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IosicHuTEeNLHAA 3aNIUCKA.

PabGouast mporpamMmma mo ydueOHOMY mpeameTy «Xumus» (0a30BbI ypOBEHB) s
10-11 kmaccoB cocraBiieHa B COOTBETCTBHMM C TpeOoBaHusiMu dDenepanibHOTo
rOCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CPEAHETO O0IIEero 00pa3oBaHusl,
Ha ocHoBe [IpumepHOi mporpaMMbl CpeHEro o0IIero 00pa3zoBaHus MO0 XUMUU U
aBTopckoil PaGoueit mporpammbel (M.H. AdanacbeBa. Paboume mporpammsi.
Xumus. Ilpeamernas nuaust yue6uukoB [.E. Pynsutuca, ®@.I'. ®enpamana. 10-11
kiaccel. —M.: IIpocsemenne, 2017.)

CornacHo Yuebnomy tutany, OCHOBHON 00pa30oBaTEIbHON MPOrPAMMBI CPETHEr0
obmero ob6pazoBanuss MKOVY «OkTsa0peckuii 1eHTp oOpa3oBaHHs» MporpaMma
paccuntana Ha 136 gacos: B 10 kiacce -68 4., B 11 xiracce —68 u.

Pabouast mporpamma mnpegHa3HaueHa /i OpraHU3aluM Ipoiecca OO0ydeHUs: 1o
VMK I'.E. Pym3utuca u @.I'. ®enpamana:

1. Pymutuc I'.E., ®enpaman @.I"., Xumus. 10 kinacc. — M.: [Ipocsemenne, 2019
2. Pymsutuc I'.E., ®enpaman @.I'., Xumus. 11 kinacc. — M.: IIpocsemienue, 2020
3. AdanacreBa M.H. Xumus. Pabouune nmporpammel — M.: [IpocBemenue, 2017

IlnaHupyembie pe3yjibTAThI OCBOCHUSA Y4eOHOI0 npeaMera « XuMus»
JIn4HOCTHBIE Pe3yJIbTATHI

1) chopMUpOBAaHHOCTH  TIOJOKUTEIBHOTO  OTHOIIEHHS K  XHUMHUH, 4YTO
0OyCJIOBJIMBAET MOTUBALINIO K Y4€OHOU ESITEIbHOCTH B BBIOpaHHOM cdepe;

2) c(hOopMHPOBAHHOCTh YMEHHs pelIaTh MPOOJIEeMbl MOMCKOBOTO M TBOPUYECKOTO
XapaKkTepa;

3) cpopMHUpPOBAaHHOCTh YMEHHS NPOBOAUTH CAMOAHAJIM3 U OCYIIECTBISATH
CaMOKOHTPOJIb U CAMOOLIEHKY HA OCHOBE KPUTEPUEB YCIIEITHOCTH;

4)  chopMHUPOBAHHOCTH T'OTOBHOCTH  CJIEAOBaTH HOpPMaM IMPUPOAO- H
310pOBbecOeperaroiero moBeeHUS;

5) chopMUPOBAHHOCTH MPOYHBIX HABBIKOB, HAIIPABJIEHHBIX HA CAaMOPa3BUTHE YepPe3
caMmo00pa3oBaHue;

6) cPOpMHUPOBAHHOCTH HABHIKOB MPOSBICHUS TMO3HABATEILHON WHUIIMATHBBI B
y4eOHOM COTPYJAHUYECTBE.

MertanpeaMeTHblIe pe3yJbTaThI

1) chopmupoBarhb yMEHHsS CTaBUTh LM M HOBbIE 3aJauyd B yuébe U
MO3HABATENILHOM JCSATEIBHOCTH;

2) oBnajeHue MPUEMAMU CAMOCTOSITEILHOTO TIAHUPOBAHHS MYTEH HOCTHIKEHUS
1enu, Y PeKTUBHBIC CITOCOOBI pellieHUsT yUeOHBIX U TTO3HABATENbHBIX 33/1a4;

3) cpopMUPOBAHHOCTh YMEHHS COOTHOCHUTH CBOM JCHCTBHUS C TUIAHUPYEMBIMH
pe3ynbTaTamu;



4) chopMUPOBAHHOCTh YMEHHS OCYILIECTBIATh KOHTPOJIb B MPOLIECCE JOCTUKEHUS
pe3ynbTaTa, KOppEeKTUPOBATH CBOU JACHCTBUS;

5) chopMHUPOBAHHOCTh YMEHHUS OLICHUBATh MPABUILHOCTH BBIMOIHEHUS Yy4E€OHBIX
3aJlay ¥ COOCTBEHHbBIE BOZMOXXHOCTH UX PEILICHHUS;

6) chopMHUPOBAHHOCTh YMEHHUsI aHAIM3UPOBATh, KiIacCHU(PUIIMPOBATH, 0000IIATH,
BBIOMPATh OCHOBAHUSA M KPUTEPUM JJII YCTAHOBJICHUS MPUYMHHO-CIEACTBEHHBIX
CBsI3€i;

7) chopMUPOBAHHOCTHh YMEHUS MPUOOPETATh U IPUMEHSATH HOBBIC 3HAHUS;

8) cpopMUPOBAHHOCTh YMEHHS CO37aBaTh NMPOCTEUIINE MOJENH, HCIOIb30BaTh
CXEMBbI, TAOJIMIIbI, CHMBOJIBI JIJIS1 pEeLICHHS Y4eOHBIX U TIO3HABATEIbHBIX 3a7a4;

9) oBnazieHre Ha BEICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAayUHBIX TEKCTOB;

10) cdopMupoBaHHOCT, yMeHHS 3(PGEKTUBHO OpPraHU30BHIBATH yueOHOE
COTPYIHMYECTBO U COBMECTHYIO JACSTENbHOCTb, pabOTaThb HHAMBUAYAJIBHO C
y4€TOM OOIIIMX UHTEPECOB;

11) chopmMupoBaHHOCTH YMEHHUSI OCO3HAHHO MCIIOJIb30BaTh PEUEBHIE CPEJCTBA B
COOTBETCTBHH C33J]a4aMl KOMMYHHKAIIUU;

12) BbICOKUI YPOBEHb KOMIIETEHTHOCTH B 00s1acTu ucnoiab3zoBanus MKT;

13) chopmMrpOBaHHOCTB IKOJIOTUYECKOTO MBIILIICHUS;

14)  chopMUpOBAaHHOCTH  yMEHHUS  TNPUMEHSThH B [O3HABATEIHHOM,
KOMMYHHKAIITHOHHOW MCOLMAIbHON MPAKTUKE 3HAHUS, TIOTyYEHHBIC IPU U3YYCHUN
npeaMera.

IIpeamMeTHbIe pe3yabTaThl:

1) chopMupoBaHHOCTH MPECTABICHUN O MECTE XMMUU B COBPEMEHHOW HAy4yHOU
KapTUHE MHpa; TOHMMAaHWE POJU XUMUU B (OPMUPOBAHMHM KPyrozopa u
GyHKIIMOHATBLHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsI MPAKTHUYECKUX 3a/1a4;

2) Biamenwe OCHOBOIOJATalOIIMMH XUMHUYECKUMHU TMOHSATUSIMHU, TEOPUSIMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMH: YBEPEHHOE I0JIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTHUEN Y CUMBOJIUKOM;

3) BiaJcHUE OCHOBHBIMH METOJAMHU HAy4YHOTO IIO3HAHUSA, HCHOJIb3yEMbIMU B
XUMUU:  HAONIOJIEHHWe,  OINUCaHuWe, U3MEpPEHHe, JKCIIEPUMEHT; YMEHHE
o0pabaTbkiBaTh, OOBACHATH PE3yJIbTAThl MPOBEAEHHBIX OMBITOB U JENaTh BBIBOJIBI;
FOTOBHOCTh M CIIOCOOHOCTh MPUMEHATh METOJbl TMO3HAHUSI TPU PEIICHUU
MPAKTUYECKUX 3a1aY;

4) chopMUPOBAHHOCTb YMEHHS JaBaTh KOJIUYECTBEHHBIC OLICHKU U MPOBOJUTH
pacuéThl MO XUMUYECKUM (HOpMyJiaM U YPaBHEHUSIM;

5) BnajieHue paBUiiaMi TEXHUKUA 0€30MaCHOCTH MIPHU UCIIOIb30BaHUN XUMUUYECKUX
BEILIECTB;

6) chopMuUpOBaHHOCTh YMEHHUS KIAaCCU(UIIMPOBATH OPTaHMYECKHE BEIIECTBA W
pEaKINU OPa3HBIM ITPU3HAKAM;

7) chOpMUPOBAHHOCTH YMEHHWS OIMKCHIBATh W pa3ndyaTh H3YUYEHHBIC KIIACCHI
OPraHUYECKUX BEIIECTB;

8) chopMUPOBAHHOCTH YMEHUS JIeTIaTh BHIBOBI, YMO3AKIIIOUCHHS U3 HAOIIOICHUH,
XAMHUYECKUX 3aKOHOMEpPHOCTEH, MNPOTHO3UPOBATH CBOMCTBA HEHM3YYEHHBIX
BEIIECTB MO aHAJIOTUU C U3YYEHHBIMU;



9) chopMUPOBAHHOCTH YMEHUS CTPYKTYpHUPOBATh W3YyUCHHBIH MaTepuanl H
XUMHUYECKYI0 HH(DOPMAIUIO, TOJIYy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB;

10) chopmMupoBaHHOCTh COOCTBEHHOM MO3ULIMU O OTHOIICHHUIO K XUMHUYECKOH
uH(pOopMaIuK, MOTy4aeMOr U3 Pa3HbIX HCTOYHUKOB;

11) cpopMupoBaHHOCTH yMEHUS AaHAIM3UPOBATh U OILICHUBATh TMOCIEACTBUS
MPOU3BOJICTBEHHOM M OBITOBOM JESATENBHOCTH, CBSI3aHHOM C mepepaboTKOMN
OPraHUYECKUX BEIIECTB;

12) OBJIaJicHUE OCHOBaMH HAay4YHOTO MBIIJICHMS, TEXHOJIOTUECH
HCCIIEIOBATENICKOW U MPOECKTHOU €A TEIIbHOCTH;

13) chopMHUpPOBaHHOCT,  YMEHHUS  MPOBOJUTH  JKCIEPUMEHTHI  pa3HOU
JTIAJTAKTHYECKOMHAIIPABICHHOCTH,

14) chopMUpOBaHHOCTH YMEHHUS OKAa3bIBaTh MEPBYIO MOMOIIb MPH OTPABJICHHSIX,
OKOTaxX MJAPYTUX TpaBMaxX, CBS3aHHBIX C BEHIECTBAMU U J1aOOpaTOPHBIM
000pyI0BaHUEM.

B pe3ysabraTe u3yyeHHsl y4eOHOro npeaMera «XUMHUsSD> HA YPOBHE CpeIHEro
o0urero o0pasoBanus Ha 02a30BOM YPOBHE BBIIIYCKHUK HAYYNTCH:

- pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMHUPOBAHUM COBPEMEHHON HayYHOU
KapTUHBI MUPA U B IPAKTHYECKON JCATEITHHOCTH YEIOBEKA,;

- JEMOHCTPHUPOBATh Ha MPUMEpPaxX B3aMMOCBSI3b MEXKIYy XUMHUEH W JIPYTUMHU
€CTECTBEHHBIMHU HayKaMH;

- pacKpbhIBaTh HA TMPUMEPAX TOJIOKCHHUS TEOPUHM XUMHUYECKOTO CTpoeHHS A. M.
bytneposa;

- IOHUMAaTh XUMUYECKUN CMBICIT nepuoandeckoro 3akona /1. 1. MenneneeBa u Ha
€ro OCHOBE OOBICHATH 3aBUCHMOCTH CBOMCTB XHMHYECKHX DJJEMEHTOB WU
00pa30BaHHBIX UMH BEIIECTB OT JICKTPOHHOTO CTPOSHHS aTOMOB,;

- OOBSCHATH MPUYUHBI MHOTOOOpAa3Hs BEIIECTB HA OCHOBE OOIIMX MpPEICTaBICHUN
00 UX COCTaBe U CTPOCHUH;

- IPUMEHSATH TpaBUjIa MEKTYHAPOIHON HOMEHKIIATYPBI KaK CPEJICTBA pa3IndcHUs
1 UJISHTU(HUKAIIMN BEIIESCTB 110 UX COCTAaBY U CTPOCHUIO;

- COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIC (hOPMYJIBI OPTaHUYECKUX BEIICCTB
KaK HOCHUTEJeH WHPOpMaMM O CTPOCHWHM BEIIECTBA, €r0 CBOWCTBAX U
MIPUHAIICKHOCTH K OTIPEACIEHHOMY KJIACCy COCTUHEHU;

- XapaKTepU30BaTh OPTaHWYECKUE BEIIECTBA 10 COCTABY, CTPOSHUIO M CBOWCTBAM,
yCTaHaBJIMBAThH IPUYUHHO-CJICICTBCHHBIC CBSI3U MEXTY JTaHHBIMU
XapaKTEPUCTHKAMU BEIIECTBA;

- TIPUBOAMTH TPUMEPHI XMUMHYECCKUX PEaKIWA, pPACKPBIBAIOIIUX XapaKTEPHBIC
CBOMCTBA THINHUYHBIX MPEJCTaBUTENICH KJIACCOB OPraHMYECKHUX BEIIECTB, C IICIIBIO
WX UACHTU(DHUKAIIMKA B OOBICHCHUS 00JIACTH IPUMEHCHHS;

-IIPOTHO3UPOBATh BO3MOKHOCTh TPOTECKAaHUS XHMHUYCCKHX PEaKIMi Ha OCHOBE
3HAHUM O TUNAX XUMHUYECKOM CBA3M B MOJIEKYJIAX PEAreHTOB M MX PEAKIMOHHOU
CITOCOOHOCTH;

- UCIIOJIH30BaTh 3HAHUSA O COCTABE, CTPOCHUH U XHMHYCCKHX CBOMCTBAX BEIICCTB
JUISL 1X 0€3011aCHOT0 MPUMEHEHHUS B IMPAKTUYSCKOM eI TEIbHOCTH;



- IPUBOJAUTH MPHUMEPHI MPAKTUUYECKOTO MCIOJIb30BAHUS MPOAYKTOB MepepaboTKu
HEPTH M MPHUPOTHOIO Ta3a, BHICOKOMOJEKYJSPHBIX COEAMHEHUH (MOJIMITHIICHA,
CHHTETHUYECKOT0 Kay4yKa, alleTaTHOTO BOJIOKHA);

- MPOBOAMUTH OMBITHl MO PACIO3HABAHUIO OPraHWYECKHX BEIIECTB (TIUICpUHA,
YKCYCHOW KHUCIJIOTBI, HENpeNeibHbIX >KUPOB, TJIIOKO3bI, Kpaxmania, OElIKOB) B
COCTaBe MUIIEBBIX MPOAYKTOB U KOCMETUYECKUX CPEJICTB;

- BIAACTh MpaBWIaMU U TNpuéMamMu Oe3omacHOM pabOThl € XUMHYECKUMU
BEIIECTBAaMH U JaOOPaTOPHBIM 000PYyI0BaHUEM;

- YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTHM XHMHUYECKON pPEaKIUud U CMEIEHUs
XUMHYECKOTO PaBHOBECHsS OT pa3iMyYHBIX (DAKTOPOB C MLETbI0 OMpPEIeICHUS
ONTUMAJBHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

- IPUBOJIUTH PUMEPHI THIPOJIN3a COJICH B MOBCEAHEBHON KM3HHU YETIOBEKA;

- IPUBOAUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B TIPUPOJIE,
IPOM3BOJICTBEHHBIX MPOIIECCaX U )KU3HECSITEILHOCTH OPTraHU3MOB;

- TNPUBOIUTH TPUMEPHl XUMHUECKUX PpEaKiuil, pacKpbIBAlOUIMX OOIIHe
XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILJIOB;

- IPOBOJUTH Pacué€Thl Ha HaxoXkJeHue (OpMyJbl YrIeBOAOPOAa MO MPOAYKTaM
CTOpaHUs U MO €ro OTHOCUTEJIBHOM IMJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISILIINX B €r0 COCTaB;

- BIAAETh TpaBWJIaMU O0€30MacHOr0 OOpalieHus C EAKUMH, TOPIOYMMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMHU OBITOBOI XUMUWU;

- OCYHIECTBIATH TOWCK XUMHUYECKOW HMHPOpMAMM 1O  Ha3BaHUSM,
uaeHTU(UKaTOpaM, CTPYKTYPHBIM (OopMyJiaM BEIIECTB;

- KPUTUYECKH OIICHMBATh M HMHTEPIPETUPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
COZIEPIKAIIYIOCS B COOOIIEHUSX CPEICTB MacCcOBOM HMHQOpPMAIMH, pecypcax
WuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThsAX, C TOUKH 3PEHUS] €CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B II€JIIX BBISBJICHUS OUIMOOYHBIX CYXIEHUH U (OpMUPOBAHHUSA
COOCTBEHHOM MO3UINH;

- TMPEACTaBIATh MyTH pEUIeHHs TIJ100aJbHBIX NpoOJieM, CTOAIIUX Mepen
YeJIOBEYECTBOM (SKOJIOTMUECKUX, SHEPreTUUYECKUX, CHIPHEBBIX), U POJIb XUMUU B
PEIICHUH ITUX TIPOOIIEM.

BLIHyCKHI/IK MOJIYYUT BO3SMOKHOCTb HAYIYUTLCH

- WITIOCTPUPOBATH MPUMEPaMU CTAHOBJICHUE M DBOJIIOIMIO OPTaHUYECKOW XUMUHU
KaK HAyKW Ha Pa3JIMYHBIX HCTOPUUECKUX dTalax e pa3BUTHUS;

- HMCIOJIb30BaTh METOJBl HAYYHOTO TIO3HAHWS TPU BBIMOTHCHUH IPOCKTOB U
y4eOHOUCCIIeIOBATENBCKIX 3a7a9 M0 M3YYCHHIO CBOMCTB, CIIOCOO0OB TOTYyUYEHUS U
pacro3HaBaHUs OPTAHUYECKUX BEIECTB;

- 0OBSICHATH IPUPOAY U CIIOCOOBI 00pa30BaHUSI XUMHUECKOU CBSI3H: KOBAJICHTHOU
(MOJIIpHOM Y HEMOJIIPHOM), MOHHOM, METa/NIMYeCKON, BOAOPOJHON — C IENbIO
OTIPEJICIICHHS] XUMUUECKOM aKTUBHOCTH BEIIECTB;

- YCTaHaBJIMBATh T'€HETUYECKYIO CBA3b MEXY KJIacCaMU OPTaHMYECKHX BEIIECTB
JUIsi 00OCHOBAaHUS TPUHITUITUATBHOW BO3MOXHOCTH TIOJTYYEHUS OPraHMYECKUX
COEIMHEHUI 33IaHHOTO COCTaBa U CTPOCHUSI.

Y4e0HO — TEeMATHUYECKHUH IJIAH



Xumusa. 10 kiaacc

Nen/m Temsl xkommuecT |Jlabop |[Ipakt |KonTpon
BO aTOPH |WYECK |bHBIC
4acoB bI€ ue paboThI

ONBIT |paboT
Bl Bl
Teopemuueckue 0cHogbl opzanuueckoi|4
1 xumuu 4u.
Yeneeooopoowt 18u.

2 [IpenenpHbIe YIaeBOAOPOILI (AJIKaHbl) |8 1

3 HenpenenbHble yTiieBo10POIbI 6

4 ApomaThdecKue yrieBoa0poisl (apeHsl) |4

5 Ilpupoonuvie ucmouHuku (6 1

y271€6000p0008 6u.
Kucnopoocooepiricawgue opzanuueckue
coeounenus 25u.

6 CrupTtsl 1 peHobI 6 1

7 AJbaerusipl, KETOHBI 3

8 Kap6oHOBBIE KHCIIOTHI 7 2

9 Crnosxnbie 3¢upsl. XKupbl 3 4 1

10 |Yrinesonasl 6 5 1
Azomcooepiricauque opanuyecKue
coeounenus. 74.
11 AMHHBI 1 aMUHOKHCJIOTHI 3
12 benkn 4 1
Cunmemuueckue noaumepsl 74. 7 3 1

13

UTOTO 67 4
Peszeps-1 (20 6

Conep:kanue yueOHoro npeamera «Xumus» 10 kiaace




Teopusi XUMHYECKOr0 CTPOCHUA OPraHUYECKUX COCIMHECHUH.

IIpupona xumMuveckux cBsizeii-44.

Oprannveckue BemectBa. Opranndeckas Xumuss. CTaHOBJIEHUE OPraHUYECKOMN
XUMUHU KaK HAyKH.

Teopusi XMMHUYECKOTO CTPOEHUS BEIIECTB. YTIEPOAHBIA cKeneT. M3omepusi.
N3omepsl.

CocTostHUE »3JIEKTPOHOB B aTOME. OHEPreTUYECKHEe YPOBHU U IOAYPOBHHU.
OJNeKTpOHHBIE OpOUTANU. S-3MEKTPOHBI M P-3JeKTpoHbl. CHHUH 3JIEKTPOHA.
CrmapeHHblE  DJIGKTPOHBI.  OJJEeKTpoHHass  KoHduryparus.  ['paduueckue
AIIEKTPOHHBIE (POPMYIIBI.

DNeKTpOHHAS IPUPOJIa XUMUUYECKUX CBSA3EH, T-CBA3b U G-CBSI3b. METO/1 BAJICHTHBIX
CBsI3EM.

Knaccudukanus oprannyeckux coeuHeHnit. yHKIMOHAIBHAS TpyMA.
Yraesoaopoabl 184.

IIpenesibHbIE YI1€BOAOPOABI (AJIKAHBI). 84.

Bo30yxaéuHoe coctosHre atoma yriieponaa. [ mOpuansaius aTOMHBIX OpOUTAIEH.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE AJIKAHOB.

['omonoru. I'omosiornueckass pa3HoCcTbh. I'omosiornueckuii psan. MexayHapoaHast
HOMEHKJIaTypa OPTaHUYECKHUX BEIIeCTB. MI30MepHst yriuepoIHOro CKeeTa.

Mertan. Ilomyuyenue, ¢u3myeckne U XUMHUYECKHE CBOMCTBAa MeTaHa. Peakuuu
3aMmenieHns (rajJoreHUpOBaHuE), JCTHUAPUPOBAHUS U H30MEpPHU3AIlMU  AJIKAHOB.
[enublie peakiuu. CBOOOIHBIE paiuKalIbl. ['aJOreHONpPON3BOIHBIE AIKAHOB.
HenpeaeabHubie yriesogopoasl.10q.

AukeHnbl. CTpOEHHE MOJIEKYJ, TOMOJIOTHSI, HOMEHKJIATypa M H30MEpUs. Sp2
rubpuauzanus. OTeH (9TuieH). M3omepuss TONOXKEHHS JABOWHOW  CBSI3W.
[IpocTpancTBeHHast U30MEpHs (CTEPEOU3OMEPHST).

[Tonyuenue, mnpUMEHEHUE M XUMHYECKHE CBOWCTBAa QIKEHOB. Peakuuu
pUCOeIMHEHUs (TUAPUPOBAHUE, TaJOTEHUPOBAHUE, TUIpATAIlMs), OKUCICHUS W
noguMmepusanuu  ankeHoB. [IpaBuiio MapkoBHUKOBA. BBICOKOMONEKYIIAPHBIE
coequHeHus. KauecTBEHHbIE peakiiuy Ha IBOMHYIO CBS3b.

AJIKaneHbl (JIMEHOBBIE YIIIEBOJIOPOLI). M3omepus u HomeHknatypa. JuBuHMI
(0yrammen-1,3). M3onpen (2-metminoyraaueH-1,3). Conpsk€HHBbIC IBOWHBIC CBS3H.
[TonyyeHne W XHWMHYECKHME CBOMCTBA AQJIKAJWCHOB. Peakuumn mnpucoeInHEHUs
(ramoreHupoBaHusl) U MOJUMEPU3ALIUN ATTKAIUEHOB.

AakuHbl. AnetuneH (3TMH) W ero roMojoru. M3omepus U HOMEHKIATypa.
MexknaccoBass u3oMepusi. SP-ruOpuan3anus. XUMUYECKUE CBOMCTBA aJKWHOB.
Peakiiuu npucoeiMHEHMs, OKUCIIEHUS U TTOJTMMEPHU3AIIMU aJIKUHOB.

ApeHnbl (apomaTuyeckue yrieBoaoponsl). M3omepuss u HoMeHknaTypa. beH3zorn.
bensonbHoe konpuo. Tomyon. M3omepust 3amectureneii. XMMHYECKHE CBOMCTBA
OeH3osia u ero romoJioroB. Peakiiuu 3amernienus (raloreHUpOBaHUE, HUTPOBAHNUE),
OKHCJIEHUS U MPUCOeNUHEHMS apeHOB. [lectuimapl. ['eHeTHUECKass CBSI3b apEHOB
CAPYTUMU YTIIEBOAOPOIAMMU.

IIpupoaHbie HCTOYHUKHU YIJIEBOJAOPOAOB 64

[Tpupoausriii raz. Hedgs. [lomyTHbeie HETsHBIE Ta3bl. KaMEeHHBIN yToJIb.



[lepepaboTtka HedTu. Ileperonka HedTu. PexTrdukanmonHas kKojloHHA. beH3uH.
Jlurpoun. Kepocun. Kpekunr HedrenpoaykToB. TepMudeckuii U KaTaIUTUUYECKUM
KpekuHru. [luponus.

Kucaopoacoaep:xammue opranudecKkue coeJuHeHnst 254.

OnHoaTroMHBIe mpene/ibHble COUPThbl. DyHKIMOHAIbHAs TPYIA CIHUPTOB.
N3oMepuss U HOMEHKJIATypa CHHPTOB. MeTaHON (METWJIOBBIM CHHUPT). DTaHOI
(3TunoBelii cnupt). IlepBUYHBINA, BTOPUYHBIM M TPETUYHBIA aTOMBI YIJIEPOJA.
BonoponHast cBA3b.

[lonmyyeHnne, NpUMEHEHHE M XUMHUYECKHE CBOMcTBa crnupToB. CnupTOBOE
Opoxenue. DepmeHtbl. Bopopomnbsie cBs3u. Dusnonoruueckoe JIEeUCTBUE
METaHOJIA U 3TAHOJIA. AJKOTOJIU3M.

MHoroaTtoMHbie CHUPTHI. DTUICHIIUKOIb. [ uuepuH. XUMHYECKUE CBOMCTBA
MpEeAEIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE
CIIUPTHI.

®eHos1bl. ApOMaTHYECKUE CIIMPTHI

. Xumuueckue cBoicTBa ¢peHosa. KauectBenHas peakius Ha (peHou.
KapOonuwibHble coenmueHusi. KapOoHunbHas rpynma. AJbAeTUHAs TPYIIIIA.
Anpnernnpl. Ketonsl. M3oMmepuss u HoMeHKkiatypa. IlomydeHue, mpumMeHeHUe H
XUMHUYECKME CBOMCTBA aJIBJIEIMAOB. Peakiuum OKHUCIEHHs W NPUCOCTUHEHUS
anbaernnoB. KauecTBeHHbIE peakny HA AJIbIECTU/IBI.

KapoOonossbie kuciaorsl. KapOokcuibHas rpynna (kapookcorpynmna). M3omepus u
HOMEHKJIaTypa KapOOHOBBIX KHUCJIOT. OJHOOCHOBHBIE NpENeSbHbIE KapOOHOBBIE
KUCIOThl. [lomydeHue OJHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX  KHUCJOT.
XHWMHUYECKHE CBOICTBA OJHOOCHOBHBIX TPENEIbHBIX KAapOOHOBBIX KHCIIOT.
MypaBbrHas KHUCIOTa. Y KCyCHast KUCIOTA. ALIETATHI.

Caoxuabie 3¢pupsnl. HoMenknatypa. [lonyuenne, XuMUuecKue CBOMCTBA CIIOKHBIX
apupoB. Peaknus ostepuduxanuu. Ilenounoit rugponus cruoxkHoro 3dupa

(OMBLICHHE).
Kupsbl. TBEpbIE KUPBL, KUAKHUE KUPbl. CHHTETUYECKHE MOIOIIIUE CPEJCTRA.
YrieBoasl. Mosnocaxapusl. I'mroko3a. ®pykTO3a. Onurocaxapuibl.

Hucaxapunel. Caxaposa. Ilomncaxapunel. Kpaxman. I'nmukoreH. Peakuus
nojukoHaeHcanuu. KadectBeHHass  peakiuss Ha  kpaxMmau.  [lemmronosa.
Anetuniemnnonosa. Knaccudukaius BoJOKOH.

A3oTcoaep:kalye OpraHnvecKne coeAuHeHus 74.

AmuHbl. AMuHOTpynma. AHwimH. [lomydeHne 1 XuMr4ecKue CBOMCTBA aHUJIMHA.
AmHokucioTel. M3omepus u HOMeHKHaTypa. bunossipaelii moH. Ilentmanas
(amuanas) rpynmna. llentuanas (amuaHasg) CBA3b. XHUMHYECKHME CBOMCTBA
aMuHOKUCIOT. Ilentuapl. [lonunentuasl. I muinuH.

beakn. Ctpykrypa OenxoBOM MOJEKyNbl (TMEpBUYHAS, BTOpUYHAs, TPETUYHAS,
YETBEPTUYHAS ). XUMHUECKUE CBOMCTBA OeNKOB. JleHaTyparus u TUIpOIu3 OEIKOB.
[{BeTHBIC peakiuy HA OCIIKH.

A3oTcoaep:xamue rerepouMkianyeckue coeauHenusi. Ilupumun. [luppod.
[Tupumuaun. Ilypun. A3zoructeie ocHOBaHuA. HyKIeWHOBBIE  KHCIIOTHI.
Hykneotuapl. KomremeHnTapHble a30THCTBIE OCHOBAHUS. XUMHUS U 310POBbBE
yenoBeka. Gapmakosornyeckast XuMusl.

XuMUA M0JIMMEpPoB 74.



[Tomumeprr. Crenenb nosnuMepusanuu. MoHoMep. CTpyKTypHOE  3BEHO.
Tepmomnactuunbie noiaumepsl. CrepeoperyisipHbie noaumepsl. [lonuaTusies.
[Momunponunen.  IlonuterpadTopsTunen.  TepMopeakTUBHbIE  MOJUMEPHI.
®denondopmanbaeruaabie cMonbl. [lnactmaccsl. deHornnacTel. AMUHOIUIACTBHI.
[lenornactel. Ilpuponnsiit kayuyk. Pesuna. D0onutr. CHUHTETHYECKHE Kay4dyKHU.
Cunrernueckue BosiokHa. Kampon. JlaBcan. Opranuueckas xumus. YejaoBek u

pupoa.

JlemoHcTpanum.

OOpasIel OpraHUYECKHX BEIIECTB M MaTeprUaioB. Moiein MOJIEKYJI OpraHUIECKUX
BEIIECTB.

OTHoIICHHE AJKAaHOB K KHCIIOTaM, Ieo4YaM, PacTBOpPY IEepMaHTaHaTa Kalus |
OpOMHOM BOJIC.

Mopenu MoJieKysl TOMOJIOTOB M u3oMepoB. [lonmydyeHue areruiaeHa KapOWIHBIM
CIIOCOOOM.

B3aumojeiicTBre aleTuiieHa ¢ pacTBOPOM IIepMaHraHata Kaiauss U OpOMHOMU
BOoJIOM. [ openue

aneTuieHa. PasnmokeHue Kaydyka MpPH HarpeBaHUM M HCIBITAHUE IIPOJIYKTOB
pa3oKeHusl.

3HAKOMCTBO C 00pa3IaMu KayqyKoB.

benszon kak pactBoputenb. ['openue OGenzona. OTHoueHHe OeH3o0ia K OpOMHOMU
BOJIC M paCTBOPY

nepMaHTanara kanus. OKUCICHUE TOTyoa.

PacTBopenue B areToHe pa3IMIHBIX OPTaHUICCKUX BEIICCTB.

OOpa3Iel MOIOIIUX M YUCTSIINAX CPEJICTB.

OO6pa3ipl IacTMacC, CHHTETHISCKUX KaydyKOB M CHHTETHYECKHX BOJIOKOH.

JlaGopaTopHble ONbITHI.

H3roropieHne MoJIeJIe MOJIEKYJT YIJIEBOIOPOIOB.

O3HakomiieHHE ¢ 00pa3iamMu MPOoAYKTOB HePTenepepadoTKy.

Oxucnenue stanHona okcugom wmeau (II). PactBopenume rinuiiepuHa B Boie H
peaKIus ero ¢

ruapokcugom meau(Il). Xumudeckue cBoiicTBa peHoa.

Oxucnenue MetaHans (dtaHansi) okcuzuoM cepebpa (I). OxucneHue meTaHams
(aranans) ruapokcuaom meau(ll).

PacTBOpUMOCTB KHPOB, JOKA3aTEIbCTBO UX HEMPEAEIBHOTO XapaKTepa, OMBIIICHUE
YKUPOB.

CpaBHeHHE CBOMCTB MbLIa 1 CHHTETUYECKUX MOOIIUX CPEJICTB.

CBoiicTBa TUIIOKO3bl Kak ajpierujocnupra. BzanmoneilcTBUEe caxapo3bl ¢
TUAPOKCUIOM KaJIbIIUSI.

[IpuroroBiieHNE KPaXMAIBHOTO KJIEWCTEPA U B3aUMOJECHCTBUE C MOAOM. [ naponus
KpaxMara.

O3HakomiieHHEe ¢ 00pa3amMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

[{BeTHBIC peakiuy HA OCIIKH.

CBoiicTBa KanmpoHa.



IIpakTuyeckue padoThl.

Ne! KauecTBeHHOE ompenesieHue yriepoja, BOJOpoJa U XJopa B OPraHMYECKHUX

BCIICCTBaxX

No2 «IlonmydeHune 3THIIEHA U OIBITHI C HUM.

Ne3. «ITosydyenue u cBoiicTBa KApOOHOBBIX KHCIOT.
Ne4 PemieHune sKCIEpUMEHTAJIBHBIX 33Jad HAa pPAaclHO3HABAHME OPraHUYECKHX

BCIIIECTB.
Nos.
OPTraHUYECKUX BEIIECTBY.

Ne6 PacriosHaBaHue miacTMacc M BOJIOKOH.

Y4yeOHO — TEeMATHYCCKHUH MJIAH.

«Pemenue OKCIICPUMCHTAJIbHBIX 3a/lda4 Ha IIOJYYCHHUC M PACIIO3HABAHHC

Xumus. 11 kiaacc
No Tema paznena Kom-Bo | KomnuectBo | Kommmuect | Kommuect
9acOB | KOHTPOJBHBI | BO BO
X padoT Jaboparo | MpakTuye
PHBIX CKHUX
OMBITOB pabot
1 Baxxneime XAUMHYECKHE | 8
ITIOHSTHS 1 3aKOHBI 1
2 CtpoeHue BeniecTna 8
3 XUMHUYECKUE PEaKIuu 6
4 PacTBopbI 8 1 1
5 DNEeKTpOXUMHUYECKHUE peakiuu | 7
6 MeTaibl 13 1 2 1
6 HemeTamnsl 10 1 2 1
7 XUMHSA U )KU3HDb 6
Bcero 66 4 4 3
Peseps
24,

Conep:kanue yueoHoro npeamera «Xumusa» 11 kiace

Teopernueckue OCHOBbI XuMUHM 84.

BaxHelilme XUMUYECKUE TOHATHS M 3aKOHBl. XMMHYECKUI 3J€MEHT. ATOMHBIN
HoMep. MaccoBoe uucino. Hyxkmmasl. Pagnonykimast. M30Toms!.

3aKOH COXPaHEHHsI MacChl BEIIECTB. 3AKOH COXPAHEHUS U NIPEBPALLECHUS SHEPTUU.
HedexT Macchl.

[lepuonnueckuii 3akoH. DnekTpoHHass KoHpurypamus. ['padpuueckas snekTpoHHas

dbopmya.




Pacnpenenenue 3JeKTPOHOB B aTOMax AJIEMEHTOB MaJIbIX U OOJIBIIUX MEPUOJIOB, ,
S-, p-, d-, fonementsr. JlanTaHouapl. AKTHHOUABI. VMICKYCCTBEHHO IOJydYEHHBIC
nJIEMEHTHI. BaJleHTHOCTE.

BasienTHBIE BO3MOXKHOCTH aTOMOB. BoiopoiHbIe coeTMHEHMS.

CrtpoeHue BemecTBa. 8u.

Nonnas cBsa3b. KoBasieHTHas (ToJisipHasi U HEMOJSIpHAs) CBSI3b. DJIEKTPOHHAS
dbopmyna. Meramnudeckas CBs3b. BomopomHas cBsizb. [ mOpuam3anus aTOMHBIX
opOuTanei.

Kpucramibel: aToMHbIe, MOJEKYJISIPHbIE, HOHHbIEC, METAJUIMYECKUE. DJIeMEHTapHas
A4eukKa.

[Tomumopdusm. Ilomumopdusie Momaudukauuu. Asorpornus. H3omepus.
['omomorus. XuMHAYECKUN CUHTES.

XuMHYecKHe peakuum. 64.

OKMCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKMU. Peaknnn pas3nokeHus, COeIUHEHNS,
3aMeIlIeHHs, OoOMeHa. OK30TepMUYECKHE U  HSHAOTEPMUYECKHE PEaKLHUU.
O6paTtumbie 1 HeoOpaTtumbie peakiuu. TemnoBoil 3¢ ekt peaknuu. 3akoH ['ecca.
TepMoxuMuyeckre ypaBHEHUSI.

Tennora oOpazoBanus. TemnoTa cropanus.

CKOpOCTh  XMMHMYECKOM  peakuuu. AKTHBUPOBAaHHBIM  KOMIUIEKC. 3aKOH
JICUCTBYIOIINX Macc.

KuneTrnueckoe ypaBHEHUE PEAKIUY.

Karanmuz Karamuzarop. Muarubutop. ['OoMOreHHBI M TeTEPOTEeHHBIM KaTaIu3.
Karanutnueckue

peakunu. Xumudeckoe pasHosecue. [Ipunuun Jle Hlarense.

PacTBopbl. 8u.
Hucnepcusie cucteMmbl. PactBopel. ['pyboaucnepcHbie cUCTEMBI (CYCIIEH3UMU H
AMYJIbCHUH).
Kosnouansie pacTBopsI (30511). A3p030JI1.
CrocoObl  BBIpaXEHHSI KOHUEHTpAlMd pPacTBOPOB. MouisipHas KOHIEHTPALMS
(MOJISIPHOCTB ).
DNEKTPONUTHI.  DNEeKTpoJauTHYecKas aAuccouuanus. CTeneHb IUCCOLUAIUU.
KoncranTta auccommanuu. Bomopoausiii mokasatens. Peakiinu noHHOTO 0OMEHa.
['maposn3 opraHnyecKux BEMECTB. [ napomus3 coei.

JJIeKTPOXMMHUYECKHUE PeaKuuu. 74.

["anbBaHMuecKuid 351eMeHT. DieKkTpoabl. AHoj. Katon. Axkkymynarop. TonnuBHbIM
JEMEHT. OJIEKTPOXUMHMS. Psa  CTaHIAPTHBIX OAJCKTPOAHBIX MOTEHIIMAJIOB.
Cranpaprtabie ycioBus. CTaHIAPTHBIN BOJAOPOAHBIN 3JIEKTPO/I.

Koppo3us meTtamioB. XumMudeckasi U 2JIEKTPOXUMHUYECKAsT KOPPO3HUSI.



DIIEKTPOJIN3. DJAEKTPOIU3 BOJHBIX PACTBOPOB. DIEKTPOJIN3 PACIIIIABOB.
Heoprannueckasi xumus
Mertassbl. 74.

OO6mrast XxapakTEepUCTUKa U CIOCOOBI MOJy4YeHUs] METaUIoB. JIErkue u TsHKENbIE
MeTasuibl. JIerkoraBkre TyrormiaBkue MeTaiibl. MeTammyeckue 3IeMeHTsl A- 1
b-rpynn. Mens. Llunk. Turan. Xpom.
Kenezo. Hukens. [Inatuna. CrumaBel. Jlerupyromme no6aBku. UEpHBIE METALIBI.
[{BeTHbIe MeTasuibl. YyryH. Ctanb. JlerupoBaHHbIE CTaH.
OxcHIbI M THAPOKCHUIBI METAJIOB.

Hemeranbl.104.

[Ipocteie BemectBa — HemeTawibl. Yriaepona. Kpemuuii. A3zor. docdop.
Kucnopoa. Cepa.

®dTop. Xnop.

Kucnorusie oxcuapl. Kucnopoaconepxkamue kuciotsl. CepHasi KuciaoTa. A30THas
KHCIIOTA.

Bonopoanbie coeTMHEHHS] HEMETAILIOB.

['eHeTHUeCKas CBSA3h HEOPTAHMYECCKUX M OPTaHUUYECKUX BEIIECTB.

XUMHA 4 JKU3Hb 64.

XUMHUYECKAs] TPOMBIIUIEHHOCTh. XUMUYECKasA TEXHOJIOTHS.
XUMHUKO-TEXHOJIOTUYECKUE  NPUHLUIBI  [OJy4YeHUss  MeTauioB.  YUépHas
Metamyprud.  IIpousBojmctBo  uyryHa. JloMeHHass mnedb.  Arjgomepanus.
[IpounsBoactBo cranu. Kucimopoansiit KoHBEpTOpP. be30TxoaH0E TPOU3BOACTBO.
Xumusi B ObiTy. [IpogykTel nutanus. beitoBas xumus. OTAeI04YHbIE MAaTEpUATIBL.
JlekapcTBeHHbIE mNpenapaTbl. XHUMUYECKas MPOMBIIUIEHHOCTh W OKPYKAIOLIAs
cpena. DKOJOTHYECKU MOHUTOPUHT. [IpenenbHo T0myCTUMbIE KOHIIEHTPAIUU.

JleMoHCcTpauumn

Mopenu HOHHBIX, AaTOMHBIX, MOJICKYJIIPHBIX U KPUCTAIUTMYECKUX PEIIETOK.
Mojienn MOJIEKYI U30MEPOB U TOMOJIOTOB.

PaznuyHbie TUIBI XUMUUECKUX PEAKIIMM, BUACOOIBITHI IO OPraHUYECKOM XUMHUH.
OO6pa3ipl METAJIJIOB U UX COCIMHEHUH, CIIJIABOB.

B3aumopaencTBre METAIIIOB C KUCIIOPOAOM, KUCIIOTAMH, BOJIOM.

JlokazaTeabCcTBO aM(pOTESPHOCTH ATFOMHUHHMS M €r0 THAPOKCHIA.

BzanmopenictBue Meaum W Keyne3a C KUCIOPOJAOM; B3aUMOICWCTBUE MEOU U
KHCJIOPOJa C KUCIIOTaMU (CepHasi, CoJsiHas ).

[Tonyuenne runpokcunoB meau (I1) u xpoma (III), oxkcuaa meau.

BzanmopaencTBre OKCHUIOB ¥ TUAPOKCUAOM METAJIOB C KUCIOTAMHU.
JHoxkazarenscTBO ampoTrepHoctu coenuaeruit xpoma (I1I).

OO6pa3upl HeMeTaILIoB. Moen KpUCTAIUIMISCKUX PEIIETOK aaMasa u rpadura.
[TomyyeHne ammuaka v XJ0pOBOIOPOAA, PACTBOPEHUE UX B BOJE, I0KA3ATEIBCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIECTB.



Cxuranue yrisi U cepbl B KHUCIOPOJIE, OINpPEACICHUE XUMUYECKUX CBOMICTB
MPOJIYKTOB cropanus. B3aumopeilcTBUE ¢ Mebl0 KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOThI, KOHLIIEHTPUPOBAHHON U pa30aBIECHHON a30THOM KUCIIOTHI.

OO6pasisl cpeACTB OBITOBOM XUMUM, MHCTPYKIIUU TI0 UX IPUMEHEHHUIO.

JlaGopaTopHbIe ONbITHI
W3ydeHne BIUSHUS pa3TUYHbIX (DAKTOPOB HAa CKOPOCTh XUMUYECKUX PEAKIIH.
OnpeneneHue peakuuu cpeibl YHUBEPCATbHBIM HHANKATOPOM. [ Hapoaun3 coneil.

IIpakTH4yeckue padoTbl

[Ipaktrnueckass padora 1 «llpuroroBineHue pacTBOpPOB € 3aJaHHOW MOJSIPHOU
KOHILICHTpALUEN».

[TpakTnueckass pabora 2 «PelieHue >SKCIEpUMEHTAIBHBIX 3a7ad IO TeMe
«Merayuby.

[TpakTnueckast pabota 3 «PemieHue >SKCIEpUMEHTAIBHBIX 3ajad IO TeMe
«Hemeramnb.



