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3a ocHOBy pabouell mporpamMMbl B3siTa THporpamma kKypca xumuu s 10-11 xmaccos
obmieoOpaszoBatenbHbIX yupexaeHuit (aBrop B. B. Jlynuna), pexomenmoBanHas JlemaprameHTOM
00pa30BaTeNIbHBIX MPOTPaMM M CTaHJAPTOB o01ero oopazoBanusi MunucrepcTBa oopasoBanus PO,
oryOnrkoBaHHas U3aTensCTBOM «/JIpoda» B 2019 rony (pabouast nporpamma k siuaun YMK B. B.
Jlynuna : yueO6HO-MeToanueckoe nocobue / B. B. Epemun, A. A. Jlpo3nos, 1. B. Epemuna, 3. 1O.
Kepumos. — M. : [Ipoda, 2021.

YueOHO-MeTOANYECKOE O0ecIIeueHHe.

. Epemun B.B. Opranuueckass xumusi: ydeOHUK a1 10 kimacca (06a30BbIid ypOBEHB)
obmeoOpasoBarenbHbIX yupexaenuil/ Epemun B.B., Kyzpmenko H.E., Tepenun B.1., [lpoznos A.A.,
Jlynun B.B.; mon pex. Jlyauna B.B. — M : Jlpoda, 2021. — 207, c.

. Epemun B.B.: yueOnuk ans 11 kiacca (6a30BbIii ypoBeHb) 0011e00pa3zoBareabHbIX
yupexxaenuit/ / Epemun B.B., Ky3smenko H.E., Tepennn B.U., [Ipo3znoB A.A., Jlyaun B.B.; oz pen.
Jlynuna B.B. — M : [Ipocda, 2021. — 224, c.

. bazoBbiit ypoBenb. 10—11 knaccsl : Pabowast mporpamma k nmuaun YMK — B. B.
Jlynuna: yueOHo-MeTonndeckoe nocodue / B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, 3. IO.
Kepumos. — M. : JIpoda, 2019.— 104, c.

. Epemun B.B. Opeanuveckas xumus: yueoHuk ons 10 xnacca (yenyonennviii yposeHn)
0bweobpasosamenvuvix yupesxcoenui/ Epemun B.B., Kysbmenko H.E., Tepenun B.H., /[po3ooe A.A.,
Jlynun B.B.; noo peo. Jlynuna B.B. — M : JI[poga, 2019. — 448, c.

o Epemun B.B.: yuebnuk o1 11 kaacca (yenyonennwvlii ypogens) 0ouieodpazosamenbhbix
yupexcoenuii/ Epemun B.B., Kyzomenxo H.E., Tepenun B.U., /[pozooe A.A., Jlynun B.B.; noo peo.
Jlynuna B.B. — M : [I[pogpa, 2019. — 480, c.

. Yenybnennwuii yposenw. 10—I11 knaccol : Pabouas npocpamma x aunuu YMK  B. B.
Jlynuna: yuebno-memoouueckoe nocooue / B. B. Epemun, A. A. /Ipozoos, U. B. Epemuna, 3. IO.
Kepumos. — M. : Jlpogha, 2017.— 324, c.

JlanHbIll Kypc ydamuecs HM3y4yaroT IOCIe Kypca XMMHUH A 8-9 KiaccoB, IZ€ OHH
MO3HAKOMWJIMCh C BKHEHIIMMU XMMHUYECKUMHU MOHATUSAMH, HEOPTaHUYECKUMHU U OPTraHUYECKUMU
BELIECTBAMU, IPUMEHSIEMBIMU B IPOMBILIUIEHHOCTH U ITOBCEIHEBHOM JKU3HMU.

Pabouass mporpamMmma 1o XUMHUHM A YpOBHS cpeaHero oodmiero ob6paszoBanus (10-11 kiaccer)
HalpasJIeHa Ha pealn3altio CIEAYOIMX Heled U 3a1a4:

. OCBOCHHE 3HAaHUN O XUMHUYECKOM COCTAaBIAIOIIEN €CTECTBEHHOHAyYHOW KapTHUHBI
MHpa, B&XKHEHIINX XUMUYECKUX ITOHATUAX, 3aKOHAX U TEOPUsIX;
. OBJIaZICHHE YMEHUSIMU IPUMEHSTH IMOJyYeHHbIE 3HAHUS JIJIs1 OObSICHEHUS

paSHOO6pa3HBIX XHUMHUYECKUX SIBICHUI U CBOMCTB BCIICCTB, OLICHKU POJIM XUMHHU B pa3BUTHU
COBPCMEHHBIX TEXHOJIOTHM U IMMOJIYYCHHHU HOBBIX MaTCpPHAJIOB;



° Pa3BUTHUC TMMO3HABATCIIBHBIX HWHTCPCCOB U HUHTCIJICKTYaJIbHBIX CHOCO6HOCTCﬁ B
MPOLIECCE CAMOCTOATEIBHOTO NMPUOOPETEHUS XUMUYECKUX 3HAHUM C MCIOJIB30BAaHUEM DPA3IUYHBIX
MCTOYHUKOB UH(GOpPMAIINH, B TOM YHCII€ KOMIBIOTEPHBIX;

o BOCIIUTAHUC y6e)KI[eHHOCTI/I B NIO3UTUBHOHU pojin XUMHHU B KU3HHU COBPCMCHHOTI'O
oOmiecTBa, HEOOXOJUMOCTH XUMHUYECKH TPAaMOTHOTO OTHOLICHHS K CBOEMY 370pPOBbIO U
OKpY>KaroLLEn Cpeae;

o MPUMEHEHHUE MOJMYyUYEHHBIX 3HAHUM M yMEHHH [Uisi O€30IacHOr0 MCHOIb30BAHUS
BCIICCTB U MATCPHAJTIOB B 6BITy, CEIBCKOM XO3SMCTBE M Ha MMPOU3BOACTBC, PCIICHUA IMPAKTHYCCKUX
3aJlau B MOBCEHEBHOM KU3HU, IPEIYNPEKICHUS SBICHHM, HAHOCSIIUX BPeJl 3I0POBBIO YEIOBEKa U
OKpY>Karollen cpele.

1. OcoGeHHOCTH coiep KaHusl 00y4YeHHs] XMMHUH B CPeIHel mKoje

B cucreme cpennero oOmiero o0pa3oBaHUS XMMHUIO OTHOCAT K IIpeIMETHOM obiactu
«EctectBennbie Hayku». OCOOCHHOCTH coAepXaHHs OOy4YeHHS XHUMHH B CpEIHEH IIKoje
00ycCIIOBIIEHBI CTIeLU(UKON XUMUM KaK HayKd M [TOCTABICHHBIMU 3aja4aMHU.

OCHOBHBIMH HpO6HCMaMI/I XHUMHU ABIAKOTCA:

L4 HU3YUCHHUC COCTaBa U CTPOCHUS BCIHICCTB, 3aBUCUMOCTHU UX CBOMCTB OT CTPOCHH,
L4 MOJIy4YCHHE BCIICCTB C 3aIaHHBIMU CBOIZCTB&MPI;
L4 HCCICOOBAHHUC 3aKOHOMepHOCTeﬁ XUMHNYCCKUX peaKI_II/Iﬁ nu HYTeﬁ yHpaBJICHUA UMHU B

HEJIAX NOJIYYCHUS HCO6XOIII/IMI)IX YCJIOBCKY BCIICCTB, MATCPHUAJIOB, SHCPTHUH.

HOBTOMy B IIporpaMMme 10 XMMHUH HallJIM OTPAKCHUC OCHOBHLIC COACPKATCIILHBIC
JIMHHUH

o «BEIIECTBO» — 3HAHMS O COCTABE U CTPOCHHH BEILIECTB, UX BAXKHEHIINX (PU3HUCCKUX
M XMMHYECKHX CBOMCTBAaX, OMOJIOTHYECKOM JICHCTBUU,

L «XUMHUYECKasd pCakuusa» — 3HaHUA 00 YCIOBUAX, B KOTOPBIX TMIPOABIAIOTCA
XHUMHUYECKHE CBOMCTBA BCIICCTB, crocobax yHpaBJICHUA XUMHYCCKUMU ITPOICCCAMHU;,

J «IIPUMEHEHUE BEUIECTB» — 3HAHWS U ONBIT NPAKTUYECKON JIEATENbHOCTU C
BElIECTBaMH, KOTOpble HanOoJiee 4acTo yHOTPEOISIFOTCS B MOBCEIHEBHOW >KU3HH, IIHPOKO
HCIIOJIb3YIOTCS B IPOMBILNIEHHOCTH, CEIBCKOM XO35IIICTBE, HA TPAHCIIOPTE;

o «SI3BIK XUMUMW» — CUCTEMa Ba)KHEUIINX NOHATHA XUMHUU U TEPMHUHOB, B KOTOPBIX OHU
OIHCHIBAIOTCS, HOMEHKJIaTypa HEOPraHUYECKUX U OPraHMUYECKUX BEIIECTB, T. €. UX Ha3BaHUS
(B TOM uuciie U TpPUBHMAJIbHBIE), XMMUYECKHE (OPMYJbl U ypaBHEHMs, a TakXe MpaBHiia
nepeBosia MH(OpMaIuU C POJHOTO WM PYCCKOTO SI3bIKA Ha SI3bIK XMMHMU U 00paTHO.

B pesynbrare uzydyeHus yaeOHOTo npeameTa « XMMUsH BBITYCKHUK CPETHEH IIKOJIBI OCBOUT
cofiepaHue, crocoOcTByoIIee (OPMUPOBAHHUIO MTO3HABATEILHOM, HPABCTBEHHONW M 3CTETUYECKOMN
KYJIbTYpbl. Y4Yalluhcsd OBJIAJICET CUCTEMOM XHUMHUYECKHMX 3HAHUM — TOHATHSIMH, 3aKOHAMH,
TEOPUSAMHU M SI3BIKOM HAyKHM KaK KOMIIOHEHTAMHM €CTECTBEHHOHAyYHOW KapTUHBI Mupa. Bce 310
MO3BOJIUT €My C(OPMUPOBATH HA OCHOBE CHUCTEMBI TMOJYUYCHHBIX 3HAaHUM HAyYHOE MUPOBO33PCHHE
Kak ()yHJaMEHT [IEHHOCTHOTO, HPABCTBEHHOTO OTHOIIEHUS K MPUPOJIE, OKPYKAIOIIEMY MHUPY, CBOCH
KU3HH W 370POBBIO, OCO3HAaTh pOJIb XUMHUYECKOW HAyKH B TO3HAaHUU W MpeoOpa3oBaHUH
OKpPY’KaIOIIIeT0 MHpa, BhIPAOOTaTh OTHOIICHHWE K XHMHH KaK BO3MOXHOW obOnactu Oymymieit
COOCTBEHHOMU MPAKTUYECKOH JCSITEIHHOCTH.

YcBoeHue coepkanust yueOHOro rpeiMera « XuMus» 00ecrednT BhITYCKHUKY BO3MOXKHOCTb
COBEpIIEHCTBOBATh M Pa3BUBATh MO3HABATEIbHbIE BOZMOKHOCTH, YMEHUE YIIPABIATH COOCTBEHHOM
MO3HABATENILHOU JIEATENbHOCTBIO; HHTEIJIEKTYaJ IbHbIe U PEPIEKCUBHBIE CIIOCOOHOCTH; MPUMEHSATh
OCHOBHBIE MHTEJIJICKTyaJIbHbIE OINEpaIliH, TaKue Kak (JOpMYJIMpPOBAaHUE THIIOTE3, aHAIN3 U CUHTE3,
CpaBHEHHEe, 0000IIeHne, CHUCTeMAaTH3allvs, BbISBICHHE NPUYNHHO-CIEICTBEHHBIX CBS3eH s



M3Y4YEHUs CBOMCTB BEILIECTB U XMMHUYECKHUX PEaKIIMi; UCIOIb30BaATh PA3IUYHbIE MUCTOUHUKHU IS
MOJTyYEHUs] XUMUYECKOW MH(POPMALIMK; CAMOCTOSITENIbHO INIAHUPOBATh U OPraHU30BbIBATh Y4eOHO-
MO3HABATENBbHYIO  JIEATENIbHOCTh,  pPa3BUBATh  MCCIEIOBATEIbCKUE, KOMMYHUKATUBHBIE U
MH(OPMAIIMOHHBIE YMEHHUSI.

Oco0OeHHOCTH CTPYKTYpPBI U JIOTMKH MOCTPOEHUS Kypca XMMHH HAIJIM CBOE OTPa)KCHHUE B
y4eOHUKAX JIMHUH, KOTOPHIE OTIMYAIOTCS OT AHAJIOTHMYHBIX COYETAaHWEM HAYyYHOW CTPOTOCTH
U3JIOKEHUS U IIUPOKOW HANPaBIECHHOCTHIO HA MPUMEHEHHE XMMHYECKHX 3HAHUN B MOBCEIHEBHOI
KU3HU U B XKU3HU oOmiecTBa. B ydeOHHMKAX peamu3yercss CHCTEMHO-IEATEIbHOCTHBIN IOAXO,
nexamuii B ocHoBe ®I'OC. DToT moaxo OpUEHTHPOBAH Ha KOHKPETHBIE PE3YJIbTaThl 00pa3oBaHus,
KaK CHCTEeMOOOpPa3yIOIMi KOMIIOHEHT CTaHJapTa, I1e Pa3BUTHE JMYHOCTH YYaIlIEerocss Ha OCHOBE
YCBOCHMSI YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI, MO3HAHUS U OCBOCHHUS MHUpPA COCTaBIAET LENIb U
OCHOBHOM pe3ysbTar 00pa3oBaHMUsL.

N3yuenne xumun B 10 u 11 kinaccax noctpoeHo no auHeiHoi cxeme. B 10 knacce nznaraercs
Marepuan OpraHmyeckoil xummuu, a B 11 Kilacce — HeopraHuyeckass XUMMs, OOILas XUMHUS,
XUMHNYCCKasA TCXHOJIOI'HA. HOCHGI[HI/IG TJIaBBI y‘-Ie6HI/IKa 11 xJacca 3HAKOMSAT IIKOJIBLHUKOB C
IIPUMEHEHHEM XUMHUH B OKPY’KaIOIIeH )KU3HU U Ha CIIyK0e 00I11eCTBY.

Cucremaruueckuii Kypc opraHuyeckod xumuum B 10 kimacce mnpenBapser pasned,
HaIpaBJICHHBIN HAa 0000IIEHUE U TTOBTOPEHUE MOJIYYEHHBIX B OCHOBHOM IIKOJIE 3HaHUM. B HEM Takke
JAOTCS T€ CBEJCHHUS U3 OOIIe M HEOpPraHM4eCcKON XUMHH, KOTOpble HEOOXOAMMBI ISl W3y4EHUs
OpraHNYeCKOM XMMHH, HO HE BOLLIM B IIPOrPAMMY OCHOBHOM HIKOJIBI. Kypc OopraHM4eckond Xxumuu
MIOCTPOEH TpaAuLMOHHO. OH HAUMHAETCS C OCHOBHBIX IOHATUM OpPraHUYECKOM XHMHH, 3aTeM
M3JIaraeTcsl CTPYKTYpHas TEOPHUsl OPTaHMYECKUX COCIMHEHHM, PACCMAaTpUBACTCS UX DIEKTPOHHOE
ctpoenue. [loTom H3yuaroTcs BaKHEHIIME KJIACChl OPraHMYECKUX COEIMHEHUM: YIIEBOIOPOIbL,
KHCIIOPOJCOEpXkKAIUE COEAMHEHUsI, a30T- U cepocoepxkaiiue coeauHeHus. CucteMaTruiyeckoe
U3JI0KEHUE CTPOCHHUS U CBOMCTB OPraHUYECKUX COCAMHEHMI MO3BOJISET MEPEHTH K OMOIOTHYECKH
aKTUBHBIM BELLECTBAM — YIJIEBOJaM, KUPaM, OeJIkaM U HYKJIEMHOBBIM KHCIOTaM. 3aKaHYUBACTCS
KypC OpraHM4ecKOil XUMHUU PacCKa3oM O TOJIMMepax U UX MCIIOJIb30BaHUU B OBITY U B TEXHUKE.

MaTCpI/IaJ'I o HeopFaHquCKOﬁ xumun B 11  Kiacce N3y4acTCcd B CJIC,ZLYIOH_[eﬁ
IOCJICA0OBATCIbHOCTHU. Cuaugana PACCMOTPECHBI 2JICMCHTBI-HEMETAJIJIBI, 3aTEM JJICMCHTBI-MCTAJIJIbI.
I/IByquI/IC QJICMCHTOB-MCTAJIJIOB IMPEABApsACT pa3nci, CHCTCM&THI%HPYIOIHHﬁ O6IJ_II/Ie CBOMCTBa
MCTAJJZIOB — 3JICMCHTOB U IMPOCTBIX BEIICCTB, a TAKKC paCCKaSBIBaIOHII/H\/JI O CIlJIaBax. PaCCMOTpCHI/Ie
0611_[6171 XUMHHU HAYUHACTCS CO CTPOCHHUA aTOMa U XUMHUYECKOM CBsI3u. Ha ocHOBe TTOJIYUYCHHBIX 3HAHUM
IOKOJIbHUKH 3HAKOMATCA CO CTPOCHHUEM BCIICCTBA, U3YyYalOT PA3JIMUYHBIC BU/IbI XHUMHYECKOM CBs3U,
BKJIFO4ass MEKMOJICKYIIAAPHBIC, U OCHOBHBIC THUIIBI KPUCTAJUIMYCCKUX PCHICTOK IMPOCTBIX BCIICCTB U
HOHHBIX COCIUMHCHUMN. 3arem CJICOYyCT Marcpural, paCCKaSI)IBaIOHlI/Iﬁ 0 3aKOHOMCPHOCTAX IMPOTCKAHUA
XHUMHUYCCKHUX peaKHHﬁ. 3,[[60]: COYETAIOTCS CBEACHUS U3 XHUMHUYECKOM TCPMOJUHAMUKHU U XUMHYECKON
KHUHCTHUKH, TTO3BOJIAIONIUC IMOHATH, ITOYEMY M KaK MNPOTCKAIOT XUMHUYCCKHUE PCAKIHUU. CHG}IYIOHI&?I
TEMa KypCa WINIKHOCTPHUPYET NPHUMCHCHUC ITOJYUCHHBIX 3HaHUH O 3aKOHOMCPHOCTAX TPOTCKAHUA
XHUMHUYCCKHUX peaKuHﬁ Ha IMPAKTHKE. Peun HICT O Pa3JINYHBIX THIIAX XUMHWYCCKUX IMMPOU3BOJACTB.
I/IByquI/IC IOKOJIBHOT'O KypCa XUMHHU 3aBCPIIACTCA paCCKa30M O MPUMCHCHUN XUMHUUYCCKUX 3HAHUI B
Pa3INYIHBIX 00J1acTaxX HAaYKHU U TCXHHUKH.

Mertonuueckuil anmapar y4eOHUKOB BKJIIOYAeT WHCTPyMEHTapui, oOecreyuBarouluil He
TOJIBKO OBJIAJICHUE NPEAMETHBIMH 3HAHUSIMU U YMEHUSIMH, HO M JUYHOCTHOE Pa3BUTHE ydalllUXCs.
OH nomoraet popMHpOBaTh HHTEPEC K HayKe, UyBCTBO FOPAOCTH 32 OTEUECTBEHHYIO HAYKY, 3HAKOMUT
C BKJIaJIOM POCCUHCKHUX YUEHBIX B Pa3BUTHE XUMHHU, CIOCOOCTBYET YCBOCHHUIO HOBBIX 3HAHHI, TOUCKY
u nepepaboTKe HOBOM MH(OpPMaLIUH.

Baxxnas POJIb OTBOAUTCA ACMOHCTpPAUMOHHBIM OIIbITaM, J'Ia60paTOpHI)IM U IPAKTUYCCKHUM
pa60TaM, KOTOPBIC  XAPAKTCPU3YIOT OSKCIICPUMCHTAJIBHBIC ACICKTbI XWMHUHU W  PAa3BUBAIOT
MPAKTUYCCKNUE HABBIKU yUallluXCH. B KOHIIC yqe6HHKOB IMPUBOAUTCA CHp&BO‘-IHI:Iﬁ Marcepual.

BOHpOCH, 3aaa4r M 3aJlaHus, MPCAJIOKCHHBIC IS 3aKPCTIJIICHUA 3HAHUH B KOHIIC KaXXA0ro
naparpaq)a, SABJIAIOTCI PA3HOYPOBHCBBIMHU, B TOM YHUCIIC HpO6J'ICMHBIMI/I u MCTalpCAMCETHBIMU,



paccuMTaHbl Ha aKTUBHYIO DPOJIb YYallerocs, Ha pelICHHE MpOoOJIeM B PEAlbHBIX XKHU3HEHHBIX
cutryauusix. Ocoboe BHUMaHME yAESeTCS OpraHU3aluu MPOEKTHOH IeATENbHOCTH IIKOJIbHUKOB U
PUOOPETEHUIO OIBITA YYACTHUS B TUCKYCCHUSX.

MecTto y‘l66HOF0 npeamera «XHuMHS» B y‘leﬁHOM IJIaHe

B yuebHOoM miaHe cpeaHeW IIKONIbI y4eOHBIM HpeaMeT «XUMHUs» BKIIOYEH B paszel
«EcrecTBeHHBIE HAYKN».

[Tporpamma yueOHOTO mpeamera «XUMHUSD» ISl cpeaHero oomiero o0pa3oBaHus paccuuTaHa
Ha:

67 4 — 0a30BbIil ypoBeHb (1 4 B Heemo): 4 KOHTPOJIBHBIX paboThl, 2 TPaKTHYECKHE paOOTHI.

IInanupyemble pe3y/ibTarThl.

PesynbTaTsl 00yueHus: 1 OCBOCHUSI COIEPKAHUSI Kypca XUMUU

JlesiTensHOCTh 00pa30BaTENBHOTO YUPEKIEHHS 00111ero 00pa3oBaHus B 00yUe€HUU XUMUU B Cpe/I-
Hel (1oJIHOM) OOIIeH 1MIKoJIe HallpaBjieHa Ha TOCTHKEHUE 00yJarOIUMUCS CISAYIOIUX Pe3yIbTa-
TOB:

e JIMYHOCTHBIX:

1. B IICHHOCTHO-OPUEHTALMOHHON c(epe — YyBCTBO TOPAOCTH 32 POCCHUCKYIO XUMHUECKYTO
HayKy, TYMaHU3M, [eJIeyCTPEMIEHHOCTh, BOCIHUTAHHE OTBETCTBEHHOTO OTHOIICHHS K IIPH-
poze, 0co3HaHHE HEOOXOIUMOCTH 3aIUThI OKPY’KArOIIEH Cpe/ibl, CTPEMIIEHHE K 3[0POBOMY
o0pa3y >KU3HH;

2. B TPYIOBOI chepe — roTOBHOCTH K OCO3HAHHOMY BHIOOPY JajbHeIIel 00pa3oBaTenbHOM
WK TpodecCrOHAIBHON TPAeKTOPUU;

3. B IIO3HaBaTENbHOM (KOTHUTHBHOM, HHTEIUIEKTyallbHON) chepe — yMeHHUe yIpaBisITh CBOEH
MI03HABATENIBHOM JEATEIbHOCTBIO.

. MeTaﬂpe}IMeTHbIX:

1. wucmnonb3oBaHHE YMCHHﬁ 1 HAaBbIKOB pa3JIMYHLIX BUJI0B IMO3HaBaTeIbHOM ACATCIBHOCTH,
IMPUMEHCHUN OCHOBHBIX MCTOAOB ITO3HAHUA (CI/ICTGMHO-I/IH(bOpMaIII/IOHHHﬁ aHaJInu3, MOJcC-
J'II/IpOBaHI/Ie) AJI1 U3YUCHUS pa3JIMYHBIX CTOPOH Oprx(anmeﬁ ,Z[CﬁCTBHTCJIbHOCTH;

2. WCIONb30BaHHE OCHOBHBIX MHTEIUIEKTYaIbHBIX OMepaluii: popMyInpoBaHUe TUIIOTE3, aHA-
JIU3 U CUHTE3, CPAaBHEHHE, 0000IIEHNE, CUCTEMATH3AIIHS, BBISIBJICHUE TPUUYNHHO-CIICICTBEH-
HBIX CBS3€M, IOMCK aHAJIOTOB;

3. YMEHUEC rCHEPUPOBATHE UIACU U ONIPEACITIATE CPEACTBA, HGO6XOJII/IMBIG JJId UX peain3alnu,

4, YMEHUEC ONIPCACIIATDE UEIN U 3aJa4r JCATCIbHOCTH, BBI6I/IpaTI) Cp€aAcTBa pecain3ali HEJIN U
NMPUMCHATH UX HA IIPAKTUKCE,

5. wucHmoiap30BaHHE PA3IMYHBIX UCTOYHUKOB IJIA TTOJTYUCHUA XHUMHYISCKOM I/IH(l)OpMaIII/II/I, IIOHU-
MaHHC 3aBUCUMOCTHU COACPIKAHUA U (pOpMLI OpCACTaBICHUA I/IH(I)OpMaI_II/II/I oT LICJ'IGfI KOMMY-
HUKaIlMA U aJpecaTta.

o IIpeamerHsbIXx:
6 no3HasamenvHou cihepe:

1. AaBaTb ONPCACIICHUA NU3YUCHHBIX HOH}ITI/II‘;I;



2. OIMUCBIBATH JEMOHCTPALUMOHHBIC U CaMOCTOATCIIbHO MPOBCACHHBIC SKCIICPUMCHTEI, UCITOJIb-
3y JIJISl TOTO €CTECTBEHHBIN (PYCCKUH, POTHON) S3BIK U SI3bIK XUMUU;

3. OOBSICHITH CTPOCHHE M CBOKMCTBA U3YYCHHBIX KJIACCOB HEOPTAaHMYECKUX M OPTaHUYECKUX CO-
CIMHECHUM;

4, KHaCCI/I(l)I/IHI/IpOBaTI) HN3YUYCHHBIC 00BEKTHI U SIBJICHUS,

5. Ha0IIOAAaTh IEMOHCTPUPYEMBIC U CAMOCTOSATEIHHO MTPOBOAMMBIE OIBITHI, XUMUYECKUE PeaK-
L[MU, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

6. HCCICO0BATH CBOMCTBaA HCOPraHM4YCCKUX U OPraHUuYCCKUX BCUICCTB, ONIPCACIATE UX IIPUHAO-
JIC)KHOCTHh K OCHOBHBIM KJjlacCaM COCHHHCHHﬁ;

7. 00001IaTh 3HaHUA U JeJIaTh 000OCHOBAHHBIC BHIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHUS
CBOICTB BEIIIECTB;

8. cTpyKTypHpoBaTh yueOHyI0 HH(pOpMAIHIO;

9. wuHTepmpeTupoBaTh HH(GOPMAIUIO, TOTYUYEHHYIO U3 APYTUX UCTOUHUKOB, OLICHUBATH €€
Hay4YHYIO0 IOCTOBEPHOCTB;

10. 0OBSCHATH 3aKOHOMEPHOCTH MPOTEKAHHSI XUMUIECKHX PEAKIIHiA, TPOTHO3HPOBATH BO3MOXK-
HOCTb UX IPOTEKAaHUsI HA OCHOBE 3HAHMI O CTPOCHUHU BEILIECTBA U 3aKOHOB TEPMOINHAMHUKU;

11. oOBSICHATH CTPOCHUE aTOMOB 3JIeMeHTOB [—IV meprona ¢ ncnoap30BaHNEM JIEKTPOHHBIX
KOH(UTrypaluii aToMOB;

12. MmonenupoBaTh CTPOSHHUE MPOCTEUIIINX MOJIEKYJI HEOPTaHUYECKUX U OPTaHMYECKUX Be-
LIECTB, KPUCTAJIIOB;

13. npoBOIUTH pacyeThl 10 XUMHUUYECKUM (POpMyJiaM U ypaBHEHUSM;
14. xapakTepu30BaTh U3y4YE€HHbIE TEOPUU;

15. caMoCTOSTEIBLHO 2106I)IBaTI> HOBOC IJI4 ce0s XUMHYECKOE 3HAaHUC, UCITIOJB3Yd JIA OTOro 10-
CTYIIHBIC UCTOYHUKHU I/IH(I)OpMaI_II/II/I;

6 UEHHOCMHO-0PUEHMAUUOHHOU cihepe:

IMPOrHO3UPOBATH, AHAJIM3UPOBATE U OUCHUBATH ITOCICACTBUA IJI 0pr>1<a}01uel71 Cpeabl OBITOBOM U
HpOPI3BOI[CTB€HHOI>i ACATCIbHOCTH 4YCJIOBCKA, CBSI3aHHOM C nepepa60TK0171 BCHICCTB,

6 mpyooeoii cgepe:

CaMOCTOSITENILHO MJIAHUPOBATh U MPOBOJIUTH XUMUYECKHUI 3KCIIEPUMEHT, COOJII01as IipaBuiia 0e3-
oracHoi paboThI C BelIeCTBaMU U J1a00paTOPHBIM 000pyI0BaHUEM;

6 cd)epe OCHO8 0e30RACHOCHIU JHCU3HEOCAMETbHOCU .

OKa3bIBaThb IEPBYIO ITOMOIIB ITPHU OTPABIICHHUAX, OKOTraxX U JPYTHUX TpaBMax, CBA3aHHBIX C BCIIC-
CTBaMU U J'Ia60paTOpHBIM 06OPYI[0B3HI/IGM.

Kpurepun onieHKH peaAMETHBIX, METAIPEAMETHBIX U JINYHOCTHBIX PE3YNbTATOB. [JoCTHXKEHME JTNY-
HOCTHBIX PE3yJIbTaTOB OIEHUBAETCS Ha KaueCTBEHHOM ypoBHE (6e3 oTMeTkH ). ChOpMUPOBAHHOCTH
METanpeIMETHBIX B MTPEIMETHBIX YMEHHUI OIICHUBACTCS B OaJlIaX MO pe3ysIibTaTaM TeKYIIero, TeMa-
TUYECKOTO U UTOTOBOTO KOHTPOJIS, a TAKXKE MO Pe3yIbTaTaM BBITIOTHEHUS KOHTPOIBHBIX, MPAKTH-
YECKUX U JIA0OPATOPHBIX PabOT.

2. Conep:xanue yueOHOro npeamMera «XumMus» Ha 6a30BOM YPOBHE CpeIHEro o01iero
o0pa3zoBaHust



10 Kaace (6a3a-34 41). 11 Knacc (6a3a-33 u).

2.1. OcHOBBI OPraHU4YeCcKOil XMMHH
Conepxxkanue yueOHoro npeamera «Xummus 10»
O0s3aTe1bHBI MUHIMYM COAEPKAHUS NPOrpaMmbl (0a30BbIii yPOBEHb)

OPITAHUYECKASA XUMUA

Knaccudukanus u HOMEHKIATypa OPraHUYECKHUX COEIMHEHUH. XUMHUYECKHE CBOICTBa
OCHOBHBIX KJIACCOB OPTraHUYECKUX COCAMHEHUH.

Teopust CTpoeHUS OPraHUYECKUX COCAUHEHUH. YTIepoaHblil ckener. Panukansl. OyHKIHO-
HaJbHbIE Tpynmbl. 'oMonoruueckuit psa, romosoru. CTpykTypHast u3oMepusi. TUIIBI XUMUYECKUX
CBsI3€H B MOJIEKYJIaX OPraHMYeCKUX COCIUHEHHM.

VYT1eBoI0pO/Ibl: aIKaHbl, AJIKEHBI U JUEHBI, AIKUHBI, apeHbl. [IprupoaHbie HCTOYHUKH YTIIEBO-
JOPOJIOB: HEPTH U MPUPOIHBIH ras.

Kucnoposnconepxamime COSIUHEHUS: OIHO- ¥ MHOTOATOMHBIC CIUPTHI, ()EHOJ, alIbJICTHIBI,
OJTHOOCHOBHbBIE KapOOHOBBIE KUCIIOTBI, CIIOKHBIE 3(DUPBL, JKUPHI, YTIEBOIBI.

A3oTconepxanife COeTUHEHUS: aMUHbI, AMUHOKHUCIIOTBI, OCIIKH.

[TonuMepsl: IaCTMACCHI, KAYYYKH, BOJIOKHA.

XUMUSA U KU3Hb

Xumusi U 310poBbe. Jlekapcmea, epmenmul, BUMAMUHDBL, 20PMOHbI, MUHEPALbHbBIE BOOUL.
IIpobnemvi, céazanuvie ¢ npuMeHeHUeM J1eKapCmeeHHbIX NPEnapamos.

Xumus u nuwa. Kanoputinocms scupos, 6enxkos u yeneeooos.

Xumusi 6 nosceonegnoti smcuznu. Morwwue u uucmawue cpeocmea. Illpasuna 6e3onachoi
pabomul co cpedcmeamu ObIMOBOU XUMUU.

Xumuueckue e6ewjecmea Kak cmpoumenvhvle U HOOelOUHble Mmamepuansl. Bewecmsa,
UCnONb3yeMble 8 NOAUSPADUU, HCUBONUCU, CKYIbIIMYPE, apXumeKmype.
IIporpamma kypca xumnu 10 knacca. ba3oBblii ypoBeHb
(B.B.EpemuH)

BBenenue (2 1)

XuMus B psly €CTECTBEHHBIX HayK. MeTozabl HayuyHoro no3HaHus. [loBTopeHue u akryanusanus
3HaHUH, NPONUJEHHBIX B §8-9 KII.

Tema 1. Teopusi crpoeHusi U Kiaccupukanus opraHnudeckux Beurectn (44)

IIpenmer opranumueckod xumuu. IlpuyuHBl MHOrOOOpasHsi OpPraHUYECKHX BEIECTB.
CrpykTypHass Teopus OpraHMYeCKUX COEOUHEHHH. VYmieBomoponbl U UX (YHKIMOHAJIbHBIE
npousBogHble. IloHATHe 00 yriepogHoMm ckeneTre W (QyHKIMOHANbHOM rpymme. M3omepus.
T'omonorusi. Homenknarypa opranuueckux BemecTB. [IpuHuunsl QopmupoBaHus Ha3BaHUMN
OpraHudeckux coenuHeHui. Kimaccudukanys opraHu4eckux peaxkiuii.

Jemoncrpanuu. 1. Paznoxenue caxapa. 2. Komnexkiusi opraHn4ecKux BEIIECTB U MaTepUasoB.
3. Mozaenu opraHuYECKUX MOJIEKYIIL.

Tema 2. YriieBonopoasl (8 1)

A 1 x a H bl. [OMOnIOrMYecKkuil psa ankaHos. M3oMepus 1 HOMEHKIAaTypa ankaHoB. Dusndeckue
CBOMCTBa ajKaHOB. XMMHMUYECKHE CBOWCTBA aJKaHOB (FOpPEHME, PEaKIUU 3aMEeUIeHHs, MMUPOIIU3,
neruapuposanue). [Ipumenenue.

A 11 X e H bl. DTHWIeH— CcTpoeHHe U ¢usndeckue cpoicTBa. [lomyuyeHue sTuneHa B
MPOMBIIIJIEHHOCTH  (IETHAPUPOBAaHMWE 3TaHA) M B JlabopaTtopuu (AETHaparanys 3TaHoJa).
XuMuYeckue CBOWCTBa (ropeHue, OpoMHpOBaHHE, T'HApaTanus, MOJIUMEpHU3alHsi, OKHUCICHHE) U
IIPUMEHEHHE dTHIIEHA. Peakiuy npucoenHeHus K romosoram 3tuieHa. [Ipasuno MapkoBHUKOBA.
[ToHsiTHE O NMEHOBBIX YINIEBOAOPOAAX.

A 1 K ¥ H bl. AIETWIEH KaK NPEICTaBUTENb AJIKMHOB. PU3NYECKUE CBOWCTBA allETUIIEHA, €T0
nosyyeHue. XUMHUYECKHE CBOMCTBa (TopeHue, OpoMuUpOBaHUE, TUApaTalus, TpUMEpU3alus) U
IIPUMEHEHHE AllETUIICHA.

ApoMaTudYecKuEeyriaeBoOI0poabl. beH3on — cTpoeHue u pu3nyecKue CBOICTBa.




XuMHuUeckrue CBOMCTBa OeH30a (ropeHre, HUTpOBaHue, OPOMUPOBAHKE) U €T0 TPUMEHEHHE.

HemoHcTpaiuu. 1. bpomupoBanue rekcana Ha cBeTy. 2. [opeHue mMeTaHa, 3THiIeHa, alleTHUICHA.
3. OTHOIIEHNE METaHa, 3TUJICHA, alleTUJICHA U OEH30J1a K pacTBOpaM NepMaHraHara Kajaus 1 OpoMHOI
BoJe. 4. [Tosyuenue sTueHa peakueil Jeruaparalnuy 3TaHoua, aleTUIIeHa — FHIPOIN30M KapOuaa
KaJIbLHsl.

JlaGoparopHbie ombIThl. 1. CocTaBieHHE MOCICH MOJICKY] alkaHoB. 2. B3ammoneincrBue
asikaHoB ¢ 6pomoM. 3. CocraBieHue Mojieneld MOJIEKyYJ HeMPeaeIbHbIX COSTMHEHNH.

Kontpoabnasi padora Nel. «YriieBogopoab».

Tema 3. KucJiopoacoaepxxaime u a30Tcojep:xaniue opranndeckue coequHenus (154)

C o u p 1 bl. [oMOOrMYeCKU PsI IPENENBbHBIX OJHOATOMHBIX CHUPTOB. Pusznueckue u
XUMHUYECKHe (rOpeHue, OKUCICHUE B ajbJerujl, AeTujparanus) cBoicTBa 3TaHojia. [lomyudeHue
(Opo>xeHMe IVIIOKO3bI, T'MJApaTanys 3TWIEHA) U IpUMEHEHHe 3TaHosa. Tokcuueckoe AelcTBUE
METaHOJa M 3TaHOJa HAa OpraHu3M. MHOIOaroMHbIE CIHPTHI. DTWICHIIMKOIb W IIHLEPUH Kak
IIPECTaBUTEIM MHOTOATOMHBIX CIIMPTOB. KauecTBeHHas peakiys Ha MHOITOaTOMHBIE CIIUPTHI.

® e H 0 1. PuU3nyeckue U XMMHUYECKHUE CBOMCTBA B CPaBHEHUHU CO crnupraMu. lIpumenenue
¢denona. KauecTBeHHble peakiuu Ha (heHo.

A npneru bl DopManbaerua u aneTaibIeru/1 Kak IpeICTaBUTENN allbJAETUI0B. XUMHUECKHE
CBOMCTBa (peakiusi OKUCICHHs B KMCJIOTY U BOCCTaHOBJIEHUS B cniupT). KauecTBeHHbIE peakiuy Ha
KapOOHUJIBHYIO TPYIIILY.

KapOoHoBB €KUCITOTBHL. MypaBbHHas U YKCYyCHash KHUCIOTHl KaK MpocCTeiiine
IPEJCTaBUTENIN NPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOICTBAa YKCYCHOM KHMCIOTBI
(B3auMOJEICTBUE C METAJUIaMU, OKCHJIaMU METAJIJIOB, THIPOKCHIAMU METAJJIOB U COJIAMU; PEaKLus
srepudukanun). [lonyueHne 1 npuMeHeHUEe YKCyCHOW KHUCHIOThI. [lanbMUTHHOBas U CTeapUHOBas
KHCJIOTBI.

CnoxHbled dupbluxUp bl. ClioxkHbIE 3DUPBI KAK IPOLYKTHl B3aUMOIEHCTBHSI KUCIOT CO
cuptamu. [uaponu3 ciaokHbIX 3¢upoB. [IpuMeHenne ciaoxHbIX 3PupoB. KUPBI KaK CIIOKHBIC
3(UpHl NIMLIEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenbHbIE M AKUBOTHBIE KHUPBI, UX COCTaB,
pasnnuue B cBoiicTBaX. OMBUICHHE XUPOB. MbLa.

Y raeB o a sl [louatue o0 ymieBonax. [oko3a Kak IpeAcTaBUTENb MOHOCAaXapHJIOB.
Bbpoxenue rroko3sl. DoTocuHTe3. 3HaUSCHUE U IPUMEHEHHE TII0OK03bl. Caxapo3a Kak NpeACTaBUTENb
nucaxapunoB. Kpaxman W memnono3a Kak MpeaCcTaBUTENM noaucaxapunoB. VX crpoeHue,
ouonoruueckas poib. ['uaponus nonucaxapuos. [Ipumenenne nonucaxapuios.

A M 1 H bl. CTpOeHHE 1 CBOICTBa aMUHOB. AMHMHBI KaK OpraHMyeckue ocHoBaHHsL. OcOOEHHOCTH
aHWJIMHA M €r0 XMMHMYECKHE CBOMCTBA (B3aUMOCIHCTBUE C COJITHONW KHCIOTOW W OPOMHOM BOJOM).
[Tonyuyenue anununa no peakunn H.H.3ununa. [Ipumenenue anunmnHa.

AMUHOKHUCITOTSH. benku I[NUIUH 1 alaHuH Kak NpeICTaBUTENN MPUPOAHBIX
AMMHOKHUCIIOT. AMUHOKHUCIIOTHI KaKk aM(OTepHble OPraHu4YeCcKUe COECAMHEHUs (B3aUMOJIEHCTBHE CO
mienoyaMu M kucioramu). OOpa3zoBaHue mnonunenTuaoB. benku kak nomunentunsl. CTpykTypa
OenkoBbIX Mosiekya. CBoiicTBa OenkoB (ropeHue, TMIAPONU3, IIBETHbIE peakiuu). buomorunueckas
pOJIb GEJIKOB.

I'eneTnueckas CBA3b MEXKIY KJIACCAMH OPraHUYECKUX COSAUHEHUN.

[ToHsATHE O r€HETHYECKOM CBA3M M T€HETUYECKUX PSAax.

Jemonctpammu. 1. Okwucienwe »TaHona B anpieruia. 2. KauecTBeHHBIE peakuuud Ha
MHOT0aToOMHble cnupThl. 3. PacTBopuMOcTh ¢eHona B BoJe MpH OOBIYHOM TeMieparype U Mpu
HarpeBanuu. 4. OcaxxneHue (eHona u3 pactBopa (EHONATa HATPUS MO JACHCTBHEM YIIIEKHUCIOTO
raza. 5. KauectBeHHble peakuuu Ha ¢eHon. 6. Peaknusi cepebpsiHoro 3epkana. 7. OkucieHue
D1r0K03bI TuapokcuioM meau (I1). 8. Peakuus anununa ¢ 6pomHoit Bojoid. 9. KauecTBeHHas peakuus
Ha kpaxmai. 10. Komnexmus amunokuciot. 11. JlokazarenbcTBo HaMU4YUs PyHKIMOHAIBHBIX TPYIII B
pacTBopax aMHMHOKHUCIOT. 12. PacTBopeHue u ocaxkaenue OenkoB. 13. L{BeTHble peakiuu 6enkoB. 14.
I'openune nTuubsero nepa v MEpPCTIHOW HUTH.

JlaGoparopuble onbIThl. 1.CBoiicTBa 3THUIOBOrO cnupta. 2.CBoiicTBa mmuepuHa. 3.CBoiicTBa
YKCYCHOM KUCNOThI. 4.CBoiicTBa OeH301MHOM KUCHOTHL. 5.I'naponus acnuprna. 6.CBOICTBa [IIOKO3BI.
7.11BeTHBIE peakiuu OEIKOB.

KonrtpoabHasi padora Ne2. «Kucnopoa- u azoTconepxaiiyie OpraHu4eCcKue BeIecTBay.




Tema 4. BAB (2 1)

Tema 5. BoicokomosiekyasipHble BelliecTBa (3 4)

[Tonstne o mnonumepax. [lomuMepu3zanuss ¥ TONMKOHACHCANHUS KAaK METONbl TOTYYCHHS
nosmmMepoB. CoBpeMEHHBIE TIOJIMMEpPHBbIE Marepualbl. [lmactmMaccsl (MOIUMATHIICH, MOJUITPOIIUJIEH,
MOJIUCTUPOJI, TIOJMBUHWIXIIOPU, TONHITWICHTEpeTAIAT), AIacTOMEPhl (KaydyKd, pE3WHA).
CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Hemonctparuu. 1. Komnekuun miactMace, 351acTOMEpOB, BOJIOKOH. 2. [opeHue Heityaouna.

JlaGoparopHbie omnbIThl. 1. OTHOIIEHHWE CHHTETUYECKHX BOJOKOH K pacTBOpaM KHUCIOT H
ILIEJI0YCH.

IIpakTuyeckas pabora Nel. Pacro3HaBanue miacTMace.

[IpakTuueckas padora Ne2. Pacrio3sHaBaHKE BOJIOKOH.

2.2. Conep:xanue yueOHOro npeamera «Xumus 11»
Oos13aTeIbHBI MUHIMYM COlePsKaHUS POrpaMMbl (0230BbIi YPOBEHb)
Tema 1. BemectBo (7 4)

Baxneime NOHATUSA XUMHUH: «aTOM», «MOJIEKYJIa», «OTHOCUTEIbHAS aTOMHAsl MacCa» U «OTHOCH-
TebHAask MOJIEKYJIIpHas Macca». BelecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOro cTpoeHust. Ctpoe-
Hue atoMa. M3otombl. CTpoeHHE 3JEKTPOHHBIX 000JI0UeK aroma. DJIEKTpOHHas KOH(Urypauus
atoMa. Otkpeitue J|. . MenneneeBsim [lepuonnueckoro 3akona. [lepuognueckuii 3akon (hopmy-
muposka /. 1. MenneneeBa u coBpeMenHast popmynuposka). KopoTkuit u jummHHBIN BapuaHThl [le-
puoauyeckoii cucremsl. [leprossl u rpynnsl. 3Hauenue Ilepuoanueckoro 3akona u Ilepuonnueckoit
cucrembl. Hayunsiii nogsur Jl. 1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB,
IIPOCTBIX BEIIECTB, BBICIIMX OKCHUIOB U T'MJIPOKCHIOB B rpynmnax U nepuopax llepnoanueckoit cu-
CTEMBbI (Ha MPUMEPE 3JIEMEHTOB MaJIbIX IEPUOAOB U TJIABHBIX NOArPYM). TUIIBI XUMUUECKOH CBSI3H.
KoBanenrtHas cBsi3b. [JoOHOpHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAaJECHTHOM cBsA3U. MoHHas
CBA3b. THIIBI KPUCTAININYECKUX pelieTOK. PacTBopel. PacTBOPUMOCTB TBEPABIX BELIECTB, )KUIKOCTEN
U ra3oB B Bojie. CiocoObl BeIpa)keHUsI KOHIIEHTpAIlMKU pacTBOPOB. MaccoBasi 1051 pacCTBOPEHHOTO
BenlectBa. Komnouansie pactBopsl. [IprMeps! KOJUIOMAHBIX CUCTEM B MOBCEAHEBHON KU3HU. DJIEK-
TponuTuyeckas qucconnanusa. Kuciaornocts cpeasl. Maankatopel. BogopoaHbIi MoKa3aTelb.

Hemoncmpayuonuvie onvimul. Paznmuunsle popmsl [lepuonnueckoit cucremsr .M. Mennene-
eBa. Dpdext Tunnand. [lonyuyenne u nepexkpucTAIM3AM HOAMIA CBUHIA («30JI0TOM J0XKIbY).
DNeKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB. 3aBUCUMOCTh CTEIIEHH AJIEKTPOJIUTHUECKON TUCCO-
[MAIUU YKCYCHOM KHUCIIOTHI OT pa3zbaBieHus pactBopa. OnpeaeneHre KUCIOTHOCTH Cpebl MPH O-
MOIIY YHUBEPCAILHOIO HHIUKATOPA.

Jlabopamopnvie onvimsi. 1. BoqopoHbIi MoKa3aTens.

Tema 2. XumMunueckue npoueccsi (5 4)

YpaBHeHHs] XUMUYECKUX peakuil 1 pacueTsl o HuM. Kinaccuduxarus XuMudeckux peaxui
B HEOPraHWYECKOH U OpraHnyeckoi xumuu. Peakuuu nonnoro oomena. Ilonstue o ruaposuse co-
neil. KauecTBeHHbIE peakliiy Ha HEOPraHUYECKUE U OpraHUuYecKue BemecTBa. OKUCINTENBHO-BOC-
CTaHOBUTEJIbHBIE PEAKIIMU. DJIEKTPOJIN3 PACIUIaBOB U PaCTBOPOB coieil. ['aqpBaHnYeCKE 371€MEHTHI

U aKKyMYJIATODBI.



Jemoncmpayuonnwvle onvimol. [Ipumepsl peakiinii FOHHOTO 0OMeHa, UAYIINX C 00pa30BaHUEM
0caJKa, raza Wik BoAbl. MeTHO-LIMHKOBBIN rajJlbBAHUYECKUHN JIEMEHT.

Jlabopamopnsie onvimwi. 2. [Ipu3HaKy TPOTEKAHUS XMMHUYECKUX peakIuii. 3. Y CIoBHsI MpOTe-
KaHUs peakiuil noHHOro oomena. 4. KauectBennslie peakiuu. 5. OKUCIUTEILHO-BOCCTAHOBUTEb-
HBIE PEAKIUU.

Ilpakmuueckue pabomol. 1. Pemienne kKaueCTBEHHBIX 3a/1a4.

Tema 3. Heoprannueckasi xumus (4 4)

Krnaccudukanus HeopraHMuecKux BEIIeCTB.

OOmme cBoiicTBa HEMETAUIOB. XUMHUYECKHE CBOMCTBA HEMETAIOB HA MIPUMEPE TaJOTE€HOB.
Hemeramibl kak TUIIMYHBIE OKUCIUTENH. B3anmoneicTere ¢ MeTajlsiaMi, BOJIOPOJIOM U APYTUMH HE-
Metasuiamu. CBOMCTBAa HEMETAJUIOB KaK BOCCTAHOBUTEIIEH.

OO6mue cBoiicTBa METaUIOB. XMMUYECKHE CBOMCTBA METANIOB Kak BOccTaHOBUTeNeH. B3au-
MOJEICTBUE METAIJIOB C HEMETAJUIaMH, BOJOM, KHUCIIOTaMU M PacTBOpaMH colieid. MeTaubl B pu-
pone. DIEeKTPOXUMHUYECKUH psil HanpspkeHuid metaiuioB H.A. bekerosa. [lonyuenue metamio. Me-
tauryprusi. CrutaBel. Koppo3ust MeTauioB Kak OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIN Tporecc. Crio-
COOBI 3aIIUTHl METAJLJIOB OT KOPPO3HUH.

Jlemoncmpayuonuvie onvimsi. B3aumoeicTBue O6pOMHON BOJBI ¢ HOAUAOM Kanus. B3ammo-
JEUCTBHE aTIOMHUHMS C MOAOM. B3anMozeicTBue Meayu ¢ KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTOM.
AnroMoTepMusl.

Jlabopamopnvie onvimul. 6. O3HaAKOMIIEHUE CO CBOMCTBAMU HEMETAJUIOB. 7. BrITecHeHue raio-
T€HOB U3 PacTBOPOB HX coneil. 8. O3HaKOMIIEHHE CO CBOMCTBAaMHU METAJIJIOB U CIIaBoOB. 9. Okpacka
IJTAMEHU COJISIMUA METAJLIOB.

Ipaxmuueckue pabomut. 2. IlonyueHne MeIHOTO Kymopoca.

Tema 4. HayuHble 0CHOBBI XUMHY€ECKOI'0 POM3BOACTBA (5 1)

CkopocTb XuMHUYeCKO# peakinu. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTH peakiuu. O0patu-
Mble peakiuu. Xumudeckoe paBHoBecue. IIpunnun Jle Illarense. Karanus. IlpuHnuner xumunye-
CKOT'0 MPOU3BOACTBA Ha MPUMEPE MTPOU3BOICTBA CEPHOM KUCIOTHI. [[prUpOIHBIi ra3 u pa3BUTHE SHEP-
retuku. [leperonka u kpexkunr Hegtu. KokcoBanue yrns. Bogoponnas snepreruka. [lepcrekTuns
pPa3BUTHSA XUMHYECKON HAYKH M XUMHUYECKOTO MPOU3BOICTBA. XUMUS U MPoOIeMa OXpaHbl OKpYKa-
FOIIEH CpEbI.

Jlemoncmpayuonnvie onvimsl. 3aBUCUMOCTh CKOPOCTH PEAKIIUHA OT MPHUPOJIBI BEUIECTB HA MPUMEPE
B3aUMO/ICHCTBUS pACTBOPOB PA3IMYHBIX KHCIIOT OIMHAKOBOM KOHLIEHTPALIMU C OJMHAKOBBIMHU KyCOY-
Kamu (TpaHyJlaMH) IIMHKA U OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, jKele3a) ¢
pacTBOPOM COJISTHOM KHCIOTHI. B3anmoaeicTBre pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMu THO-

cynbdaTa HaTpUs pa3IMUIHON KOHIICHTPAIIMK U TeMIiepaTypbl. Mojens kunsiiero ciios. Pazinoxxenue



MEPOKCHIAa BOJIOPO/IA C TIOMOIIBI0 HEOPTaHMUECKHUX KaTalIM3aTOPOB U MPUPOIHBIX 00BEKTOB, COEP-
KaIIMX KaTayasy.

Jlabopamopusie onvimwi. 10. CKOpOCTh XMMUYECKOH peakiuu. 11. Xumudeckoe paBHOBECHE.

Tema 5. XuMus B :ku3HM U oOuiecTe (12 4)

Xumus nuim. JlekapcTBenHsle cpeactBa. Butamunel. berroast xumus. Kien. OrGenuBaTenu.
Motomue u unctsmue cpencrsa. CTupanbHble TOPOIIKKA. XUMHUS B CTPOUTENbCTBE. [IUrMEeHTHI 1
kpacku. LlemeHT u 6eToH. XUMUs B CeIbCKOM X03siicTBe. HCeKTHIMIBI B necTunuabl. CpeacTa
3amuThl pactenuil. Penemnentsl. Kocmernyeckas xumus. Buasl TomnmmBa. OkTaHOBOE 4HCTIO OEH3U-
HOB. TpanuunoHHbIe Kepamuieckue MmaTepuanbl. CTeKI0. «3eaeHas XUMHUsL.

Jlabopamopnvie onvimel. 12. 3HaKOMCTBO C MUHEPAIBHBIMU YAOOPCHUSAMU U U3YUYECHUE UX

cBoicTB. 13. Moromue cpeacTna.

3. TemaTuveckoe NJIaHMPOBaHHU e

(10 xiacc)
Ne HaumenoBanue pasaena/ypokoB Komuuect 20P
BO 4acoB
B paszzerne
(B Teme
ypoKa)

1 IToBTOpeHHe M aKkTyanu3anus 3HAHUH 2

1. Xwumwuueckas CBS3b 1)
2. CrpoeHue HEOPraHNYECKHUX BEIIECTB. 1)

2 OcHOBHBIC NOHATHSI OPrAaHUYECKONH XHUMHUH 4
[Ipenmer u 3HaYE€HHE OPTaHUYECKOW XUMHH (1)
CTpyKTypHasi TEOpHUS OPTraHUYECKUX COSTUHEHUH (1)
N3omepus 1)
OCHOBHBIE KJIacChl OPraHUYECKUX COEINHEHHH 1)

3 YrieBoaoponasl 8
[Tpenensuble YB. AnkaHsl. 1)
[{ukoamIKaHbl. 1)
Hemnpenensubie YB. AnkeHsl. (1)
AJKaJueHBI. 1)
AJKUHBIL. 1)
ApoMaTHUeCcKHe YIIICBOTOPO/IBIL. 1)
['omosnoru 6eHzona. 1)
O06o061IeHne o TeMe « YIieBOAOPOABD. @




4 Kucaopoa- u A3orcogep:kammue 15
CrupTsl @
XUMHUYECKHE CBOMCTBA U TOJyYCHUE CITUPTOB 1)
MHOroaroMHbI€ CIIUPTHI 1)
DeHOoIBI @
ANbIErupl ¥ KETOHBI 1)
KapOoHOBBIE KUCIIOTHI 1)
XuMHUYeCKHE CBOMCTBA KapOOHOBBIX KUCIIOT, TPUMECHEHHE 1)
CrnoxHble 3pUpHI 1)
Kupbr @
VrieBopl. MoHOCaXapu b, 1)
Jlrcaxapuabl ¥ TOJIMCAaXapHIbI. 1)
['eHeTnyeckas CBSI3b MEXKAY KUCIOpocoAep amuMu Y B 1)
AMUHBI (1)
AMUHOKHCIIOTBI 1)
Benku 1)

5 Buosornyeckn akTHBHBIE OPraHUYeCKHE BelllecTBa 2
BAB, poJib B IPUPOJIE U )KU3HHU YEIIOBEKA. 1)
BurtamMuHEIL. 1)

6 BbicokoMoJiekyIsipHbIe COeTUHEHUsI 3
[MTonumepsl 1)
[TonnmepHbIe MaTepuabl (1)
KouTtposbHas pabora 1mo kypcy «Opranudeckast XUMHUs» 1)
Hroro 34

(11 kaacce)
Ne HaumenoBanue paszesnalypokoB Konmyects 90P
0 4acoB B
paszzene (B
TeMe
YpOKa)

1 BemecTBo 7
ATOMBI, MOJIEKYIIbI, BEIIECTBA 1)
Crpoenwne aroma 1)
XHUMHYECKHUE CBA3U. ATperarHble COCTOSIHHSI BEIIECTBA 1)
TICXM 1)
PacTtBopsI 1)




Komnnongnsie pacTBopbl

1)

DnekTpoiauTudeckas auccounanysi. MHAuKaTopbl (1)
XuMHYeCKHe MPOLecchl 5
VYpaBHEHUS] XUMUYECKUX PEAKIIUI U paCYEThI TI0 HUM 1)
Perienue 3a1a4 mo ypaBHEHUSIM PEaKIUii 1)
Peakiiuu HOHHOTO 0OMeHa (D)
KauecTBeHHBIC peakIuu D
OBP. DieKTpoIN3 pacIuIaBOB (D)
OO0urue cBOiiCcTBa METAJLJIOB 4
Kraccudukariust XUMUYECKUX PEaKIHii 1)
[IpocTeie BemecTBa. MeTasuibl. (1)
XMMHUYECKHE CBOMCTBA METAILIOB (1)
Meraibl B mpupose. Metautyprus. 1)
OCHOBBI XHMHY€CKOT0 MPOU3BOJICTBA 5
CKOpOCTh XUMUYECKHX PCAKI[Hi Q)
XUMHUYECKOE paBHOBECHE (1)
XUMHUYECKHE TIPOU3BOJICTBA (1)
Hedts Q)
I'a3. [lpuponHas sHepreTuka (1)
Xumus 4 )KU3Hb 12
XUMHUS TATIH @
JlekapcTBEHHBIE CpE/ICTBA (1)
KocmeTnyeckue u naphroMepHbie CpencTBa 1)
BerroBast xumust Q)
XuMHUsI B CTPOUTEIIHCTBE 1)
XUMUsI B CEIBCKOM XO3SICTBE 1)
TormBo (1)
Heopranudeckne Marepuasl 1)
[TurMeHTHI ¥ KpacKu (1)
«3enéHas» XuMus Q)
HrtoroBasi KOHTpOJbHAs paboTa 1o Kypcy «O0mein XuMum» 1)
O06o0mIeHne 1 cucTeMaTH3aIHs Q)
Hroro 33




