IMosicHuTeILHASA 3aAIMCKA
ITo xumumu 11 kiaacce

PaGouass mporpamma ydeOHOro kypca mo xumuu Jiasi 11 kiaacca (6a30Bblii YpOBeHbD)
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standartov/ index.php?ELEMENT ID=48583 (nata obpamenus: 10. 04. 2021).

6. @enepanbHBI TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIM CTaHJAPT OCHOBHOTIO  OOIIEro
obOpaszoBanusi (yTBepkAEH mpukazoM MwuHHUCTEpPCTBA OO0pa3oBaHus W Hayku Poccuiickoi
®enepannn ot 17 mpexadbps 2010 r. N 1897) (pen. 21. 12. 2020) — URL: https://fgos.ru (nara
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Oeneparuu ot 17 mas 2012 . N 413) (pen.11. 12. 2020) — URL: https://fgos.ru (mara
obpamenust: 10. 04. 2021).

8. Meroauyeckre peKOMEHIANU M0 CO3JaHUI0 U (PYHKIIMOHUPOBAHHIO JIETCKUX TEXHOMApKOB
«KBanTtopuym» Ha 06aze 0011€00pa30BaTEIbHBIX OpPTaHU3alni (YTBEPKIACHBI PACTIOPSKEHUEM
MununcrepeTBa npocsetnenus Poccuiickoit @enepanuun ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc LAW 374695/ (nata obpamenus: 10. 04 .2021).
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10. Xumus. Paboune mporpammsel. [Ipenmernas nuaus yuebnukoB O. C. IN'abpuensna, U. T.
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Ora mporpaMMa JOTMYeCKH MpPOJOJIKAET MPOrpaMMbl JIJIsl HaYaJbHOTO OOIIEro M OCHOBHOTO
obmero oOpa3oBaHusi B 00JIACTH PAa3BUTHs BCEX OCHOBHBIX BUIIOB JACITEIBHOCTH OOYYaEMBIX,
npeAcTaBiIeHHbIX B HUX. OHa cocTaBlieHa ¢ y4€TOM OCOOCHHOCTEH, KOTOphIe 00YyCIOBJICHBI, B
NEepBYI0 odYepelb, MPEAMETHBIM COJEp)KaHUEM U  ICHUXOJOTMYECKUMU  BO3PACTHBIMU
0COOEHHOCTSIMH 00y4aeMbIX.

[To3naBaTenbHas NEATENBHOCTh MPH HM3YyUYEHUH Kypca XUMHH Ha 0a30BOM ypOBHE UIpaeT
BEAYIIYI0 POJb B PAa3BUTUU OCHOBHBIX BUAOB YYEOHOH NESATEIHLHOCTH CTapIIEKIACCHUKOB:
BJIQJIETh METOJaMU HAy4YHOTO T[IO3HAHUS, TOJHO W TOYHO BBIpaXKaTh CBOU MBICIH,
XapaKTepU30BaTh, OOBSICHATH, KIACCUPHUIMPOBATh XUMUYECKUE OOBEKTHI, padOTaTh B TPYIIIIE,
apryMEHTHPOBATh CBOIO TOYKY 3pPEHHS, HAXOAWTh, HCIIOIB30BaTh pPa3IUYHBIE HCTOUYHUKU
uH(pOpPMaIIMU U MPEACTABIATh B YCTHOM U MMCEMEHHOM peur pe3ysibTaThl e€ aHalu3a.

Opnna w3 3amay oOy4YeHHs] B CpPeHEU IIKOJIe — OIpeeeHUe NalIbHEUIel o0pa3oBaTebHON
TPAeKTOPUHU M OTBETCTBEHHOTO BHIOOPA JKU3HEHHOTO U MpodecCuoHaIbHOro myTH. /i pemenus
ATOH 3a/1a4M CTApPIICKIACCHUKH MPU U3yUYECHHH XMMUU JTOJDKHBI HCIIOIb30BaTh MPHOOPETEHHBIN
Ha YpPOKaX XHMHUHU ONBIT JEATEIHHOCTH B MpodeccnoHanbHO chepe u Mo00i  KU3HEHHOM
CHUTYAIHH.

CornacHo 00pa3oBaTelbHOMY CTAaHIAPTy, [JaBHbIE LEIH CPEAHEro o0mero o0pa3oBaHUS
COCTOSIT:

B MNpuOOpeTeHMHM 3HAHHWM, YMEHUH U CIOCOOOB  JEATEIBbHOCTH, CIOCOOCTBYIOIIMX
(OpMUPOBAHHUIO LIETIOCTHOTO MPEACTABICHUS O MUPE;

B Pa3BUTHUU OIBITA PA3HOOOPA3HOMN AESITEILHOCTH, CAMONIO3HAHUS M CAMOOTIPEICTICHUS;

B OCO3HAHHOM BBIOOpE MHIMBUAYaIbHOW 00pa30BaTENbHON TPAEKTOPUU U MPO(ecCHOHATbHOMN
JESITEIbHOCTH.

bonbuioil Bkiag B JOCTHXKEHUE ITHX LT cpeaHero odiiero oopa3oBaHusi BHOCUT U3YyUYEHUE
XHUMHH, KOTOPOE MPU3BAHO 00ECTICUUTH:

(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, B KOTOPOW CHCTEMa XMMHUYECKUX 3HAHUHN
ABIISIETCS €€ BaKHEHUIIIMM KOMIIOHEHTOM;

pa3BUTHE  WHTEIUIEKTYaJIbHOTO W HPABCTBEHHOTO  IOTEHIMANa  CTAPIIEKIACCHUKOB,
dopMHpOBaHHE Yy HHMX OSKOJOIMYECKHM TIpPaMOTHOIO B Y4eOHOH U mIpodeccHOHATIbHON
JIeSTeTLHOCTH, a TAKXKE B OBITY;

OCO3HAHHE Yy CTapIUIEKIACCHUKOB HEOOXOIUMOCTH B PAa3BUTHM XUMHUM M XHUMHUYECKOM
MPOMBIIIJICHHOCTH, KaK TPOU3BOJUTEIBHOMN CHIIBI OOIIECTBA;

NOHMMaHWe HeoOXOAMMOCTH O0e30mMacHoro oOpallleHusl C BeIlecTBAaMH M MaTepHuajaMi,
UCTIOJIB3YEMBIMHU B MPO(EeCCHOHANTBHON 1 TIOBCEHEBHOM KU3HH.

HensasMu u3yueHus: XMMUU SBIISIOTCS:

e BHJCHHE M MOHMMAaHHE 3HAYMMOCTU XUMUYECKUX 3HAHUU TSl KAXKIIOTO YIeHA COLIUYyMa;
YMCHHE OIICHUBATh pa3jMuHble (AKThl W SBICHUS, CBSA3aHHBIE C XUMHYCCKUMU
00BEKTaMH M TPOLECCAMU Ha OCHOBE OOBEKTHBHBIX KPUTEPHUEB U OIpeleTEHHON
CHUCTEMBI IIEHHOCTEH, (OpMyIUpOBaTh W OOOCHOBBIBATH COOCTBEHHOEC MHEHHE U
yOexKaeHHE;

e [IOHMMAaHHE POJH XUMHH B COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MUpa W
UCIOJIb30BAaHUE XUMHUECKUX 3HAHUU [ OOBACHEHHs OOBEKTOB M IPOLECCOB
OKpYXaIoIllell  IeMCTBUTEIIBHOCTH —  IPUPOJHOM, COUUAIBHOM, KYJbTYPHOH,
TEXHUYECKON CPEbI;

e (QopmupoBaHHE Yy CTApUICKIACCHUKOB NpPHU H3YyUYECHUU XUMHH OIbITA TO3HAHHUS U
CaMOIIO3HAHUS C TIOMOIIBI0 KJIIOYEBBIX KOMIIETEHTHOCTEH (KJIFOUEBBIX HABBIKOB),
KOTOpBbIE MUMEIOT YHUBEPCAIbHOE 3HAYEHHE JUIS PA3IMYHBIX BUAOB JAEATEIBHOCTH, —
MOMCKA, aHalu3a W o00paboTku WHGOPMAIMH, HW3TOTOBICHHE HWH(POPMAIIMOHHOTO
NPOAYKTa W €ro MPEe3eHTAIlUH, MPUHITHS PEIIeHWH, KOMMYHUKATHBHBIX HaBBIKOB,
Oe3o0macHOro o0OpalleHus ¢ BellecTBaMu, MaTepuaiaMi U MPOLEeccaMH B MOBCETHEBHOM
KHU3HHU U TPOPECCUOHATBHOMN ESTETbHOCTH.

OO0mas xapakrepucTuKa y4e0HOro npeamera



OCOoOeHHOCTH COAEepXKaHUSA U METOAMYECKOTO MOCTPOCHHS Kypca c(hOpMHpPOBAHBI Ha
ocHoee PI'OC COO.

1. Conepxanue Kypca BBICTPOEHO JIOTUYHO U JIOCTYIIHO B COOTBETCTBUHU C CHUCTEMHO-
JeSITEIbHOCTHBIM ITO/IX0ZI0M Ha OCHOBE HEPAPXUHU YUeOHBIX ITPOOieM

2. Conepxanue Kypca obmedt xumun B 11-oM kiacce crmocoOCTBYeT (OpMUPOBAHUIO
€IMHOM XUMHMUYECKOW KapTHHbI MHMpa Y BBIIYCKHUKOB CpEIHEH LIKOJbI MYyTEM PAacCMOTPEHUs
0o0LIMX /Ul HEOPraHMYECKON U OPraHN4eCKOW XUMHHM MTOHATHH, 3aKOHOB U TEOPHIA.

3. M3yuenue Kypca MpoBOJUTCS Ha OCHOBE COUYETaHHs TEOPUU U MPAKTUKH NPOOIEMHOI0
0o0y4yeHMsI U TI0JJauu MaTepuaa B JIOTUKE HAyYHOTO MO3HAHMSL.

4. Teopernyeckue IMOJIOKEHUSI Kypca LIMPOKO IMOAKPEIUIEHBI JIEMOHCTPALIMOHHBIMU
XUMHYECKHUMHU IKCIIEPUMEHTAMHU, J1a00PaTOPHBIMU ONBITAMU M IIPAKTUYECKUMHU PAOOTaMH.

5. Peannsyercs uHTErpanus cCoAepKaHus Kypca ¢ IpeIMeTaMu HE TOJIbKO €CTECTBEHHO-
HAY4YHOI'0, HO U TYMaHUTapHOT'O LIUKJIOB.

6. JloCTHXKEHWIO TpEeIMEeTHBIX, METAlpeJAMETHBIX W JMYHOCTHBIE pE3yJbTaTOB
CIOCOOCTBYeT cUCTeMa 3a/laHuil B Gopmare pediieKCuu: MpoBepbTe CBOM 3HAHUS, IPUMEHHUTE
CBOM 3HAHUS, UCTIOIB3YUTE JIOTIOIHUTENBHYIO0 HHPOPMALIUIO U BBIPA3UTE MHEHHUE.

7. PackpbiBaeTcsl posib POCCUHCKHMX YUY€HBIX B CTAHOBJICHHMM MHUPOBOH XUMHUYECKOU
HayYKH, 9TO CIIOCOOCTBYET BOCITUTAHUIO MATPUOTU3MA M HAIIMOHAILHOW CaMOUICHTH(HKAIINH.

8. Kypc peamusyer cBsA3b y4yeOHON IUCLUIUIMHBI C H3HBIO, UYTO CHOCOOCTBYET
YCUJICHHIO MOTHBALIMU YYaIUXCS K M3YYEHUIO HEMPO(UIHHONH XUMHUH Yepe3 PacKphITHE CBSI3U
U3ydyaeMoro marepuaiga c Oynaymieil oOpa3oBaTenbHON TpaeKkTopued u npodeccHOHATIbHON
JESITENIbHOCTH.

9. B kypce npeicTaBieHbl COBPEMEHHbIE HAlpaBJICHUS PAa3BUTUS XMMUYECKON HAyKu U
TEXHOJIOTHH.

10. B xypce Hanum oTpaXxeHHe OCHOBHBIE COJIepKaTeIbHbIC INHUM:

e «Beuwjecmeo» — 3HaHUA O COCTaBe, CTPOCHUH, CBOMCTBaX ((PU3MYECKHX, XUMUYECKUX U
OMOJOTNYECKHX ), HAXOKICHUH B IPUPOIE U NOTYyUYEHUHN BaXKHEUIINX XUMHUYECKUX BEILIECTB;

o «Xumuueckasa peakyus» — 3HaHUS O IpoLEccax, B KOTOPBIX MPOSBISIFOTCS XUMUYECKHE
CBOICTBa BEILECTB, YCIOBUSIX UX MPOTEKAHUS U CIIOCOOAX YIIPABICHUS UMU;

o «llpumenenue eewecme» — 3HAHUS B3aUMOCBSI3M CBOWCTB XHUMHUYECKHX BEILECTB,
HauOojiee  HUCMONb3YyeMbIX B  OBITY, TPOMBIIIJIEHHOCTH, CEJIBCKOM  XO3SHCTBE,
3/1paBOOXPAaHEHUH U Ha TPAHCIIOPTE;

«IB3oIKk Xumuw» — CUCTEMA 3HAHUW O BAXHEUIINX MOHATHSAX XUMUU U XUMHUYECKOU

HOMEHKJIaType Heopranuueckux u opranumdeckux BemiectB (MIOITAK u TtpuBHanbHOM);

BJIAJICHNE XMMHMYECKON CHUMBOJIMKON M €€ OTpPaK€HUEM Ha NMHCbME, —XMMHYECKHMH 3HAKaMHU

(cumBoOamu), GopMynbl U ypaBHEHMs, a TaKKe MpaBuia NepeBoja MHPOPMAUU C POTHOTO

A3bIKA Ha S3bIK XUMHH U 00OpaTHO

KosmuecTBo yacoB B roa: 34

KoJinuecTBo 4acoB B Hefes110: 1

KosimuecTBO KOHTPOJIBHBIX PadoT: 2

KoJsimyecTBO NpakTH4YecKuX pador - 2

TemaTu4eckoe IAaHMPOBaHUE
yueOHoro npeamera «Xumus» B 11 kiacce (0a30Bblil YypOBeHb)

Ne paszesn nporpaMmmbl KOJIMYECTBO YaCcOB

n/n BCEro | KOHTPO | MpaKkTH | Jiabopar
JBHBIX | YeCKUX | OpPHBIX
pabotr | paboT | OMBITOB

1 | Crpoenue BemecTB 9 - - 4
2 | XUMHUYeCKHE peakuu 12 1 1 B
3 | BemecTBa 1 ux cBoiicTBa 9 1 1 4
4 | Xumusi 1 COBpEMEHHOE 00IIeCTBO 4 - -

Uroro 34 2 3




Conep:xanue yueOHoro npeamera « Xumusi» B 11 kiacce

Crpoenne Bemects (9 4acoB)
OcHoBHBIE cBeneHHMs O cTpoeHun artoma. CTpoeHHe aToma: cocTaB sAjpa (HYKJIOHBI) U
anekTpoHHas oOonouka. [lonstue 00 wuzortomax. IloHATHE O XUMHYECKOM »3JEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsiiOM sipa.
[lepnonnueckas cucreMa xuMmuueckux 31meMeHToB J[. M. MenzeneeBa B cBeTe CBETE y4YEHUS O
ctpoeHnn atoma. dusnmyeckuid cMmbich npuHATONH B Tabmuue J[. M. MeHneneeBa CHMBOJIMKU:
MOPSAKOBOTO HOMEpa AJIEMEHTA, HOMEpPA MEpHOoa U HOoMepa rpynnbl. [loHsATHE O BaleHTHBIX
anekTpoHax. OToOpa)keHUE CTPOCHHUS INEKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKUX 3JIEMEHTOB
C TIOMOIIBIO 3JIEKTPOHHBIX M 3JICKTPOHHO-TpauuecKux Gopmy.
OObsicHeHHE 3aKOHOMEPHOCTEH HW3MEHEHHs CBOMCTB JJIEMEHTOB B MEpUOJaX M Tpymmax
MEePUOIUYECKON CUCTEMBI, KaK CJIEICTBHE MX JIEKTPOHHOTO CTPOCHUs. DIIEKTPOHHBIE CEMEICTBA
XUMUYECKUX AIIEMEHTOB.
CpaBuenue lleproamueckoro 3akOHa W TEOPUM XHUMHUYECKOTO CTPOCHHS Ha (uiiocodckoit
OCHOBE: IPEANOChUIKK OTKpbITUA [lepnoanueckoro 3akoHa U TEOPUM XMMHUYECKOIO CTPOCHUS
OPTraHWYECKUX COCIUHEHUM; POJb JUYHOCTH B HCTOPUUM XHUMHUM, 3HAUCHUE TIPAKTUKH B
CTAHOBJICHUU U PA3BUTUU XUMUYECKUX TEOPUH.
WNonnass xumudeckasi CBs3b U MOHHBIC KPUCTAUIMUECKHE PEmIETKU. KaTHOHBI M aHMOHBI: HX
3apsabl U KiIaccu(UKalus Mo COCTaBy Ha mpocthle u cinoxkHble. [IpeacraBurenu. Ilonstue 06
WOHHON XMMHYECKOW cCBsizu. VOHHAs KpHCTauIMdeckash pemeéTka W (PU3WYECKHe CBOHCTBA
BEIIECTB, 00YCIOBICHHBIE ITUM CTPOCHHUEM.
KoBanenTHass xumMuueckas CBA3b. ATOMHBIE W MOJEKYJSAPHBIE KPUCTAUIMYECKHE PEIIETKH.
[loHsiTHE O KOBAJIEHTHOM CBS3U. OJIEKTPOOTPULIATENILHOCTh, HEMOJSApHAs U MOJsIpHas
KOBAJICHTHBIE CBsi3U. KpaTHOCTh KOBAJIEHTHOW CBsI3M. MeXaHM3MbI 00pa30BaHUsI KOBaJECHTHBIX
CBs3eil: OOMEHHBI W JOHOPHO- akKIenTopHbId. [lomgpHOCTH MOJEKyNbI, Kak CIEICTBUE
MOJISIPHOCTH CBSI3M M TEOMETPUU MOJIEKYJIbl. KpHucTaminuyeckue pemeéTku ¢ 3TUM TUIIOM CBS3H:
MOJIEKYJISIpHbIE W aromMHble. DuU3MUecKHe CBOWCTBA BEIIECTB, OOYCIOBIECHHBIC THIIOM
KPUCTAJUIMYECKUX PELIETOK.
Meramnuueckas cBs3b. [loHATHE 0 METAaNIMYECKON CBSA3M M METAUIMYECKUX KPUCTATUIMYECKHUX
pemérkax. dusznyeckre CBOMCTBA METAIUIOB HA OCHOBE UMX KPUCTAIIIMYECKOTO CTPOEHUS.
[IpuMeHeHre MeTaIoB Ha OCHOBE UX CBOMCTB. YEpHBIE U LIBETHBIE CILIABBI.
Bonopoanas xumuyeckass CBsizb. MEXKMOJIEKYJISIpHas W BHYTPHUMOJIEKYJISIpHAs BOJIOPOJHbBIC
CBSI3U. 3HAUEHHUE MEKMOJIEKYJISIPHBIX BOJIOPOJIHBIX CBSI3€W B MMPUPOJIE U KU3HU YEIOBEKA.
[Tonmumepsl. [lonydyeHue mNOJUMEPOB pPEAKUUAMH MOJMMEPU3ALUM W MOJUKOHIAECHCALIMH.
Baxueiimne npencraBuTeny IIacTMAacC U BOJIOKOH, UX MOJIyYEHHE, CBOMCTBA U NPUMEHEHHUE.
ITonsiTHE O HEOPraHUYECKUX MOJUMEPAX U UX IPEICTABUTEIIN.
Hucnepcusie cucteMbl. [lonstue o nucnepcHoil (ase M AUCHEPCHOHHOW cpene. ArperaTHoe
COCTOSIHUE pa3Mmep yacTull (as3bl, Kak OCHOBa MJsi KJIAcCU(UKALMU JUCHEPCHBIX CHCTEM.
DOMyNbCUH, CYCHEH3UHU, adPO30JM — TPYIIbLl TpyOOAMCIIEPCHBIX CHUCTEM, UX MPEICTaBUTEIU.
30JI1 U TeIu — TrPyNIbl TOHKOAUCIEPCHBIX CUCTEM, UX MpeactaButenu. [lonarue o cuHepesuce
Y KOAryJisluH.

Jlemoncmpayuu.
e [lepuoanueckoil cucrembl xuMmuueckux sseMeHToB Jl. M. MenpaeneeBa B pa3idyHbBIX
dopmax.

e Mogenb HOHHOM KPUCTAIUIMYECKOM PEIIETKH HA IPUMEPE XJIOPUIa HATPUSL.

e  MuHepaibl C 3TUM TUIIOM KPUCTAIUIMYECKOM PEIIETKON: KAJIBLIUT, TAJINT.

e Mopenu MOJIEKYISIPHOM KPUCTAJUIMYECKOM PEIIETKM Ha MPUMEPE «CYXOro JIbJa» WU
foJ1a 1 aTOMHON KPUCTAIUTMUECKON PEHIETKH Ha IPUMEpe aiMasa, TpauTa Win KBapia.

e Mogens MossipHOro o0bEMa Traza. Moaenu KpUCTAJUIMYECKHX PEHIETOK HEKOTOPBIX
METAJIIOB.

e Komnekuu o0pa3noB pa3iIudHbIX AUCHEPCHBIX CUCTEM.

e (CuHepe3uc U KoaryJsius.



JlabopamopHule onvimui.
e KoHcTpynpoBaHue MOEIN METAJUINUECKON XUMUYECKON CBS3H.
e [lomyuyeHue KOJIOMJHOIO pacTBOpa KypHHOIo OejKa, MCCIEIOBAHHUE €ro CBOMCTB ¢
IIOMOUIBIO JIA3EPHOM YKa3KHU U NIPOBEIECHUE €T0 IeHATypaluu.
e [lomyuyeHue 3MyJbCUU PACTUTEIBHOTO MAcia U HaOJIIOICHHUE 32 €€ PacCIOCHUEM.
e [lomyueHue CycreH3UHM «M3BECTKOBOIO MOJIOKA» U HAOJIIOJICHHE 32 € ceAMMEHTalueH.

Xumnueckue peakiuu (12 yacos)

Knaccudukanus XuMu4eckux peakiui. AJoTponu3anus 1 H30MepHu3alys, Kak peakiuu
0e3 M3MeHEeHHUs cocTaBa BemlecTB. Aiorponus u e npuuuHbl. Kiaccuduxanus peakuuii mo
pasIMYHBIM OCHOBAaHUSAM: [0 YUCIY M COCTaBy peareHTOB W IPOAYKTOB, IO ¢ase, IO
UCTIOJIB30BAaHUIO KaTanu3aTopa win (epmeHTa, mo TterioBomy 3¢dgdexry. Tepmoxummueckue
YPaBHEHHUs peaKLUil.

CkopocTh XuMu4eckux peakuuil. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUUYECKUX
peakuuii: IpUpOJa pPEearupyroluX BELECTB, TEMIIEpaTypa, IUIOLWAaAb HX COINPUKOCHOBEHUS
pearupyromux BelIeCTB, UX KOHLEHTpalus, IpUCyTCTBUE KaTanu3aropa. [loHsTue o xataiuse.
depMeHThI, Kak OMOJIOTHYeCKHEe KaTaau3aTopbl. IHTMOUTOPBI, KaK «aHTOHHMBD) KaTalu3aTopoB
U X 3HaYCHHUE.

XUMHUECKOe paBHOBecHE M CHocoObl ero cmemeHus. Kiaccupukanus XUMHYECKHX
peakuii Mo mpHu3HaKy WX HampaBieHHus. [loHsTHe 00 00paTUMBIX peakiusX U XUMHYECKOM
paBHoBecud. [Ipunnun Jle-Illarense u cnocoObl cMeleHHs] XMMUYeCKoro paBHoBecus. OOrmas
XapaKTepUCTHKA peaklui cHHTe30B ammuaka U okcuna cepbl(VI) m paccMmoTpeHue ycnoBuit
CMEILEHNS X PAaBHOBECHS Ha IPOU3BOJICTBE.

I'unponuz. OOpaTumblii 1 HEOOpAaTUMBIA THAPOIU3bl. ['MApPOIN3 colel U €ro THUIIBI.
['maponu3 opraHMYECKUX COEIMHEHMH B KMBBIX OpPraHM3MOB, KaK OCHOBa OOMEHa BEIIECTB.
[TonsiTue 06 sHEPreTHYeCKOM OOMEHE B KJIETKE U POJIHM TUAPOIIN3a B HEM.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIMH. CTENIEHb OKUCIIEHUS U €€ ONIPENETICHHE 110
dbopMysiaM OpraHMYECKUX U HEOPraHUYECKUX BEUIECTB. DJIEMEHTHI U BEUIECTBA, KAK OKUCIUTEIH
u BoccraHoBuTenu. IloHATHE O mpoueccax OKHUCIEHUs U BoccTraHoBieHHA. (CocTaBieHHe
YpaBHEHUH XUMHUYECKUX peakliii Ha OCHOBE 3JIEKTPOHHOr0 OanaHca.

ONEeKTPOIN3 pacIiulaBOB U PACTBOPOB JJIEKTPOIUTOB. XapaKTEPUCTHKA DJIEKTPOIN3a, KaK
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHOIO Mporecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOUIEr0 B
pacTBopax 3JIEKTpONMTOB. lIpakTHueckoe NpHUMEHEHUE 3IIEKTPOJIN3A: IOJYyYEHHE TaJIOr€HOB,
BOJIOPOJIa, KUCJIOPOJa, LIEJIOYHBIX METAJUIOB U IIENOYEH, a TAaKKe aTIOMUHUS JIEKTPOJIM30M
pacIulaBOB M pacTBOPOB COEOUHEHMM OTUX JJIeMEHTOB. [loHsATHME O ranpBaHOIUIACTHUKE,
rajlbBaHOCTETUH, paMHUPOBAHUU LIBETHBIX METAJIIOB.

Jlemoncmpayuu.

e PacTtBOpeHue cepHON KHUCIOTHI 1 aMMHAUYHOW CEJIUTPHI U (PUKCAIUS TEIUIOBBIX SIBICHHIMA
JUISL 3TUX MIPOLIECCOB.

e B3auMoaelcTBUs pPacTBOPOB COJSHOM, CEpPHOM M YKCYCHOM KHCIOT OJMHAKOBOM
KOHIEHTPAllUU C OJMHAKOBBIMM KyCOUKaMM (TpaHyjamMH) LMHKAa M B3aMMOJEHCTBHE
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, ILUHKA, dKeJe3a) C pPacTBOPOM
COJITHOM KHCIIOTBI, KaK IpPHUMEp 3aBUCUMOCTH CKOPOCTH XMMHUYECKHUX PEAKIHUN OT
IPUPOJIbI BEILIECTB.

e BzaumopaelicTBue pacTBOpPOB THOCYJIb(aTa HATPUS KOHUEHTPALMU W TEMIEpaTyphl C
pacTBOPOM CEPHOMN KHUCIIOTHI.

e  MopenupoBaHue «KUIISIIETO CIOS».

e lcnonb3oBaHWe HEOPraHMYECKMX KaTalu3aTOpPOB (coyied jkene3a, MoauAa Kauus) U
OPUPOJHBIX OOBEKTOB, COJEpXKALIMX KaTaja3dy (cblpoe Msico, KapTrodensb) i
Pa3IoKEeHUs NEPOKCHUIA BOJOPOIA.

e BzauMmojeicTBHE IIMHKA C COJSIHOM KHUCIOTOW HHTpPATOM cepedpa, Kak MpUMepb
OKHCITUTEIbHO-BOCCTAHOBUTEIFHON pEeaKLUi U peakliuu OOMeHa.

e KoHcTpynpoBaHue MOJAEIH IEKTPOIU3EPA.



e BuzaeodparMeHT ¢ IPOMBIIIIEHHOW YCTAHOBKH ISl TOJTYYEHUSI aTIOMUHUSI.
JlabopamopHule onvimul.
e lmmroctpanus npaswia beproie Ha MpakTHKE — MPOBEACHHUE peaknuii ¢ 00pa3oBaHUEM
0caJKa, ra3a v BOJbIL.
e ['eTeporeHHbli KaTaJu3 HAa MPUMEPE PaA3NIOKEHUS MEPOKCHIA BOAOPOJA B MPUCYTCTBUU
JMOKCH/Ia MapraHIia.
e Cwmemenue paBHoBecus B cucteme Fe3* + 3CNS™ «» Fe(CNS)a.
e lcnpiTaHne MHAMKATOPAMHU CPEABI PACTBOPOB COJIEU PA3JIMYHBIX THUIIOB.
e OKHUCIHUTENHHO-BOCCTAHOBUTEIIbHAS peEaKlus W peakius OoOMeHa Ha MpuMepe
B3aUMO/IeHCTBUA pacTBOPOB cynbaTta Meau(ll) ¢ xene3om u pacTBOPOM IIETOYH.
Ilpaxmuueckas paboma.
e Pemrenue sKkCepUMEHTAIBHBIX 33/1a4 110 TeMe « XUMHUECKask PeaKIus.

BemecrBa u ux coiicrBa (9 yacos)

Mertamel. Pu3MYECKHE CBOMCTBA METAJUIOB, Kak (YHKIMA WX cTpoeHus. JleneHue
METaJUIOB Ha TIpPYNNbl B TEXHUKE M XUMUU. XHUMHUYECKHE CBOMCTBA METaUIOB U
AIIEKTPOXUMHUYECKUN pAn HanpsokeHud. [lonsatue o MeramioTrepMuu (QJIFOMHUHOTEPMHUH,
MarHueTepMHH U Jp.).

Hemeramnsl. biaropogueie rasel. Hemertamnel kak oxuciaurtenu. Hemeramnel kak
BOCCTaHOBUTENHU. Psan anexTpooTpuniatenbHOCTH. HEepTHBIE WM 6J1arOpo/IHbIE Ta3bl.

Kucnorel Heoprannueckue u opraHudeckue. KuciaoTrsl ¢ TOYKM 3pEHMS aTOMHO-
MOJIEKYJIIPHOTO yueHHsl. KUCIOTBI ¢ TOUKM 3pEHUsi TEOPUH SJIEKTPOJIUTHUECKONW TUCCOLUALINU.
Kucnorsl ¢ TOUkM 3peHHs NPOTOHHOM Teopuu. OOIIME XUMUYECKHE CBOICTBa KHCIOT.
Knaccudukanus Kkucior.

OcHoBaHUsI HeOpraHu4eckue U opraHudeckue. OCHOBaHMSI C TOYKH 3PEHUS aTOMHO-
MOJIEKYJSIPHOTO  ydeHus. (OcCHOBaHMsI C TOYKM 3pEHHS TEOPUM  DJIEKTPOJIUTHUECKON
nuccouuanuu. OCHOBaHUS € TOYKM 3peHUs MpoToHHOM Teopuu. Kiaccudukanus ocHOBaHMI.
XVMMHYECKUE CBOWCTBA OPraHUUECKUX U HEOPraHMYECKUX OCHOBaHUM.

AMdoTepHble CcOeIMHEHUs HEOpraHW4Yeckue U opraHudeckue. Heopranuueckue
am(oTepHbIe COETUHEHUS: OKCHUJIBI U TUIPOKCHU/IBI, — UX CBOMCTBA U Nojiy4deHue. AMpoTepHbIe
OpraHNYEeCKHUE COCANMHEHMS HAa IPUMEPE aMUHOKUCIIOT. llenTuasl n nentuaHas CBA3b.

Comu. Knaccudukarus coneit. XXEcTkocTh BoAbI U crocoObl e€ ycTpanenus. [lepexon
KapOoHaTa B rujpokapooHaT u oopaTHo. OO1IMe XUMUYECKUE CBOWCTBA COJIEH.

Jlemoncmpayuu.
Komnexnus metannos.
Konnekuus HemeTaos.
B3anmozaenicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
Bcnplika TEpMUTHOM CMECH.
Bcnpimka u€pHoro nopoxa.
BrITeCHEHME raJIOT€HOB U3 UX PACTBOPOB JIPYTMMHU raJIOr€HAMHU.
B3anmoaeiicTBre mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCJIOTHI U aMMHUaKa
(«apIM 0€3 OTHS»).
[TonyueHue aMMHaKka U U3y4EHHUE €TI0 CBOMCTB.
e Pa3yiMuHbIC Clly4ad B3aUMOJCHCTBUS PACTBOPOB COJICH AIFOMUHUSA CO IIEIOYBIO.
e [losydyenue xE€CTKOU BOJBI U YCTpaHEHUE €€ )KECTKOCTH.
JlabopamopHvie onvimul.
e [lonydyeHue HepacCTBOPUMOTrO THAPOKCUIA U €0 B3AMMOACHCTBHUE C KUCIOTOM.
e lccrnenoBanue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM W YKCYCHOM  KHCIIOT
KareJIbHBIM METOIOM IIPH UX pa30aBICHUH BOIOM.
e [lomyuyenue aMmpOTEpHOrO THIPOKCUAA U U3YUCHUE ETO CBOWCTB.
e [IpoBeneHne KaueCTBEHHBIX PEAKLIUM 110 OMPEIEICHUIO COCTaBa COJIU.

Ilpakmuyeckas paboma.

e PelieHune sKCIEPUMEHTANIBHBIX 3aa4 10 TeMme «BelecTBa u uX CBOKWCTBAY.



Xumusi 1 coBpeMeHHoe o6uecTso (4 yaca)

[IpousBoacTBO aMmmuaka U Metanoda. [IoHATHE 0 XMMUYECKON TEXHOJIOTUU. XUMUYECKUE
peakIuu B MPOM3BOJCTBE aMMHaKa W MeTaHoia. O01mas kiaccupuKarmoHHas XapaKTEPUCTHKA
peaKkuuii CUHTE3a B MPOU3BOACTBE ITUX MPOAYKTOB. HayuHble MPUHLIMIIBL, JIEKAIIUE B OCHOBE
MPOU3BOACTBAa aMMHUaKa U MeTaHoja. CpaBHEHHE TUX MPOU3BOJICTB.

XuMH4ecKasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIel KyJIbTyphl deloBeka. MapKupoBKa
YIAKOBOYHBIX MAaTEpPHAIOB, JJICKTPOHHMKHA U OBITOBOM TEXHUKH, SKOJOTHMYHOIO TOBapa,
MPOAYKTOB IMUTAHUS, STUKETOK 110 YXOIY 3a OJICKIO0M.

Jlemoncmpayuu.

e  Mojenb NPOMBIIUICHHON YCTAHOBKH MOJYYEHUS] CEPHOM KUCIIOTHI.

e Mojenb KOJIOHHBI CHHTE3a aMMHaKa.

e BunaeodparMeHTHI U CIAiIbl O CTETICHH SKOJOTHYECKOW YUCTOTHI TOBapa.
Jlabopamopuvie onvimoi.

e l3ydyeHMe MApKUPOBOK pA3JIMYHBIX BHUIOB MPOMBIIUIEHHBIX W IPOJOBOJBCTBEHHBIX

TOBapOB.

®opMa MPOMeKYTOUHOT0 KOHTPOJISI 3HAHUI 00yJaIOIIUXCS

JlocTuKeHre TUYHOCTHBIX PEe3yJbTaTOB OIICHHBAETCS Ha KaueCTBEHHOM YpOBHE (0e3
OTMETKH).

ChopmupoBaHHOCTH METANpPEAMETHBIX U MPEIMETHBIX YMEHUH OlleHUBaeTcs B Oarnax
0 pe3yJIbTaTaM:

* TEKyIIEr0 KOHTPOJIsI (YCTHBIC U MMUCHbMEHHBIE ONPOCHI, JIA0OPATOPHBIC M MPAKTUICCKUE
paboThl, TBOpYECKHE paboOThI, HamucaHue pedeparoB, yueOHBIE HCCIEIOBAaHHUS U y4eOHBIC
MIPOEKTHI, 3aJ[aHHsI C 3aKPBITHIM OTBETOM M CO CBOOOHO KOHCTPYHPYEMBIM OTBETOM — TIOJTHBIM
¥ YaCTMYHBIM, HHIWBUIYyadbHbIE M TPYMIOBbIE (OPMBI OILIEHKH, CaMO- U B3aWMOOILICHKA,
pednexcus u ap.)

* TEMATUYECKOU OIICHKHU (BBIMOJIHEHHE KOHTPOJBHBIX padOT MO OTAEIbHBIM TeMaM JBa
paboThI B o).

Ilnanupyembie pe3yJbTaThl 0CBOeHHUS y4eOHOro npeameTa « Xumus» B 11 knacce
OOyueHue XMMHMU B CpeJHEN IIKoje Ha 0a30BOM YPOBHE MO JIaHHOMY KYypCy CIIOCOOCTBYET

JOCTHKEHUIO O0YYAIOIIUMHUCS CIEIYIONINX JUYHOCHBIX PE3YIbIMAm o8,

1) 4yyBcTBa TOPAOCTH 3a POCCHHCKYK) XHUMHYECKYH0 HayKy M OCO3HAaHHE POCCHHCKOI
TpaXXIaHCKOW UICHTHYHOCTH — 6 YEeHHOCMHO-0OPUEHMAYUOHHOU chepe;

2) 0co3HaBaTh HEOOXOJIMMOCTh CBOCH MMO3HABATEIBHOM JICATEIILHOCTH U YMEHHE YIPABIIATH €I,
TOTOBHOCTb U CIIOCOOHOCTh K CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEH >KU3HU; MOHUMAaHHE
BRXHOCTH HENPEPHIBHOTO 00pa3oBaHUs Kak (DAaKTOpPYy YCIEIIHOM MpodecCHOHATbHONU H
OOIIIECTBEHHON JACATEIBHOCTH, — 68 NO3Has8amenbHoU (KOTHUTUBHOW, WHTEIIEKTYaIbHOM)
cghepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajIbHEHIIEH 00pa30BaTEIbHON TPACKTOPUH HITH ChEeph
npohecCHOHANEHOM NeSTENILHOCTH — 6 mpy0o8oll cghepe;

4) HenpusATHEC BPEIHBIX MPHUBBIYEK (KYpPeHHS, YIOTPEOJEHHS aaKOrojs M HApKOTHKOB) Ha
OCHOBE 3HAHMH O TOKCHMYECKOM M HApKOTHYECKOM JIEHCTBMM BEUIECTB — & cghepe
300po8bechepedcenus u 6e30nacH020 00Pa3a HCU3HU;

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMHU CpeHEH HIKOJBI Kypca

XUMUH SIBISIFOTCSL:

1) wucnonv3oeanue OCHOBHBIX METOJOB TMO3HaHWs (ONpEAEICHUE HCTOYHHKOB Y4YeOHOH W
Hay4YyHOU MH(OpMaIHH, TOJTydeHrne 3TON nH(pOpMaIny, €€ aHalu3, U YMO3AKJIIOUEeHHUS Ha €ro
OCHOBE, W3rOTOBJICHHE U TIpe3eHTalus WH(OOPMANUOHHOTO TMPOAYKTa; TPOBEACHUE
JKCIIEpPUMEHTa, B TOM 4YHCI€ W B TMPOIECCe HCCIeI0BATENbCKON N1eATeIbHOCTH,
MOJICTTMPOBAHUE M3YYaeMbIX OOBEKTOB, HAOMIOJCHHWE 32 HUMH, WX H3MEpeHHe, (uKcanus



pe3ysibTaToB) U UX NpuMeHeHue N TIOHHMaHUS Ppa3JIMYHBIX CTOPOH OKpY’Karollei
JIEHCTBUTEIIFHOCTH,

2) @radeHue OCHOBHBIMH WHTEJUICKTYAJIbHBIMH OIEpAIMSIMHU (aHAJIH3 M CHHTE3, CPAaBHCHUE U
cucTeMmarusanus, o0O0OIIeHHe U KOHKpeTH3alus, KIacCUpUKalus U TIOHCK aHaJIOroB,
BBISIBJICHHE MPUYMHHO-CIICIICTBEHHBIX CBS3€H, (OpPMYyJIMpOBKAa THIIOTE3, UX MHpPOBEpKAa M
(dbopMyIUPOBKa BEIBOIOB);

3) nosnanue OOBEKTOB OKPYXAIOUIETO MHUpa B IUIAHE BOCXOXKICHUS OT a0CTPAaKTHOTO K
KOHKPETHOMY (OT 00ILIero 4epe3 YacTHOE K €IUHUYHOMY);

4) cnocobHocmb BHIIBUTATH MIICH U HAXOIUTh CPEACTBA, HCOOXOAMMBIC TS UX JTOCTHIKCHHS,

5) ymenue QopmynaupoBaTh LENM W ONPENCNATh 3aJadyd B CBOCH [O3HABATEIbHOW
NESTEIbHOCTH, OIPEENIATh CPENICTBA AJIsl JOCTHIKEHHUSI LIeJIeH U pellieHus 3a1ay;

6) onmpedensmv  pa3HOOOpa3HBIC HCTOYHUKU  MOJYYCHHS  HEOOXOAMMOH  XMMHUYECKOW
uH(pOpMallMK, YCTAaHOBJIEHHE COOTBETCTBUS COACpKaHUS U (QOpPMBI IPEICTaBICHUS
UH(POPMALIMOHHOTO MPOAYKTa ayAUTOPHUH;

7) ymenue TPOAYKTHBHO OOIIAThCS W B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOM
NEeSITeIbHOCTH, YYHUTBHIBATH IO3WIMH JAPYTHX YYAaCTHHKOB JIEATEILHOCTH, A(PPEKTHBHO
pa3pemiath KOHQIUKTHL;

8) comoerocmb K KOMMYHUKAIMU (IIPEACTABIIATh PE3YJIbTaThl COOCTBEHHOH MO3HABATEIbHOM
JESTENIbHOCTH, CIBIIIATh U CIYIIATh OMIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO TO3UIIHIO);

9) ymenue WMCHONB30BATH CpPEACTBA MH(OOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
(manee — UKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX 337124 C
coOmoieHneM  TpeOOBaHWI ~ JPrOHOMHUKH,  TEXHUKM  O€30MaCHOCTH,  TUTHCHBI,
pecypcocOepexeHus, MPaBOBbIX U STUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHO O€30MacHOCTH;

10) 6radenue SI3BIKOBBIME CPEACTBAMHU, B TOM YHCIIC U S3BIKOM XUMHH — YMEHHUE SICHO, JIOTUYHO
U TOYHO M3JIaraTh CBOIO TOYKY 3pEHUS, UCIIOJIb30BaTh a/ICKBaTHBIC SI3BIKOBBIE CPEICTBA, B
TOM YHCJI€ U CHMBOJIbHBIE (XUMUYECKHE 3HAKH, POPMYJIBI U YPABHEHHS).

Ilpeomemnvimu pesynomamamu W3y4eHUs XUMUU Ha 0a30BOM YpPOBHE Ha CTyIEHHU
cpenHero o0miero 00pa3oBaHus ABISAIOTCA CIEIYIOIINE PE3YIbTATHI.

. B no3naBare/ibHOI cepe:

1. suanue (noHumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB U BaXHEHIIMX TEOpUil Kypca
OpTaHUYECKOH U 001Iel XUMUU;

2. ymeHue HaONIONATh, ONHUCHIBATh, (DUKCHPOBATH PE3YJIbTATHI M JENAaTh BHIBOABI HA OCHOBE
JEMOHCTPALIMOHHBIX U CAMOCTOSITENIEHO MPOBEAEHHBIX dKCIIEPUMEHTOB, UCIIOJIB3YS JUIsl 3TOTO
PpOAHOM (PYCCKUM WIIM MHOM) SI3BIK U SI3bIK XHMUH;

3. ymeHue KIacCU(PHUIMPOBATH XUMUYECKUE HJIEMEHTHI, IPOCThIE BELIECTBA, HEOPTaHUUECKUE U
OpraHUYECKHUE COCTMHEHUS, XUMUYECKHUE MPOLIECCHI;

4. ymeHue XapakTepu3oBaTh OOIIME CBOWCTBA, MOJYYCHHUE M MPUMEHEHUE HW3YyUYEHHBIX KJIAacChl
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB U UX BAKHEHIINX MpeCTaBUTENEH;

5. onucvieams KOHKPETHBIC XUMHUYECKUE DPEAKLUHU, YCIOBUS HX IMPOBEACHUS U YIPaBICHUS
XUMHUYECKHMH MPOLIECCaMU;

6. ymenue TIPOBOAMTH CAMOCTOATENBHBIM XMMHUECKHMH HKCIEPUMEHT U  HaOI0AaTh
JEMOHCTPAIIMOHHBIA  3KCIIEpUMEHT, (UKCHPOBATH pe3yibTaTbl W JeNaTh BBIBOABI U
3aKJIFOUYEHHUS 110 pE3yJIbTaTaM;

7. npoeHo3upoéams CBOMCTBA HEM3YUECHHBIX BEUIECTB 10 AHAJOTUU CO CBOWCTBAMHU M3YYEHHBIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;

8. onpedensmb WCTOYHUKH XHMHYECKONH HH(OpMAIMu, mNoay4daTrh €€, MPOBOIUTH aHAIN3,
M3TOTaBIMBATh NHGOPMAITMOHHBIN MPOIYKT U MPEACTABIATH €T0;

9. ymemv noavzoeamvcs 00S3aTENBHBIMUA CIIPABOYHBIMH MaTepuanamu: [lepuonndeckoit

cucteMor  xuMmuyeckux  anemeHToB [ V1. MengneneeBa, Tabnuueld = pacTBOPUMOCTH,

JIEKTPOXUMHUUYECKUM PSIOM HANpPSDKEHUH METAIJIOB, PSAOM AJIEKTPOOTPUIATENbHOCTH — JJIst

XapaKTEpUCTUKU CTPOEHUS, COCTAaBa U CBOMCTB aTOMOB XUMHUYECKUX 3eMeHTOB |—IV nepuonos

1 00pa30BaHHBIX UMHU IMPOCTHIX U CIOXKHBIX BEILIECTB;



10. ycmanoenenue 3aBUCUMOCTH CBOWCTB W TNPUMEHEHHUS BaXHEUIIMX OPraHUYECKUX
COEMHEHUH OT UX XMMHUYECKOTO CTPOEHMsS, B TOM YHCJE U OOYCIIOBIEHHBIX XapaKTEpOM 3TOTO
CTpOEHUs (TIpeeIbHBIM WM HeTPEACIbHBIM) U HATHYUEM (DYHKIIMOHAIBHBIX TPYIII;

11. mooenuposanue MoneKkyn HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB;

12. nonumanue XMMHYECKOW KapTHHBI MHUpa KaK HEOTHEMJIEMOH YacTH LEIOCTHOM Hay4YHOH

KapTUHBI MUDA.

Il. B 11eHHOCTHO-OpUeHTAUHOHHOH cdepe — dhopMupoBaHHEe COOCTBEHHOW MO3UIMH TPH
OLICHKE IOCJEACTBUM U OKPY’KAIOLIEH Cpenbl ACSITEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C
IPOM3BOJICTBOM U NepepaboTKON XUMUYECKUX MPOAYKTOB;

I1. B TpynoBoii chepe — nposedenue XUMHUYECKOTO IKCIIEPUMEHTA; pa3eumiie HABBIKOB
yueOHOIl, MPOEKTHO-NUCCIIEA0BATENBCKON U TBOPUYECKON AESATEIbHOCTU NP BBIOJHEHUU
MHAMBUAYAJIbHOIO IPOEKTA 110 XUMUH;

B cdepe 3m0poBoro odpaza KuzHU — cobar00eHue TIpaBUl 0€30MMacHOr0 OOpaIeHus ¢
BElleCTBaMM, MaTepHUajaMy; OKa3aHUE NEPBON MOMOIIU IIPU OTPABJICHUSAX, 0KOrax U TpaBMax,
IOJYYEHHBIX B pe3yJbTaTe HapyIIEeHUs MpPaBUI TEXHUKUH O€30MaCHOCTH IIpH paboTre ¢
BEIIECTBAMH U1 JIA0OPATOPHBIM 000PYI0BAHUEM

Yu4eGHO-MeTOAMYeCKOE U MAaTepHAJIbHO-TEXHHYeCKoe o0ecneueHue:
Y4eOHO-MeTOIMYEeCKUI KOMIUIEKT Juld M3ydyeHus Kypca xumuun B 10—11 xkmaccax
0a30BOTO YpOBHSI, CO3/IaHHBIN aBTOPCKUM KOJUIEKTUBOM 107 pykoBojacTBoM O. C. I'abpuensna,

COJICPKUT, KpOME yUeOHBIX IOCOOUH, yueOHO-METOINYECKHUE U TUIAKTHIECKHE TOCOOuSI.

YMK «Xumus. 11 knace»

1. Xumusa. 11 knacc: yue6. mis oOmieoOpaszosar. opranmzamuii / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CnaakoB. Xumms. 10 xmacc. ba3oBelii ypoBeHb. YueOHUK. — M.:
IIpocsemenue, 2019

2. 0. C. T'abpuensn u ap. Xumus. 11 knacc. bazoBblil ypoBenb. MeTtoauueckoe nocooue.

3. O. C. I'abpuens, C. A. CnaakoB. Xumus. 11 knacc. bazoBsiil ypoBenb. PaGouas tetpasp.

4. O. C. I'abpuensn, U. B. Tpuryouak. Xumus. 11 knacc. ba3zoBelit ypoBeHb.

5. DnektpoHHas Gpopma yuyeOHUKa

HNupopmannonHbie cpeacrsa
1. http://www.alhimik.ru ITpeacraBiaeHbI clieayONMe PyOPHKH: COBEThI aOUTYPHUCHTY, YIUTEIO
XMMHH, CIIPAaBOYHHK (OYEeHBb OOJbIIas moJ00OpKa TaOJUI] U CIIPABOYHBIX MaTEPHAIOB), BecEnast
XHMHUS1, HOBOCTH, OJTUMITHA]IbI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUYCCKUX CBEIICHHN )
2. http://www.hij.ru/ Xypnan «Xumus ¥ KU3Hb» TOHITHO U 3aHUMATEIBHO PAaCCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.
3. http://chemistry-chemists.com/index.html DnexTponnslit xypHan «XUMUKH U XuMus». B
)KypHaJie TPEICTABICHO MHOXECTBO OIBITOB MO XHUMHHU, COACPKUTCS MHOTO 3aHHMMATEIbHOM
UH(OpMAIINH, TO3BOJISIOIICH YBJICYb YYCHUKOB IKCIIEPUMEHTAIBHON YaCThIO MTPEAMETA.
4. http://c-books.narod.ru JIutepaTtypa 1mo Xumumu.
5. http://1september.ru/. Xypnan «IlepBoe ceHTAOps» s y4uTeneil u He ToubKo. B HEM
NPE/ICTABICHO OOJBIIOE KOJMYECTBO PabOT YYEHHKOB, B TOM YHCIIC M HCCIIEAOBATEIHCKOTO
Xapakrepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOABHBIN MOPTAI CO CCHUIKAMHU
Ha 00pa3oBaTeNIbHBIC CANTHI 10 XUMUH.
7. www.periodictable.ru COopuuk craTeii 0 XHMHYECKHX JJIEMEHTAaX, HWJUTIOCTPHPOBAHHBIN
IKCIIEPUMEHTAMH

MarepuaibHO-TeXHHYeCKoe odecriedeHne Ka0nHeTa XuMun
e HarypanbHbie OOBEKTHI

XUMHUYECKUE PEAKTUBBI U MATEPUATIBI

XuMHYecKast TabopaTopHast IOCY/1a, armapaThl v MPHOOPHI

Mopnemu

YuebHble ocoOHst Ha eYaTHO OCHOBE


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

e  DKpaHHO-3BYKOBBIE CpeJICTBa O0YUCHHS

TexHnuyeckue cpeacTsa 00y4yeHusi 1 yueoOHoe 000pya0BaHue:
- KJIaCCHAsi MarHUTHAas J0CKa;
- UHTEPAaKTUBHAs JJOCKA;
- IEpCOHAJIBLHBIM KOMIIBIOTED;
- MyJIbTUMEJIMUHBIA MPOEKTOP;
- HarJIIIHbIE IIOCOOUS;
-MHUKpPOJIa0OpaTOpuu JJisi MPOBENCHUS TMPAKTUYECKUX paboOT U JIEMOHCTPALMOHHBIX
OTIBITOB.



"3 monoxxeHust 0 paboueld mporpamme:
Pabouas mporpamma Kypca XUMHH JIsi OCHOBHOM IIIKOJIBI pa3paboTaHa B COOTBETCTBUU C

®enepalibHBIM rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM 00111eT0 00pazoBanus. B
Hell TaKkKe YUUTHIBAIOTCS OCHOBHBIC UJICH U MOJIoKeHUs [IporpaMMbl pa3BUTHS U

(bopMUPOBaHUS YHUBEPCATHHBIX YIEOHBIX ACUCTBHIA TSI OCHOBHOTO OOIIETO 00pa30BaHUsI.

2.4. INosichumenvHas 3anucka pabo4muX MporpaMM, pa3padaTbiBAEMbIX B COOTBETCTBUH
¢ ®I'OC HayaJbHOro 001IEr0o M OCHOBHOIO 001Iero o0pa3oBaHusi, BKJIIOYACT B ceOs
CBEJICHUS:

- 0 JIOKyMEHTaX, Ha OCHOBE KOTOpPHIX pa3paboTaHa paboyas mporpamMma, a HMEHHO:
denepanbHOM TOCYAAPCTBEHHOM 00pa30BaTEeIbHOM CTaHIAPTE HAYAIBHOTO 00IIero (OCHOBHOTO
obmiero) oOpa3oBaHMs; OCHOBHOW 00pa3oBaTelbHONW MpOTpaMMe HAYaIBHOTO  OOIIEro
(ocHoBHOTO 00111€T0) 00pazoBanuss MOV Jluneit Ne 7; mpumepHO# nmporpamme Ajsl HayaabHON
(OCHOBHOI) MIKOJIBI C YKa3aHHEM HAaMMEHOBAHHS MPEIMETA, MECTA U TOJla U3AaHUs); aBTOPCKOH
nporpamme (pu HaIW4KK) (C yKa3aHHEeM aBTOpa, MECTa U Tofa U3/IaHUA);

- 0 LeJISIX | 3aJ[a4aX, PeIIaeMbIX TPHU pealin3aiui padbodeil mporpaMmsl;

- 00 o01meit XxapakTepucTuKe yu4eOHOro MpeameTa;

- 0 KOJIMYECTBE Y4eOHBIX 4acOB, HA KOTOpOE paccuMTaHa pabodas MporpaMma, B TOM YHCIIE
KOJIMYECTBE YAaCOB JUIsl MPOBEACHUS KOHTPOJIBHBIX, JTa0OPAaTOPHBIX, MPAKTUYECKUX paldoT,
AKCKYPCHUI, TPOCKTOB, UCCIECTOBAHUH (T.€. MecTe y4eOHOT0 MmpeaMeTa B yueOHOM TUTaHe);

- ONMCaHUE cojAep)kaHus ydyeOHoro mpenmera (MHpopMalnMs O HPUMEPHOM paclpeseleHun
4acoB I10 TEMaM JONyCTHMA);

- 0 opMe MPOMEKYTOUHOM M HTOrOBOM aTTecTalMM ydaluxcs (coriacHo YcrtaBa U (WIIN)
JIOKaJIbHOTO akTa Jluues (mpu Hau4un);

- 0 IUIAHUPYEMBIX pe3yJbTaTax OCBOCHHUS Yy4eOHOTrO IpeAMeTa B 4YacTU MPEIMETHBIX,
JMYHOCTHBIX, METANPEIMETHBIX PE3yJIbTaTOB;

- 00 yueOHO-METOAMYECKOM M MaTePHUATbHO-TEXHNYECKOM 00CCIICUCHUH:

- 00 y4eOHO-METOIMYECKOM KOMILIEKTE,

- 00 yueOHO-UH(POPMAIIMOHHBIX peCypcax,

- 0 TEXHUYECKUX Cpe/ICTBaX 00yueHHs U y4eOHOM 000pYyI0BAHUHU.

2.7. KanenmapHo - TeMaTHYECKOE TUTAHUPOBAHKE YJIEKTHBHOTO Kypca, B T.4. CETEBOTO,
cnenkypca, (hakynabTaTHBa, JOMOJHUTENBHOTO IpEAMEeTa, MPaKTUKyMa, yu4eOHOW MpaKTUKH
COJIEpKUT MHGOPMAITHIO TT0 hopMe:

Ne | Haumenosn Tema Kox- OnemeHnTtsl | TpeGoBaHus Bun J/3 | Jlata
aHue ypoka BO CoJIepKaHu K YPOBHIO KOHTPO npo-
pasnena (3aHATH | 4YacoB s MOATO- TSl BeJIe
nporpamm s) TOBKH yua- N3mepu HUS

BI ITUXCST Teu

T o 9 4

HoR e




2.8. KanenmapHo - TeMaTuyeckoe IUIAHUPOBAHHWE Kypca MPOEKTHON WM
HCCIIEIOBATEIbCKON ACATEIBHOCTH COJACPKHUT HHPOpPMALIUIO 1O hopMe:

[ara

Oran ®dopma u IIpOB

. | Komn p TpeboBanus P

Haumeno- | npoekTHoOH BUJL Dneme- K VDOBHIO e-

BaHUE Wi JeSITeNIbHOC HTBI yp JE€HU
YecT- MOATO-

Ne | paspmena | uccnepgoBare TH coaepxka /3 |
o BO TOBKH yua-

nporpamm JBECKOMN yyanmxcs, HUS | d
4aco X CS

MBI JIeATETLHOCT dbopma nla
B . (pe3ynbTar)

u 3aHATUN alkK

H|T

2.9. KajeHaapHo-TeMaTH4ecKoe IJIAHHPOBaHHMe Y4eOHBIX KYPCOB B KJaccax,
peaqu3yiux (eaepajbHblii roCyIapcTBEHHbI 00pa3oBaTe/ibHbIN CTAHAAPT HAYAIBHOTO
o0rmiero o0pa3oBaHus, YTBEPXKICHHBIHN MpuKka3oM MuHucTepcTBa 00pa3oBaHus U Hayku Ne 373
o1 06.10.2009 r. 1 ocHOBHOTrO 00111eT0 00pa30BaHUs, YTBEPKIEHHBIA IprKa3oM MUHUCTEPCTBA
oOpa3zoBanus ¥ Hayku Ne 1897 ot 17.12.2010 r. conepkKuT uHpopMalmio 1o popme:

Haumeno | Ne Tema | Onement | Buasl TpeGoBanwmsI K YPOBHIO MOATOTOBKHU | I/
BaHUE YPOK | ypoka | bl JIEATEIILHO oOyJaromuxcs 3
pasnena a, colepxa | CTH

nporpamm | aara HUS yYaluxcs

bl

npeaAMETH | MCTAIIPCAM | JIMYHOCTH
bIC CTHBIC bIC

B TteMarmdyeckoM IJIaHMPOBAaHUM YKa3blBACTCA KOJUYECTBO 4YacOB, OTBOAMMBIX Ha
OCBOEHHE KAXKIOM TEMBI.

KanennapHo-reMaTH4eCcKO€ IUIAHUPOBAHHWE [0 AHIVIMMCKOMY  A3BIKY COIEPXKHUT
JnononHuTenbHylo rpady «ComuokynbTypHass wuHpopmanus». KanengapHo-TeMaTuieckoe
IUTaHUPOBAHME 0 Teorpaduu coaepKUT AONOIHUTENbHYIO rpady «IIpakTuueckue paboTh».

HaumenoBanue pa3zzena nporpaMMbl MOKET OBITh 3aIIMCaHO TOPU3OHTAIBHOMN CTPOKOM.

4. Odopmienue padboueii mporpaMmmbl

4.1. TuTynbHBIA JTUCT U MOSICHUTENIbHAS 3alKcKa pabodel mporpaMmsl oopmisiercs B
COOTBETCTBUHU C 1.2 HacTosulero Ilonoxenus.

4.2. Texct Habupaetcs B popmare TekcToBoro pegakropa Word mpugrom Times New
Roman, pasmep mpudra B pasnene «llosgcuurenbHas 3ammcka» - 11-12, B pasnpene
«KanennapHo-reMaTuueckoe IUIaHUPOBaHUEY - OT 9 10 12, BeIpaBHUBAHME 10 LUUPHUHE, JIUCTHI
dopmara A4.

4.3. KanennapHo-TeMaTH4YeCKOE IJIAaHUPOBAHUE MPEACTABISETCS B BUAC TAOJIUIIBI.




