarOLIUXCS: WX HUHTEIUVIEKTyalbHOE U  HPAaBCTBEHHOE
COBEpIICHCTBOBAaHUE, (OPMUPOBAHHWE Yy HHUX T'YMAHUCTHUYECKUX OTHOIIEHUH H
HKOJIOTHUECKU 11eJIeCOO0pa3HOro TMOBeACHUsT B OBITYy M B Ipolecce TPYAOBOM
JeATEIbHOCTH.

HJIAHUPYEMBIE PE3YJIBTATBI OBYYEHWS.




JIMYHOCTHBIMH pe3yJIbTaTaMM H3yUYCHHUS IPEIMETa « XUMHUS SBISIOTCS CIEAYIOIINE YMEHUS:
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE!

— 0CO3HAaBaTh COBPEMEHHOE MHOI000pa3ye TUIIOB MUPOBO33PEHHSI, OOIECTBEHHBIX,
PEIUTHO3HBIX, ATEUCTUUECKUX, KYJIbTYPHBIX TPAAULIUI, KOTOPbIE ONPEAEIAIOT pa3Hble
00BSICHEHUS POUCXOSILIETO B MUPE;

—C yLIéTOM 9TOI'0 MHOFOO6paSI/IH IIOCTCIICHHO BBIpa6aTBIBaTB CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBIC )KU3HCHHBIC BOITPOCHI, KOTOPLIC CTABUT JIMYHBINA KU3HCHHBIN OIIBIT,

— YUUTHCA IPpU3HaBaTh IIPOTUBOPEYNBOCTE U HCSaBepH_IéHHOCTB CBOHUX B3IV 0B HA MUD,
BO3MOXHOCTDb UX UBMCHCHNA.

VY4uuThbcsa HCHOIL30BaTh CBOU B3I Abl HA MUP AJIA 00BACHEHUS Pa3JINIHBIX CHTyaHHﬁ, pPEeIICHUA
BO3HHKAKOIIUX HpO6HeM 1 U3BJICYCHHA )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECH], HAXOIUTh U U3y4yaTh B yUeOHUKAX 10 pa3HbIM IpeMeTaM
MaTepuai (M3 MaKCUMyMa), UMEIOLUI OTHOILIEHUE K CBOUM HHTEPECAM.

Hcnonp30BaTh CBOM UHTEPECHI JIJ1s1 BRIOOpA MHAMBHUIYalIbHOM 00pa3oBaTebHON TPAEKTOPUH,
NOTEHIMATIBHOMN Oyaymiei mpodeccuu U COOTBETCTBYIONIETO MPOPMIEHOTO 00pa30BaHusl.

HpI/IO6peTaTI> OIIBIT Y4JaCTH: B JACJIaX, IPUHOCAIIUX I10JIb3Y JIFOISIM.

Y4uThCs CaMOCTOSITENIBHO BBIOUPATH CTHIIb OBEICHHUS, TPUBBIUYKH, 00ECIICUYHUBAIOIINE
Oe30macHbIil 00pa3 JKU3HU U COXPaHEHHUE 3JJ0POBbsI — CBOETO, a TaKkKe OJIM3KUX JII0IeH U
OKpPYKaIOIIHX.

VYUUThCS CaMOCTOSATEIBHO MPOTHBOCTOSITH CUTYAIHSIM, IPOBOLUPYIOIIMM Ha MOCTYIIKH,
KOTOPBIE YIPOXKAIOT O€30MaCHOCTH H 37I0POBEIO.

BBI6I/IpaTB IMOCTYIIKH, HALICJICHHBIC HAa COXPAHCHUEC U 6epe>1<Hoe OTHOIICHHUEC K ITPUPOAC,
0COOCHHO X(HBOﬁ, n3oeras IMPOTHUBOIIOJIOXKHBIX ITOCTYIIKOB, IOCTCIICHHO Yy4aCh U OCBanWBas
CTPATCTUIO PALITMOHAJIBHOT'O ITPHUPOAOIIOJIB30BaAHUA.

VYuurbces yoexxaaTh Ipyrux Jroei B He0OX0IMMOCTH OBIIAJICHUS CTpaTernel palroHalIbHOTO
IIPUPOJOINIOIB30BAHMS.

Hcnonb30BaTh 9KOJIOTMYECKOE MBIIITIEHHUE JIsl BBIOOpa CTpaTeruu COOCTBEHHOTO MOBEACHMUS B
KAaueCTBE OJHON U3 IEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumus TNIHOCTHBIX PE3YJIbTATOB CIIy’KaT y4e€OHBII MaTepua U MPOJyKTUBHbIE
3aJaHMsl yueOHUKa, HalleJIeHHbIe Ha 6-10 IMHUIO Pa3BUTHS — yMEHHE OLIEHUBATh IOBEJCHHUE
YyeJlIoBeKa C TOUKU 3pEHHUS] XUMUYECKOW O€30ITaCHOCTH 110 OTHOILIEHHUIO K YEIOBEKY U MPUPO/IE.

MeTtanpeaMeTHbIMH pe3yJibTaTaMHU U3y4eHUs Kypca «XUMHUs» SBIsETCS POPMUPOBAHUE
YHUBEPCAJIbHBIX yueOHbIX aercTBuil (VY ).

Pecynasmusnvie YV/I.

CamocrosTenbHO 00HAPYKHUBATh U POPMYIUPOBATH MPOOJIEMY B KIACCHOW U MHIMBHUIYaIbHON
yueOHO! e TeNbHOCTH.

BriaBurats BEpCUHN PCIICHUA HpO6J'ICMBI, 0CO3HaBaTh KOHEYHBIM pe3yibTar, BBI6I/IpaTB us3
MPEATOKEHHBIX U UCKATh CAMOCTOATCIIBHO CPEACTBA NOCTHIKCHUS LCIIN.

CoctaBnsaTh (MHAMBUAYAIBHO WIN B TPYIIE) IUIAH peHIeHUs Mpo0IeMbl (BBIITOIHEHHS TPOEKTA).

[TogOupath Kk Kax 01 MpodIemMe (3a1a4e) afeKBaTHYIO €l TEOPETUIECKYIO MOJIEIb.



Pa60Ta;1 o NpCAJIOKCHHOMY U CaMOCTOSTCIIbHO COCTABJICHHOMY IIJIaHY, UCIIOJIb30BAThL HAPAAY C
OCHOBHBIMH U JOTIOJTHHUTENBHBIC CPECTBA (CIIPaBOYHAS JTUTEPATYpaA, CIOKHBIE TPHOOPHI,
KOMITBIOTED).

[InanupoBaTh CBOIO HHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTtaTh 110 CaMOCTOSITEIBHO COCTABICHHOMY ILIaHY, CBEPSSICh C HUM U IIEJIbIO JESITEIbHOCTH,
UCTIPABIISis OMIMOKH, HCTIONIB3YSI CAMOCTOSITEIIEHO IOA00OpaHHbIE CPECTBA (B TOM YHCIIE U
WuTepHer).

CB000OHO M0JIB30BaTHCSI BEIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKH M CAMOOLICHKH, UCXOAsl U3 LeNIN
¥ MMEIOLINXCS KPUTEPUEB, pa3inyasi pe3yabTaT U CIIoCOObI IeHCTBUH.

B XO04€ NpPEACTABIICHUSA IIPOCKTA AaBaTh OLCHKY €I'0 pE€3yjibTaTaM.

CaMOCTOSTEIIFHO 0CO3HABATh MMPHUYUHBI CBOCTO YCIICXAa UJIU HCYCIICXAa U HAXOOUTb CIIOCOOBI
BbIXOJla U3 CUTyallMU HEYCIIEXaA.

YMeTh OlIEHUTD CTENEeHb YCIEITHOCTH CBOEH MHINBHUIYAILHOM 00pa30BaTEIbHOM IEATETLHOCTH.

I[aBaTL OLICHKY CBOUM JINYHOCTHBIM Ka4€CTBaM U UCPTaM XapaKTECpa (((KaKOB H»), OIIpCACIIATh
HaIllpaBJICHUA CBOCTO Pa3BUTUA (((KaKI/IM s X04y CTaTb», «4TO MHE JJIA 9TOIr0 HaA10 CI[GJI&TB»).

Cpeocmeom ghopmuposanus peryassTUBHBIX Y'Y [] ciaykat TeXHOJIOTUs IPOOJIEMHOr0 1Manora Ha
JTare U3y4eHHus HOBOTO MaTepraa U TEXHOJIOTHs OLIEHUBAHMSI 00pa30BaTEIbHBIX TOCTHKCHUN
(Y4eOHBIX yCIIEXOB).

Tloznasamenvruvie YVI/I:

AHaJ'II/IBI/II)OBaTb, CpaBHHBATb, KJ'IaCCI/I(I)I/II_[I/IpOBaTb u 0606H_[8.Tb ITOHATHA:

- AaBaThb OMPCACIICHUEC NOHATHUAM Ha OCHOBC U3YUYCHHOI'O HA PA3JIMYHBIX MIPCAMETAaX y‘~I€6HOFO
Martcepuaia,

- OCYIIIECTBIIATH JIOTHUECKYIO OMEPaIUI0 YCTAHOBJIEHHUS POJI0-BUIOBBIX OTHOIIICHUI;

- 0000111aTh TOHSTUS — OCYIIECTBIISITh TIOTUYECKYIO OMEPALIUIO ITEPEX0aa OT MOHSATHS C
MEHBIINM 00BEMOM K TOHATHUIO C OONBIIUM 00BEMOM.

CTpouTh JTOrHYECKOE PacCyKICHHUE, BKIIOYAIOIIEE YCTAHOBICHHE PUUYUHHO-CIIE/ICTBEHHBIX
CBA3EN.

CoznaBaTh MOJIENH C BBIICJICHHEM CYIIECTBEHHBIX XapaKTePUCTUK 00bEKTa, TPeoOpPa3OBLIBATh
MOJIEJH C LENbI0 BBISIBICHUS OOLINX 3aKOHOB, ONPEIEISIONINX JaHHYIO IPEIMETHYIO 00J1acTh.

HpeI[CTaBJ'IHTB I/IH(I)OpMaI_[I/IIO B BUAC KOHCIICKTOB, Ta6J'II/II_[, CXEM, l"paCI)I/IKOB.

[IpeoOpazoBbIBaTh HHPOPMALIMIO U3 OAHOTO BUA B IPYTrOi U BEIOMpATh YAOOHYIO I ce0s
bopmy duxcarnum u npencrasienus unpopmanuu. [IpencraBisate nHGoOpMaIHIO B ONTUMATBHON
¢dbopMe B 3aBUCHMOCTH OT ajJpecara.

[TornMast MO3UIIKIO PYTOTO, pa3NuyaTh B €0 peur: MHEHUE (TOUKY 3pEHHS ), JOKA3aTeIbCTBO
(aprymeHTsl), GaKThl; TUHTIOTE3bI, aKCHOMBI, TEOpUHU. JJIsI 3TOT0 CaMOCTOSITEIFHO UCIIOH30BaTh
pa3iryYHbIe BUJIBI YTEHUS (M3ydarolee, IPOCMOTPOBOE, O3HAKOMHUTEIHHOE, TIOUCKOBOE), TPHUEMBI
CITyIIaHHUS.

CamMomy co37aBaTh HCTOYHUKH MH(OpPMAIIMK Pa3HOTO TUTIA U JIJISl Pa3HBIX ayIUTOPUH,
co0ro1aTh MHPOPMAITMOHHYIO TUTUEHY U TIpaBuiIa HHPOPMAIIMOHHON O€30TTaCHOCTH.

YMeTh UCIIOIB30BaTh KOMIIBIOTCPHBIC U KOMMYHHUKAIIUOHHBIC TCXHOJIOTUN KaK HMHCTPYMCHT IJIA
JOCTHIXCHHSA CBOUX ueneﬁ. YmMmeTs BI)I6I/IpaTB AZICKBATHBIC 3a1a4€ HHCTPYMCHTAJIbHBIC
MMpOorpaMMHO-aIIapaTHbIC CPCACTBA U CCPBUCHI.



Cpeocmeom ¢hopmuposanus mo3HaBaTeIbHBIX Y Y J] ciykat yueOHbBIN MaTepuant u
MPOAYKTUBHBIEC 3a7jaHKsl yueOHUKA, HalleJIeHHbIe Ha 1—4-1 TUHUM pa3BUTHS:

- OCO3HaHME poJy BewecTs (1-1 nuHus pa3BuTus);

- PACCMOTPEHNE XUMHUYECKUX MTPOLECCOB (2-51 TMHUSA PA3BUTHSA);

- MCII0JIb30BAHNE XUMHUUECKUX 3HAHUM B OBITY (3-51 IMHUS pa3BUTHS);

- 00BSICHEHHE MHpa C TOUYKH 3PEHUS] XUMHH (4-51 JINHUS pa3BUTHS);

- OBJIQJIEHUE OCHOBAMH METOJ0B €CTECTBO3HAHMS (6-51 IMHUS PA3BUTHS).

Kovmynuxamuenvie YVJ/I:

OTcrauBas CBOIO TOUKY 3pEHHS, IPUBOANTH apPTYMEHTBI, IOATBEPKaas UX (pakTamu.

B nuckyccun ymeTh BBIABUHYTH KOHTPAPTyYMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BlIaJCHHE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH ).

VYUUTBCS KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO, C TOCTOMHCTBOM IIPU3HABATh OIIMOOYHOCTb
CBOET0 MHEHHUS (€C/IM OHO TaKOBO) U KOPPEKTUPOBATH €TO0.

[ToHnMast MO3ULIKIO IPYTOro, pa3inyarh B €r0 Peur: MHEHUE (TOUKY 3pEHHS ), JOKa3aTeIbCTBO
(aprymeHTBI), PaKThI; THTIOTE3bI, AKCUOMBI, TCOPHUH.

YMeTh B3IVIIHYTb HA CUTYyallUIo C WHOH MMO3UIHWHU U JOTOBAPHUBATLCA C IFOAbMH MHBIX HO3I/II_[I/II71.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y'Y [] citykaT TEXHOJIOTHS MTPOOIEMHOTO
nuanora (moOy>KIarouii ¥ MOABOASAIINN AUAor) U paboTa B MaJbIX TPYIINax, TAKKe
HCIIOJIb30BaHUE HAa YPOKaxX 3JIEMEHTOB TEXHOJIOTHH

* OOBSCHATH CYTb XUMHUYCCKUX IMPOLECCOB U UX IIPUHIUIINAIIBHOC OTIIMYUC OT (I)I/I3I/I‘IGCKI/IX;
¢ Ha3bIBAThb IMPU3HAKHU 1 YCJIIOBUSA NIPOTCKAHUA XUMHUYICCKUX peaKHHﬁ;

* YCTaHABJIMBATH IPUHAJIEKHOCTh XUMUYECKON PEAKIIMU K ONPENEIEHHOMY TUITY 110 OJJHOMY M3
KJIaCCU(UKALMOHHBIX TPU3HAKOB: 1) [0 YUCILY U COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB
peaknuu (peakuy COeTUHEHNUs, pa3IokKeHus, 3aMeLIeHNs U 00OMEHa); 2) 10 BBIACICHUIO WIH
MOTJIOUIEHUIO TETJIOTHI (PEaKUU 3K30TEPMUYECKUE U SHIOTEPMUUECKHE); 3) IO U3MEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMHUYECKUX HJIEMEHTOB (PEaKIMH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE);
4) 10 0OpaTUMOCTH Tporiecca (peakiui 00paTuMbIe U HEOOpaTUMBIE);

¢ Ha3bIBaTb (l)aKTOpLI, BJIMAIOIIUEC Ha CKOPOCTh XUMHNYCCKUX peaKL{Hﬁ;
¢ Ha3bIBaTh q)aKTOpI)I, BJIMAIOMIUEC HAa CMCIHICHUEC XUMUYCCKOT'O PaBHOBECH,

* COCTaBJIATh YPaBHEHUs DJIEKTPOJIUTUYECKON JUCCOLMALIUU KUCIIOT, EI0Y€EH, COJIEH; IIOJIHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHUsI peakliuii 0OMeHa; ypaBHEHHUS! OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN;

® IIPOTHO3UPOBATH MPOAYKTBI XUMHUYCCKUX pea1<um71 oo (I)OpMy.]'IaM/ Ha3BaHUAM HCXOJHBIX
BCIICCTB, OMIPCACIIATL HCXOJAHBIC BEIICCTBA 110 (I)OpMYJ'IaM/ Ha3BaHUAM HNPOAYKTOB PpCAKIIUU;

¢ COCTaBJIATh YPaBHCHUA peaKHHfI, COOTBETCTBYIOIIHX ITOCTIEA0OBATCIIBHOCTU (((HGHO‘IKC»)
HpCBpaH_ICHI/Iﬁ HCOPTaHNYCCKUX BCUICCTB PAa3JIMYHBIX KJIIACCOB;

¢ BBIABJIATH B ITPOLECCE DKCIIEPUMEHTA IMTPHU3HAKH, CBUJACTCIIBCTBYIOINUE O IPOTCKAaHNN
XUMHUYECKOM pCaKkIuu;

* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU JI0JIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPEAECIIATh XapaKTep CPEAbl BOAHBIX PACTBOPOB KHUCIIOT U LIEI0YEH 10 U3MEHEHHUIO OKPACKU
WHJUKATOPOB;



¢ IpOBOAUTH KAYCCTBCHHLIC PCAKIIUU, TIOATBCPIKAAOINEC HAJIMIUC B BOOAHBIX paCTBOpax
B€IICCTB OTACIBbHBIX KATUOHOB U aHHOHOB.

® OIpCACIATh MPUHAJICKHOCTh HCOPraHMICCKHUX BCUICCTB K OAHOMY M3 U3YYCHHBIX
KJ'IaCCOB/prrIHZ METaJIbl U HEMECTAJJIbI, OKCHUbI, OCHOBAaHMs, KUCJIOTHI, COJIHN,

* COCTaBJIATH (DOPMYITBI BEIIECTB 110 MX HA3BAHUSIM;
* ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCJIEHHUS DJIEMEHTOB B BEILIECTBAX;

® COCTABJIATH (l)OpMyJIBI HeOpI‘aHI/I‘ICCKI/IX COGI[I/IHeHI/Iﬁ 110 BAJICHTHOCTSAM U CTCIICHAM OKHUCIICHUS
3JIEMEHTOB, a TAKKE 3apsaM HOHOB, YKa3aHHBIM B TaOJUIIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM
U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH U3MCHCHU A (bI/ISI/I‘IeCKI/IX M XUMHYECKUX CBOMCTB IMPOCTBIX
BCIICCTB (MeTaJIJIOB u HeMeTaHHOB) 1 UX BbICHIHMX OKCHUIOB, O6p330BaHHbIX 9JICMCHTaAMH
BTOPOI'O U TPETHET'O IICPUOJ0B;

* Ha3bIBAaTh OOIIME XUMUIECKHE CBOMCTBA, XaPAKTEPHBIC JIJIsl TPYIIT OKCHUJIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBaTh O6HII/IC XHUMHUYCCKUC CBOfICTBa, XAaPAKTCPHBIC I KAXKI0TO0 U3 KIIACCOB
HCOPraHMYCCKUX BCIICCTB: KUCIIOT, OCHOBaHHﬁ, COHCﬁ;

* IPUBOJUTH NIPUMEPBI PEAKLINM, TOATBEPKIAIOINX XMMUYECKHAE CBOMCTBA HEOPTaHUYECKUX
BELIECTB: OKCUJOB, KMCIIOT, OCHOBAaHUM U COJIEH;

® OHpCACIATh BECUICCTBO-OKHUCIUTCIIb U BEIIECCTBO-BOCCTAHOBHUTECIIb B OKHUCIIMTCIIBHO-
BOCCTAHOBHUTCIIbHBIX PCAKIUAX]

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OalaHC (1Sl U3YYEHHBIX pEeaKluii) 1o
IPEUIOKEHHBIM CXeMaM PEeaKIMii;

* IpOBOANUTD ﬂa60paToprle OIIBITHI, TOATBECPIKAAOINEC XUMUYCCKUEC CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPIraHNYCCKUX BCUICCTB;

* IIPOBOJIUTH JIAOOPATOPHBIE OMBITHI IO MOTYUYEHUIO M COOUPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/1a, KUCIIOPO/a, YTIIEKUCIIOTO ra3a, aMMHUAaKa; COCTABIISITE YPABHEHUS COOTBETCTBYIOLIUX
peaKuuii.

HIKoAbHUK [J0JI2KEH HAYYHTBHCH:

* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPAaBHEHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJUTH MPUMEPHI PEAKIUIA, TOATBEPKIAOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBUSI pa3IMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU
XUMUYECKON PEAKLIUU;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHS pa3IMYHbIX (PAKTOPOB HA CMEIIEHUE XUMHUECKOTO
PaBHOBECHS.

¢ IIPOTHO3UPOBATb XUMUYCCKUC CBOMCTBaA BCIICCTB HA OCHOBE UX COCTaBa U CTPOCHUAA,

* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTENBHBIE HITH BOCCTAHOBUTEIBHBIE
CBOICTBA C YYETOM CTEMEHEN OKUCIICHHS JIEMEHTOB, BXOISIINX B €r0 COCTaB;

¢ BbIABJISITh CYIIICCTBOBAHUC TeHEeTHYECKOM B3aUMOCBSI3HU MCIKAY BCIICCTBAMU B pALY: IPOCTOC
BCIIECTBO — OKCUI — I'MAPOKCUT — COJIb;

¢ XapaKTCpU30BaATh 0ocoObIe CBOICTBA KOHICHTPUPOBAHHBIX cepH0171 U a30THOM KHUCJIOT,



* IPUBOJUTH IPUMEPHI YPAaBHEHHUH PEaKLUM, JIS)KAIIMX B OCHOBE MPOMBIIIIJICHHBIX CIIOCOO0B
IIOJIy4EHUSI aMMHaKa, CEpHOU KHMCIIOTBI, YyT'yHA U CTaJIU;

* OMUCHIBATH (DU3MYECKHE U XUMHUUYECKUE TIPOIIECCHI, SIBISFOIIUECS YaCThI0 KPyrOBOPOTa
BEIIECTB B IPUPOJIE;

¢ OpraHru30BbIBATh, IPOBOAWUTE YUCHUYCCKUC ITPOCKTEI 10 UCCIICAOBAHHUIO CBOMCTB BC€IICCTB,
HMCIONIUX BAXXHOC IMPAKTHYCCKOC 3HAYCHHC.

OO0mas xapakTepucTuKa y4e0OHOro npeamera

OCHOBHBIMU TIPOOJIEMAMU XUMMHU SIBIIIIOTCS M3yYEHHE COCTaBa M CTPOEHUS BEILECTB,
3aBUCUMOCTH MX CBOICTB OT CTPOEHHUS, KOHCTPYHMPOBAHUE BEILECTB C 3aJaHHBIMU CBOWCTBaMH,
UCCIIEIOBaHUE 3aKOHOMEPHOCTEH XMMHMUYECKUX MPEBPALCHUN U ITyTell yIpaBIeHUsI UMU B LIEJAX
IIOJIyUYEHUsl BELECTB, MaTrepuaioB, 3Hepruu. lloaTomy Bech TeopeTHuUeCKUH MaTepuall Kypca
XUMUHU JJIS CTapIleil MIKOJIbI CTPYKTYPHPOBAH IO IATH OnokaM: MemoOwi no3nanus 6 xumu,
Teopemuueckue ocHnogvl xumuu, Heopeanuueckaa xumus;, Opeanuveckas Xumus, Xumus u
JHCU3HD.

CopnepxaHnue 3TUX yuyeOHbIX OJOKOB B aBTOPCKHMX IpOrpaMMmax CTPYKTYpPHUpPYeTCs IO TeMaM U
JETAIU3UPYETCs] C Y4eTOM aBTOPCKMX KOHLEHIMM, HO HAalpaBlIieHO Ha JOCTM)KEHHUE Lejiel
XUMHYECKOr0o 00pa30oBaHus B CTApIIEH LIKOJIE.

Benymas ponb B pacKpbITHM COAEp)KaHUS Kypca xUMMM 11 Kiacca mpHHAIIEKUT
AJIEKTPOHHOM TEOPHM, MEPUOJUYECKOMY 3aKOHY M CHCTEME XMMHMUYECKHUX D3JIEMEHTOB Kak
HaunOoJiee 00LMM HayYHbIM OCHOBAM XHMHUHU.

B nanHOM Kypce cucTeMaTU3HUpylOTCsa, O0OOLIAlOTCS U YIIIyOJIAIOTCSl 3HAHUS O paHee
U3YYEHHBIX TEOPUSAX U 3aKOHAX XUMHUECKOW HAyKH, XMMMUYECKHX MPOLECCaX U MPOU3BOJACTBAX.
B 3ToM ywamuMcs momMoraroT pa3iMyHble HarJIIHbIE CXEMbl U TaOJUIbI, KOTOPbIE MO3BOJSIOT
BBIJIEJIUTH CAMOE IIaBHOE, CAMOE CYILIIECTBEHHOE.

CopepxaHue 53THUX pPa3/leIOB XMMHUHU PACKpBIBAETCS BO B3aUMOCBSI3M OPraHUYECKHX U
HEOPraHUYECKUX BEILECTB.

Ocoboe BHUMaHHE YAEIEHO XMMHMUYECKOMY OSKCIIEpUMEHTY, KOTOPBIM SIBISIETCS OCHOBOM
(bopMHpOBaHUs TEOPETHUECKUX 3HAHUN. B KOHIlE Kypca BbIAETICHBI TPU NPAKTUYECKUX 3aHATHUS
0000mIaroIero XapakTepa: pelIeHHe OJKCIEPUMEHTAIbHBIX 3aJad [0 OpPraHUYecKou u
HEOpPraHMYeCcKOW XMMHUH, MOJIy4yeHHe, COOMpaHHe U paclio3HaBaHUE ra3oB.

IIpn cocraBienun pabodeil mnporpaMmbl HCHOJB30BAJICS YYEOHO — METOJUYECKHM
KOMIIJICKT:

AJISl yYUTeNs:

e [IpumepHas nporpamMmMa cpeaHero (IoJHoro) odmero o6pa3oBaHus N0 XUMUH.

e Tapa H.H. Ilporpammbl o00meo0Opa3oBaTeNnbHbIX — yupexjaeHui. Xumus.- M.:

ITpocsemenue, 2009r. -56¢.

e Tapa H.H. Xumus. Metoaudeckoe nocobue st yuurens Ypoku B 11 kiacce: mocobue

JUIsL yauTeniel oomeo0pa3oBaTenbHbIX yupexkaenuin. — Mocksa «lIpocsemienuey, 2009 —
111c.

e Pymutuc I'.E. Xumusa: yueOnuk mans 11 kmacca o0meoOpa3oBaTebHBIX YUPEKICHUN
/T .E.Pym3utuc, ®.I'.®enpaman. — M.: [Ipocsemnienue, 201 1r.

o Panenxuii A.M. JIunaktudeckuit matepuan no xumuu 10-11: mocobue mis yuurens/
A.M.Paneukuii. — M.: [Ipocsemenue, 2005r. M.: [Ipocsenienue, 2011r. -80c.

e Tapa H.H., I'abpycesa H.W. Xumus. 3agaunuk c «mmomourHukom». 10-11 kmaccel - M.:
IIpoceemenne, 2009r.



AJISl yJamxcs:
e Pymutuc I'.E. Xumusa: yue6nuk mis 10 kmacca o0meo0pa3oBaTebHBIX YUPEKACHUI
/T.E.Pym3utuc, ®.I'.®enpaman. — M.: [Ipocsemenue, 2007.
e Panenxmii A.M. [unaktuueckuii Marepuan mo xumum 10-11: mocoOue must yuuressy/
A.M.Paneukuii. — M.: [Ipocsemenue, 2005t. M.: IIpocsemenue, 2011r. -80c.
e Tapa H.H., N'abpyceBa H.W. Xumus. 3amagnuk ¢ «mmomMouHuKkom». 10-11 xmaccer -
MULTIMEDIA — noanep:xka npeamera:
® JJIEKTPOHHOE MPHIOKEHHE K yueOHUKY «Xumus 11», pazpadorunk 3A0 «O0pazoBanue
— Menuay»

e Vpoku xumun Kupumra u Medomus, 10 — 11 kmace - Pazpadotunk: Kupumr u
Medoawuii, 2005r.

HIKOJIbHUK J0JIKEH HAY4YUThCSH:

* COCTaBJIATh MOJICKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHUSA 110 COKPALEHHBIM HOHHBIM
YPaBHEHUSIM;

¢ IPUBOAUTH IIPHUMCPLBI peaKHHﬁ, IMOATBCPIKAAIOIIUX CYIICCTBOBAHUC B3AUMOCBIA3HU MCIKIAY
OCHOBHBIMH KJIaCCaMU HEOPTaHNYCCKUX BCILICCTB,

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHSI PA3IMUHBIX (DaKTOPOB HA U3MEHEHHE CKOPOCTHU
XUMHYECKON PEAKIIUU;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHS PA3TUYHbBIX (DAKTOPOB HA CMEIICHUE XUMHUECKOTO
paBHOBeECHS.

¢ IIPOrHO3HUPOBATH XUMHYCCKHEC CBOMCTBa BCIICCTB HAa OCHOBC UX COCTaBa U CTPOCHMU,

® IPOTHO3UPOBATH CII0OCOOHOCTH BCIICCTBA NPOABJIATL OKHCIMTCIBHBIC UJIM BOCCTAHOBUTCIIBHBIC
CBOMCTBA C y‘léTOM CTEIEHEH OKUCIICHUS JJIEMCHTOB, BXOAIIIUX B €0 COCTAB,

® BBIABJISATH CYIICCTBOBAHUE TCHETHYCCKOM B3aMMOCBSI3H MCKAY BCIICCTBAMU B pAAY: IPOCTOC
BCIIECTBO — OKCUA — I'MAPOKCUT — COJIb;

* XapaKTepr30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

¢ IpUBOIUTH ITPUMCPHBI ypaBHeHI/II\/’I peaKI.IPIfI, JIC)KaIUX B OCHOBE TPOMBIIIJIICHHBIX croco0oB
MOJIY4YCHHA aMMHaKa, CepHOfI KHCJIOTBI, 9yT'YHa U CTaJIN;

* OMUCHIBATH (PU3MUECKHE U XUMUYECKUE TPOIIECCHI, SIBISIOMINECS YacThIO KpyroBOpOTa
BEILIECTB B MPUPOJIE;

¢ OpraHru30BbIBAThH, IPOBOAUTL YUCHUYCCKUC ITPOCKTEHI 110 UCCIICAOBAHHUIO CBOMCTB BCIICCTB,
HMCIOIIUX BAXKHOC MPAKTUYICCKOC 3HAYCHHC.



